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IN
this issue it is our privilege to publish

the first of a series of articles contributed

by Dr. J. A. Fleming, F.R.S., whose
portrait appears on this page. In our issue

of September i6th, we announced that the

second half-j'early volume, which commences
with this issue, would
contain the com-
mencing instalment

of these contribu-

tions.

The appearance

of these articles un-
der the title of
" Electrons, Electric

Waves, and Wireless

Telephony," at the

present moment is

extremely oppor-
tune, since it coin-

cides with the offi-

cial announcements
that Broadcasting is

to start at once.

With the introduc-

tion of Broadcasting,

there will be thou-

sands who will be
seeking for infor-

mation as to what
Broadcasting is and
how it is done.

These articles by Dr. Fleming will exactly

answer these questions. Dr. Fleming will

explain in not too technical language exactly

what wireless telephony is and how it is

produced.

This knowledge will add enormously to

Dr. J. A. Fleming, F.R.S

the interest which those new to wireless will

have in the new science, which, through the

introduction of Broadcasting, is to have so

great a future. Perhaps these articles will

afford an even greater fascination for those

acquainted with wireless, who will thereby

be able to appreciate

more fully the argu-

ments put forward

by Dr. Fleming and
the experiments with

which he illustrates

them.

There have been
many contributions

to wireless literature

dealing with the

subject of wireless

telephony, but never

before, we feel con-

vinced, has the sub-

ject been treated in a

manner so well calcu-

lated to absorb the

attention and interest

of every class of

reader.

Those who have

read Dr. Fleming's

recent book " Fifty

Years of Elertricity,"

are in a position

to form some estimate of the interest

which these articles will arouse. T^ere

are indeed few who have been in a position

to watch the growth of wireless and con-

tribute so largely to its development as

Dr. Fleming.
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Electrons, Electric Waves, and Wireless
Telephony—I.

By Dr. J. A. Fleming, F.R.S.

The series of articles by Dr. J. A. Fleming, F.R.S., which will appear under the above title,

are a reproduction with some additions of the Christmas Lectures on Electric Waves and Wireless

Telephony he gave at the Royal Institution, London, in December and January, 1921-1922. These

lectures attracted very large audiences and were brilliantly illustrated by experiments and demonstra-

tions. Over 400 applications for admission to these lectures had to he refused by the Managers owing
to the sitting space in the theatre being insufficient to accommodate all who wished to attend. The
Wireless Press, Ltd., has been able to secure the serial rights of publication, and any subsequent re-

publication. The articles are therefore copyright, and rights of translation and reproduction are

strictly reserved.

It is hardly necessary to remind the readers of " The Wireless World and Radio Review " that

Dr. Fleming has been closely and practically connected with the development of wireless telegraphy

and telephony from the very beginning, and was last year awarded by The Royal Society of Arts

their very highest distinction, the Gold Albert Medal, for his electrical discoveries and researches,

and especially for the epoch-making invention of the Thermionic Valve, zohich in its later developments

is the foundation of all modern radiotelephony.

I.—WAVES AND WAVE PRODUCTION.

NOW that the wonderful art of wireless

telephony has reached a point in its

development at which it is rapidly

becoming a popular pastime in place of an

exceptional feat by experts, there is naturally

a demand for expositions of the scientific

principles underlying it, which shall be capable

of being understood by the general reader.

This is not adequately supplied either by
the highly technical journals or by the bulk

of the popular wireless literature being poured
out from the Press. Mere pictures or even
semi-technical explanations of the mysteries

of receiving circuits or the mode of employing
thermionic valves or crystals for " listening

in," do not entirely meet the public require-

ments.

This remarkable achievement of applied

science is the outcome of the great advances

which have taken place in the last quarter of

a century in our knowledge concerning atoms,

electrons, electric waves and electrical physics

generally.

An intelligent comprehension of the modus
operandi of the technical appliances used in

wireless telephony necessitates, then, some
slight acquaintance with modem scientific

views concerning the nature of matter and
electricity, and the possible relations of these

to the more fundamental conceptions of

aether, space, time and energy.

Probably the chief gain which will result

from a keen popular interest in wireless tele-

phony will be an increased public attention to

the progress of electrical science. In view
of recent important advances in pure science,

most of our text-books on electricity as used

in " Schools and Colleges " require to be re-

written.

It is now seen that we have to put on the

scrap-heap much of the electrical theory and
many explanations of physical phenomena
formerly deemed satisfactory, and start with

fresh ideas.

In the following articles an attempt will be
made to give in outline an account of some of

these modern ideas, and advances in recent

physics, as far as they bear on the evolution

of wireless telephony. The highly technical

details of wireless apparatus and its expert

management will not so much concern us,

and, in any case, is provided for in other

publications and books.

When anyone not in the least acquainted with

the facts of electrical physics, asks a wireless

operator to explain the nature of his operations

and appliances he is generally informed it is

accomplished by the use of " electric waves."

But any attempt to progress beyond the stage

of mere phrases generally places the expert

and the enquirer in difficulties.

To answer this question at all efficiently

renders it necessary to build up from a deeper

foundation and consider in detail what is

meant in scientific language by the term wave.

It is essential therefore to start from a con-

sideration of familiar physical effects which

can be seen with the bodily eyes, and to make
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of these stepping-stones by which we may be
enabled to understand something of analogous

processes which can only be appreciated with

the eyes of the mind.

I. Surface Waves on Liquids.

The easiest avenue of approach to the study

of waves in general is to discuss some of the

properties and the nature of the visible surface

waves in liquids. We are all acquainted with

the appearance of the sea surface when it is

traversed by and tossed up into waves, and also

with the effects produced on the surface of

still water when it has ripples created upon it

by the splash of a stone thrown in. In common
language we apply the term " wave " to the

splashing water thrown up on the beach or

rocks at the seaside (Fig. i). This, however.

Fig. 1. Sea Waves breaking on the flocks and Beach

is merely the result of the break-up or end of

a wave, and in a scientific sense of the word it

is not more properly called a wave than a house
in the act of falling down could be described

as a " desirable residence."

To understand what is meant by a surface

wave in scientific terminology we must go
out a little distance from the coast over deep
sea water on some breezy day. We shall then

see what appear to be rounded elevations or

hummocks on the water, which move forward.

To the mexperienced eye it seems as if the

surface water, as a whole, was in motion in

one direction.

If^ however, we fasten attention upon some
floating object, such as a patch of seaweed or

a seagull sitting on the water, we see that

as each wave passes under it the floating object

is merely lifted up, pushed forward a little,

then let down and drawn back, and, in short,

never moves far from one position. A little

thought makes it evident we have to distinguish

between the motion of the water particles

per sc, and the motion or change in position of
the elevations and depressions in the water
surface.

VJ'e can watch with the eye the progress of
a certain hump or ridge on the surface, but
that hummock does not consist of the same
particles of water for two successive instants.

At any one spot the actual extent of the dis-

placement of individual particles of water
may be small, and the progressive movement
is merely the apparent change in place from
instant to instant of the locality at which this

displacement or motion is a maximum or

minimum. A simple illustration of the effect

may be obtained by laying transversely upon
a long horizontal board a cardboard cylinder

about the same length as the width of the board.
To this cylinder is attached a string by which
it can be pulled along parallel to itself. Over
the cylinder is laid a strip of green cloth which
must be taken to represent the sea surface.

A small piece of paper cut out in the shape of
a seagull or a small stuffed bird may then
be pinned to the cloth (see Fig. 2). If, then,

the card roller is pulled along under the cloth

each point of the latter will be successively

raised and lowered. A moving elevation of
the cloth in the form of a ridge or himimock
will travel along the cloth and initiate by its

action on the model bird the behaviour of the

water at one point and at various points in

the path of the wave.

2. Definition of Wave Motion.

We are then able to give a definition of wave-

motion as follows :

—

If the particles of any material or parts

of any construction perform successively,

Fig. A Model (0 explain, the progression of a
surface wave on water.

meaning by that one after the other and not

all at once, any kind of movement or displace-

ment in which they start from and come back
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to a given point, this constitutes a wave motion.

We can see this process illustrated when a gust

of wind blows over a field of ripe corn. Each

ear or row of ears along a certain region

bows down under the pressure of the wind,

and then springs up again. Row upon row

of the corn-stalks successively, make their

obeisance in this fashion to Hermes, and the

result is that a sort of shadow sweeps over the

field, very beautiful to behold, which con-

stitutes a kind of wave.

A wave does not necessarily involve motion.

It may consist in any kind of cyclical change

repeated from point to point along a certain line.

Thus, suppose we have a very long row of

incandescent electric lamps, which by some

contrivance can be switched on one at a time

for a moment, and then off again. If each

lamp in turn, one after the other, progressively

along the row, is thus illuminated for an

instant, we shall see a wave of illumination

propagated along the series of lamps.

If at each point in the series the motion or

change is only performed once, we have a so-

called solitary wave. If at each point it is

repeated at regular intervals we shall have

produced a train of waves.

We can provide an illustration ofa progressive

wave train in the following way. Wind a

length of stiff wire round a pencil or other

circular sectioned rod in open turns, like a

corkscrew. Fix this spiral in a frame (see

Fig. 3) so that it can be rotated. Throw the

shadow of it on a screen by means of an

optical lantern or else the sunlight, and rotate

Fig. 3. -4 Spiral wire, the shadow of which when

the wire is rotated imitates a series ofprogressive waves.

the screw. The shadow will present the

appearance of a series of waves travelling

along. If a little bit of sealing wax is put on

the screw at one point its shadow will merely

move up and down on the screen, thus enabling

us to distinguish between the cyclical motion

at each point in the system, and the apparent

motion of the wave.

When dealing with trains of waves there are

four terms very frequently in use which it

will be convenient to define at this stage.

At any one point in the wave region the

material or medium executes a certain regularly

repeated motion, or else some cycle of opera-

tions. The number of times this cycle is

repeated per second or per unit of time, is

called the wave frequency. The greatest ex-

tent of this displacement or motion, or other

change from its zero position, is called the wave
amplitude.

Fig. 4. Pleated paper models to illustrate the

difference between " long " and " short " surface
waves on water.

The shortest distance measured across from
one wave hump or maximum to the next

adjacent one is called the wavelength. It

is important for the general reader to notice

that the term " a long wave " does not mean
a wave which is long in the direction of the

crest, ridge, hump or elevation, but it means
that distance between the waves is relatively

large. Thus, for instance, if we pleat a sheet

of paper so that the folds or ridges are close

together, we might take this as an illustration

of what is meant by " short " waves. If,

however, the ridges or pleats are relatively

far apart, they would be called " long " waves

(see Fig. 4).

The terms " long " and " short " are,

however, relative, and what would be a very

long wave for certain purposes might be

a very short one for others.

Then, in the next place, every wave moves
forward parallel to itself with a certain speed

called the wave velocity. We may, for instance,

imagine a bird to fly along over the sea surface

in the same direction in which the waves are

travelling and to keep himself always poised

above the same crest or hump. The speed

with which the bird flies is then the same as

the wave velocity.

In all cases of wave motion there is a con-

nection between the wave velocity, the wave
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frequency and wavelength, as follows :

—

The wave velocity is numerically equal to the

product of the wavelength and wave frequency

when using the same units of length and time.

Thus, if the water at any place rises and falls

ten times a minute, and if the shortest distance

from crest to crest or the wavelength is 20 ft.,

then the wave velocity is 10 x 20 = 200 ft.

per minute.

Algebraically, the rule is expressed in the

formula W = wA, where W is the wave
velocity, n the frequency, and A the wave-
length.

In many cases the velocitj' of the wave is

quite independent of the wavelength, that is,

long and short waves travel at the same speed.

This is the case with wireless waves, and those

similar waves which constitute Ught. On
the other hand, it is not the case with surface

waves on hquids. On the deep sea surface

long waves travel faster than short waves.

Approximately speaking, in the case of

deep sea waves the wave velocity is about

equal to the square root of 2 J times the wave-
length. Thus, waves on the Atlantic Ocean
which are spaced apart 300 ft. from crest to

crest, or have a wavelength of 100 yards,

travel at about 26 miles an hour, or roughly

at the speed of a slow railway train. Hence,
they catch up a not very quick-moving ship

and passing under it, cause the ship to pitch.

3. Production of a Wave.
We must next consider a little more carefully

how a wave is produced, and why it travels

along when once started.

In order that a true self-propagating wave
may be produced on or in a material, the latter

must possess two special properties.

First, it must have elasticity of some kind ;

that is, it must resist some kind of change
in it, for example, compression, twisting,

stretching, or rotation, and must spring back
when released.

Secondly, it must persist in motion or have
mass or inertia, or some quahty equivalent

to it which causes it to store up energy when
moving, or as the displacement is changing.

In short, the medium must possess the power of
storing up energy in two ways, viz., as potential

energy in the form of some strain, or displace-

ment, and as kinetic energy in the form of
some motion, or other change not purely

mechanical but equivalent to motion or release

of strain.

At any one point the energy is being trans-

formed periodically from potential to kinetic

form and back again. In a wave motion in

which the motion or displacement follows a

simple harmonic law the average of the
varying potential energy during one complete
period is equal to the average of the varying
kinetic energy during the same period.

Fig. 5. A MoJel made with golf balls and spiral
springs to illustrate the nature of a longitudinal wave.

The mode of production of a compressional

wave can be studied by means of a simple
model made with a number of golf balls

suspended from a frame by strings so as to

hang in a row, each ball being about two
inches apart. The balls are inter-connected

by spiral springs of brass wire, which resist

compression or extension (see Fig. 5). If then

the end ball is given a sudden blow with a

piece of wood in the direction of the row of
balls, it is set in motion and its kinetic energy
expended in compressing the spring between
it and the second ball. Owing to the mass
or inertia of the balls the compression is not

transmitted instantly to all the springs, but
the spring between the balls i and 2 after

being compressed expands again and brings

ball I to rest and starts ball 2 in motion.

This again compresses the spring between
ball 2 and ball 3, and the same process is

repeated from ball to ball. The movement
and compression is thus handed on and finally

reaches the end spring and ball, which latter

flies off freely.

It is easy to watch the rather slow propaga-

tion of this wave of compression along the row
of balls. As an illustration of another kind

of wave called a distortional wave, a model of

the following description can be made.
Stretch in a long frame a pair of parallel

steel wires about half an inch apart. Thread
on these wires long slips of wood or metal (see

Fig. 6). The steel wires, and therefore the

bars threaded on them, resist being twisted

relatively to each other. Hence if we give the

end bar a transverse pull so as to twist the wires

between the bar i and bar 2, that twist will

then tend to bring bar i back to its original

place ; but, having mass, it overshoots the mark
and then the reverse twist applied pulls back
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bar 2. Each bar then continues to vibrate,

but the vibrations of each bar are a httle out

of step with those of its neighbours on either

side. The vibratory motion is passed on from
bar to bar with a certain delay in phase, as it is

called, and hence we have a wave of distortion

transmitted along the collection of bars strung

on the steel wires.

Fig. 6. A Model made with wooden bars and steel

wires to illustrate the nature of a distortional wave.

There can be as many different types of

wave as there are kinds of elastic resistance,

and in a solid elastic substance it is possible

to have two types of wave produced, one called

a compressional wave in virtue of the fact

that the solid resists compression and the other

called distortional, in consequence of the fact

that a sohd resists change of shape. We have

these two kinds of waves produced in the

earth's crust during earthquakes.

4. Waves on Water.
In the light of these explanations we can

then consider the familiar facts connected with

the production of waves when a stone, for

instance, is thrown upon still water in a lake.

We know that a free water surface is a

level surface and that the water resists being

made unlevel, and if it is momentarily heaped
up or depressed at any place the force of
gravitation at once restores the level.

When a stone is thrown on water and plunges
downward through the surface, it creates a

temporary depression or cavity in the water.

Since water is nearly incompressible, it follows

that if the surface is depressed at one place it

must be heaped up in some adjacent place.

Therefore the plunging stone not only creates

a cavity, it also heaps up the water in a circular

ridge or hmnmock all round the depression
(see Fig. 7). But this state of the water

Fig. 7. An insl'tntaneous photograph nj a liuU

dropping into water and creating a circular wave
of elevation on it.

Jig. S. .1 tram of expanding circular ripples on
water created by throiving a stone into a pond.

cannot continue if left to itself. The water
rushes in to fill up the central cavity and its

inertia carries it up into a column or hump.
This involves the production of a ring-shaped

depression or trough aroimd the elevation and
the first-formed aimular ridge or elevation is

pushed farther out. The water at the splash

point thus boimces up and down, say half a

dozen times before it comes to rest, and this

creates as many concentric ring-shaped ridges

and troughs on the surrounding surface, which
then expand outwards as a family of wavelets

or ripples (see Fig. 8).

There is one curious fact connected with
this ripple band which few persons out of the

thousands who throw stones into water have
ever noticed. On looking carefully at the

ever-expanding band of ripples it wUl be noticed

that on the inner edge little wavelets are con-

tinually being produced and others die away
at the outer edge. In other words, the waves
travel through the band of wavelets faster

than the group of waves moves as a whole.



OcTOBKR 7, 1922 THK WIRELESS WORLD AND RADIO REVIEW

This establishes an important distinction be-

tween the velocit}' of a wave and the velocity

of a group of waves.

In the case of wireless waves there is no

difiference between the wave velocity and the

group velocity, but for sea waves or the surface

of deep water the group velocity is half the

velocity of the single wave.

The waves on a water surface produced by

throwing in a stone or other object, or by the

wind, as in the case of sea waves, are called

gravitation waves because the clastic resistance

called into play is that due to the effort of the

water surface to remain level under the action

of gravitation.

5. Capillary Surface Waves.
We can, however, produce another type of

wave on a water surfr.ce called a capillary

wave, which depends upon the resistance of

the water surface to stretching.

The surface of every liquid is in a state in

which the surface particles draw each other

together or cling more closely than those in

the interior. Hence a certain effoit or force

is necessary to break through the surface

fiJm or to stretch it, and this surface layer en-

deavours always to contract or shrink up to

the smallest area consistent with the boundary

conditions. This is called the surface tension

of the liquid or the capillarity. This last

term is derived from the Latin word for a

hair, because the ascent of liquids in very

fine tubes such as the sap in a tree up the

fine tubular tissues is due to this same action

The ascent of a liquid up a fine tube is

dependent upon the condition that the liquid

must wet the walls of the tube.

The existence of tliis surface film upon
liquids and its resistance to stretching gives

the explanation of the fact that small bodies

made of material intrinsically heavier than

water can yet float upon it. If a little very

clean water is put into a clean saucer, a fine

clean steel sewing needle can be dropped upon
the surface if held in a horizontal position close

over it and released, and it will then be seen

to float on the water. The needle is not heavy

enough to break through the surface film but

makes a little depression in it, in which the

needle lies like a baby in its cradle. It is for

this reason that small dust particles can lie on
water and little insects can run over the surface

without risking death by drowning.

We can produce capillary waves on water by
holding vertically and half immersed in it a

straight stiff fine wire and pushing the wire

quickly forward across the surface. Round
the point of immersion of the wire will be seen

a group of very small waves or ripples which
become of shorter wavelength in proportion

as the wire is more quickly moved forward.

Again, when drops of water such as rain-

drops fall on the surface of pools of water,

each drop as it strikes the surface creates a

rapidly expanding ring-shaped ripple, which
is a capillary wave. These are instances of
waves on water which depend not upon gravi-

tation but upon capillarity for their formation.

The fact that a liquid film is in a state of
tension and tries to contract as much as possible

is easily proved by experiments with soap

bubbles. If a soap bubble is blown on the

end of a glass tube and the mouth then re-

moved from the blowing end, the bubble
begins at once to shrink up, exactly as a thin

indiarubber balloon would do if inflated with

air and then left to itself. Another similar

experimental proof is as follows :—Make
a wire ring about 2 ins. in diameter, having a

long wire handle, and tie across the ring a

fine thread, which is not drawn quite tight.

Fill the ring with a soap film by immersing
it in a soap solution in such fashion that the

loose thread is entirely wetted by and included

in the film. Then break through the film

on one side of the thread, and the liquid film

tension on the other side will at once contract

and pull the thread tight into the form of a

curve, which then forms one boundary of the

film. We see by this experiment that a

liquid film is in a state of stretch or tension,

and will always contract so as to make its

surface area as small as is consistent with the

boundary conditions. Hence it resists stretch-

ing and in virtue of this can have capillary or

surface tension waves formed on it. There
is one distinction between these two types

of surface water wave which should be noted.

We have already explained that on deep water

long gravitation waves travel faster than short

ones. On the other hand, short capillary

waves move faster than long ones. There is,

therefore, a certain wavelength for surface

waves on water, about two-thirds of an inch

in length, at which surface waves travel at

the slowest rate, viz., about 9 ins. a second.

This wave may be considered to lie on the

boundary between true gravitation waves,

which are longer, and true capillary waves,

which are shorter than this critical length.

{To be continued)
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The All-British Wireless Exhibition
OPENING OF THE EXHIBITION AND FURTHER DESCRIPTION OF

THE EXHIBITS.

ON Saturday, September 30th, the

All-British Wireless Exhibition at the

Horticultural Hall, Westminster, was

opened by Sir Henry Norman, M.P.
At the opening ceremony Sir Henry Norman

spoke warmly of the Exhibition and congratu-

lated all those responsible for its organisation.

He emphasised that the Exhibition was
calculated to make a very strong popular

appeal, yet, at the same time, there was a

vast amount which would absorb the interest

of the expert.

Referring to the introduction of broad-

casting he said that all the difficulties between

the companies engaged in the formation of

the Broadcasting Company, and the Post-

master-General had now happily been over-

come and that nothing beyond a few pre-

liminaries now stood in the way of the intro-

duction of broadcasting. Broadcasting in

London would be speedily followed by

broadcasting from the Manchester centre,

and thereafter from the other six centres

into which the country is to be divided.

Speaking later at a luncheon given by the

organisers of the Exhibition, Sir Henry
Norman, after again congratulating the

organisers and community on the excellent

work conducted by the Wireless Society of

London, said that there were still those who
thought that wireless broadcasting was only

a passing craze like ping-pong or " put and

take," which, given time, would soon die

out. These views were not shared by himself.

He believed that broadcasting was destined

to become as integral a part of our everyday

life as the ordinary telephone is to-day.

Broadcasting, he said, was no passing craze.

For a month or two it would be the general

topic of conversation, but in a year or so it

would have become so commonplace a

necessity that it would cease to be mentioned.

Sir Henry Norman then referred to the

misleading statement which had appeared

in the daily press regarding the negotiations

between the Postmaster-General and the

committee of the Broadcasting Company.
He thought that in reality the arrangements

had been carried through with the most

surprising speed, taking into consideration

the very many questions which had had to be
settled. An admirable scheme had now been
devised, and thanks to the energy and care

which had been shown by those engaged in the

work, the Broadcasting Company had been
formed, and the Articles of Association

approved by the Postmaster-General.

Sir Henry Norman then referred to the

absolute necessity of a first-class broadcasting

programme being arranged. He referred to

the speech by H.R.H. the Prince of Wales
to be broadcasted next Saturday, and con-

cluded with the hope that the final triumph
of broadcasting would come when the King
addressed the ParUaments of the Empire by
such means.
The success of the opening day of the

Exhibition might be described as exceeding all

expectations. Throughout the day every part

ofthe building was crowded with an enthusiastic

attendance. The telephony broadcast trans-

missions received in the centre of the hall

were made audible throughout the ' building

and the quality of the transmissions left

little to be desired. This Exhibition will,

indeed, be an excellent send-off for broad-

casting, and will give to the pubUc the

opportunity of an appreciative understanding

of broadcasting possibihties.

Below we continue the description of some
of the exhibits, accounts of a number of

which appeared in the issue of September 30th.

The Ever - Ready [Company (Great
Britain) Ltd. (Stand No. 11.).

This firm is showing a

large assortment of their famous
batteries applicable to all

wireless purposes. All kinds

of various lighting devices are

also exhibited, and space does

not allow justice to be done
to so great a variety of useful

exhibits. In particular, however,

may be mentioned the type of

cell known as UW.i., which

is here illustrated. This type

of cell is specially applicable

to the building up of H.T. units

for wireless purposes. A V.W.I Cell.
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S. G. Brown. Ltd. (Stand No. 43).

The exhibits of Messrs. S. G. Brown, Ltd.,

consist of radio telephones, loud speakers

and microphone amplifiers.

There are three types of telephones. Firstly,

the Tj-pe "A," which is so well known, and
is claimed by the makers to be the most
sensitive wireless phone in the world, and
which has adjustable magnets. Secondly,

the Tj^je " D," a flat disc type of telephone,

which is excellent for all-round work, and
gives remarkably clear articulation. Lastly,

the newly de\ised Type " F " telephone,

which instrument is a cheaper form, and has

some novel features in that the case and straps

are constructed of aluminium and duraliunin,

highly polished and with a fine finish, and it

has a special form of magnet which gives

great efficiency. The total weight is only

6 ozs., and it may be considered the lightest

telephone on the market.

The Microphone Amplifier is of great

value when used in conjunction with a loud

speaker to give increased volimie of soimd
to fill a room.
Two tj'pesof loud

speaker are exhi-

bited, the large Type
H.I. and the sinall

Type H.2. These
loud speakers with

the improved curved
horns are now well

known, and their ex-

cellent acoustical

qualities.

A special Loud Speaking Telephone Set
is also being exhibited, consisting of a loud
speaker with a tnmipet seven feet in length
and a special transmitter. These instruments
wUl allow a person to project his voice to a

considerable distance, and would enable an
orator to address a huge audience in the open
air under conditions where his own voice

would be almost inaudible. It is claimed
that this loud speaking set is the clearest and
loudest yet made. The loud speaker is approx-
imately eight times more powerful than the

"Brown" Type H.i. Loud Speaker.

General Radio Company (Stand No. 26).
The General Radio Company are exhibiting

wireless receiving apparatus of various des-

criptions, ranging from the small portable

crystal sets to multi-valve receivers.

A model of a drawing-room receiver en-
closed in a cabinet of period design is exhibited.

This includes a loud speaker. Tuning is

accomplished by rotating a single calibrated

dial. To operate the apparatus, it is only
necessar}' to press a button which controls

all five valves, loud speaker, batteries and
accumulators.

All parts are enclosed and mounted in

cabinets, and all dials for making adjustments

are clearly marked to indicate their purpose.

The entire assembly of each set is secured to

the ebonite panel so that, if desired, it can

easily be removed from the cabinet.

The Peto-Scott Co. (Stand No. 16).

The apparatus exhibited on this stand

includes a three-valve set built up in unit

system from " Peto-Scott " units. The imit

parts for building apparatus are supplied

complete with full instructions for building

and wiring so that the sets may be completed
at home. These parts are carefully packed
in special boxes.

A little booklet has been prepared by this

company explaining the construction of various

sets from the parts they supply.

Peto -Scott's Unit Sets.

G. Z. Auckland & Son (Stand No. 46).

This firm exhibits a large and varied

selection of component parts, including their

well-known Intervalve Transformers, which
are wound in layers and spaced to give maxi-
mum efficiency, the cores being of Stalloy iron.

The variable condensers shown are of a

type built upon aluminium top and bottom
plates, thereby making them rigid, with no
possibhty of becoming loose. The spacing

of the vanes is 0-072 and the condensers are

made in four sizes, viz., 0-0002, 0-0003, 0-0005,

and o-ooi mfd.
Among other parts exhibited are Duo-

lateral Coils and several types of coil holders,

both table and panel, telephone transformers,

knobs, dials, detectors, etc.

Complete sets. Receivers, Amplifiers (2-

and 3 -valve) and Power Amplifiers are also

exhibited.
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Messrs. Alfred Graham & Co. (Stand
(No. 44).

On this stand several new products of this

firm, including various forms of the " Amplion"
loud speaker, are exhibited.

The " Amplion " is specially designed

to be suitable for musical and vocal effects.

Types for table and wall fixing are shown
and will work in conjunction with any

good amplifier. The G-R power amphfier

constructed by the firm for this use is also

on exhibition, and is adapted to operate on

all plate voltages up to 300 volts.

The " Ahijjlioii "' Loud Speaker.

Two wireless cabinets embodying wireless

receiving sets of Marconi manufacture, and
also " Algraphone " mechanisms constructed

by Messrs. Graham are shown. These are

so arranged that the horns or sound amplifiers

are employed alternatively, either for the re-

production of gramophone records, or for

wireless reception, several interesting features

being present in these machines.

Both these cabinets operate with a loop or

frame aerial. One of them is arranged with
" Electravox " equipment, for the electrical

reproduction of music either locally or at a

distance. In this instrument, sounds set

up by means of reproducers are not direcdy

emitted by a horn or trumpet, but affect a

microphonic transmitter of improved type.

H't/jh/tar hij Alfrtil Gralmnt d- '

This is connected with a suitable transformer,

and one or more loud speakers, which latter

are adapted also for wireless reception.

Additional apparatus in evidence are, inter-

valve and step-down transformers, and the
" Graham " improved headgears which are

capable of fine adjustment and are extremely

sensitive. Each earpiece in these instruments

is adapted to be readily removed from the

headband, and may be used independendy.

The Automatic Telephone Manufac-
turing Co., Ltd. (Stand No. 52).

The Automatic Telephone Manufacturing
Co., Ltd., of Liverpool, exhibit a full range

of practical and well made accessories. Among
these are A.T.M. head telephones, which
have been designed to meet broadcasting

requirements. The method of securing the

telephones to the headbands is worthy of
note. This permits of instantaneous adjust-

ment, and combined with the absence of
weight makes the set extremely comfortable

to wear. A.T.M. loud speakers are made
in two sizes, the smaller being suitable for

ordinary use, and the larger for demonstrations,

etc., where greater volume is required. In
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designing these loud speakers the object

has been to secure reproduction of perfect

articulation rather than mere volume of

sound plus distortion. Variable and vernier

condensers, fixed condensers, intervalve.

Telephone Receivers of High Efficiency by the

Automatic Telephone Manufacturing Co.

valve telephone and high frequency

transformers, wavemeters, buzzers, coil-

holders and duolateral coils are included in

the exhibit.

A wide range of " Radiak " products,

manufactured by Ashley Wireless Telephone

Co., Ltd., of Liverpool, are also displayed

on this stand, including wireless receiving

apparatus. The " Radiak," i to 5-valve unit

system, will make a great appeal on account

of its simplicit}' and the easy way in which it

is possible to add a unit at a time similar in

ihe way one would add to a sectional bookcase

.

The " Radiak " 5 -valve complete unit will

be found attractive because of its easy method
of operation and adjustment.

Burndept, Limited (Stand No. 12a).

Messrs. Burndept, Limited, are showing a

comprehensive range of apparatus finished in

high-class st}'le. The well-known Burndept

Ultra IV is shown in combination with a

tuning panel, which gives every possible

variety of circuit by operating three small

key switches. An interesting exhibit is the

Burndept IV, with a plate-glass back, so that

the internal construction may be studied.

The well-made components and heavy former

bent bare copper wiring are illustrative of the

best commercial practices.

A laboratory receiving station is shown,
consisting of a Tuning Panel, a Two-Valve
Panel (one H.F., one Detector), containing

the well-known " Rejector Circuit," described

by Mr. Frank Phillips before the Wireless

Society of London (see our issue of April 8th,

1922) ; and a two-valve low frequency

amplifier. The three polished mahogany
cabinets connected together by short strapping

wires are models of luxury.

There is also a Burndept Transmitter in

which a single valve, with grid modulation,

is used. This apparatus shows signs of

careful design in that a plate variometer is

provided in order that the output impedance
of the valve may be adjusted to the input

impedance of the aerial circuit.

Messrs. Burndept are also exhibiting four

newly designed types of Broadcast Receivers.

The " Ethophone " Junior is a simple

type of crystal receiver controlled by a

single dial. Signals with this little instrument

Automatic Telephone Co.'s new type Loud Speaker.

are said to be loud and clear on a 50-ft. aerial

25 miles from 2 LO The Burndept Valve

Broadcast Receivers are known by the names

of Ethophones II and III respectively, being

two and three-valve sets, built into desk-

shaped cases, having a sloping ebonite instru-

ment board. The valves and also the high

tension batteries are contained inside the

cabinets out of harm's way.

A useful feature is the provision of separate

terminals for loud speaker and head telephones,

together with a switch to bring either into

operation at will. Low resistance telephones
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The Burndept Ethophone II.

and loud speakers are used and a telephone

transformer is embodied in each receiver.

Ethophone III is provided with a switch

We learn that everything shown by Messrs.

Burndept, with the exception of telephones,

batteries and valves, is made throughout at

their factories in Blackheath, where some 300
persons are employed.

Gambrell Brothers, Ltd. (Stand No. 47).

A range of patented inductances possessing

many original features are exhibited by Messrs.

Gambrell Brothers, Ltd., for which are claimed

the following advantages : Low effective

resistance, low self capacity, the coils for

broadcast reception having a capacity of 4
cms., greater range of wavelength for given

variation of capacity, great mechanical strength

and uniformity in size.

A double circuit tuner fitted with two

variable condensers and series parallel switch

for aerial condenser is an interesting exhibit.

The tuner incorporates a patented coil holder

Burndept " Ultra IV " with Loud Speaker.

marked;" HighT Power 'Vand^" Low Power,"

which serves to bring a third valve into opera-

tion when louder signals are required.

The " Ethophonola " is the Burndept Broad-

cast Receiver De Luxe, and consists of a

four-valve receiver built into a cabinet gramo-

phone case. There are no head receivers, as

all sound issues through the doors of a sound

chamber. All batteries are self-contained, and

it is necessary to connect only to earth and to

a short aerial wire.

Many excellent accessories are shown in

addition by Messrs. Burndept, such as variable

condensers, with and without a single plate

vernier controlled by a long handle, intervalve

telephone transformers, rheostats, valve[sockets,

etc. The Burndept Ethophone Junior.
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by means of which the couphng between coils

can be reduced to zero and even to a negative

value. The adjusting handles for the coils are

conveniently placed in the front of the instru-

ment and the coils being at the rear, inter-

ference caused by the proximity of the hand is

obviated. The condensers are also shielded

so that the tuning is facilitated.

Another tuner embodying the same features

is described as a Type A and is fitted in a

sloping cabinet. It is fitted with three

variable condensers. The aerial and closed

circuit condensers each have a vernier adjust-

ment. The coil holder is conveniently

moimted on the top of the instnmient. Two
switches are provided, one series parallel for

aerial condenser and one for single or double
circuit working.

A range of ampUfiers are exhibited, both
high frequency and low frequency, also a low

Detector-Amplifier by Oambrell, Bros. Ltd.

frequency ampHfier for attachment to a crystal

receiver and a power amplifier for loud
speaker.

Receivers are shown for broadcast reception,

including a crystal set. A two-valve set in a

sloping cabinet, complete with tuner, and a

three-valve cabinet containing tuner, amplifier,

loud speaker and all necessary batteries.

Hambling Clapp & Company (Stand
No. 12.)

A number of wireless accessories are shown
here which will appeal to the amateur who
wishes to construct and experiment with his

own receiver.

The Garabrell Inductance, a type having very low
self capacity.

One or two types of valve panels, including

H.F. and L.F., are shown.
The single valve L.F. panel is of interest as

many experimenters require one stage of note

magnification that can be easily placed in

circuit, with no alteration to the existing panels.

The two-valve L.F. amplifier is fitted with

a special switching device that enables the

user to employ either one or two valves, or

the detecting valve only, without disconnecting

the telephone leads and transferring them to

the detector panel.

Oambrell Tuner.
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A three-valve experimental panel is also

shown which provides the experimenter with
a panel applicable to any type of circuit ; either

H.F. or L.F. couplings can be quickly

brought into circuit. This panel consists of
a mahogany base-board fitted with three

ebonite panels containing the necessary ter-

minals for aerial, earth, coils, telephones and
batteries.

Amongst other accessories are a new type

of valve socket, a new type of valve holder with
terminals, and a type of coil holder is designed
with a view of reducing the effects of hand
capacity while operating. Variable condensers

of all types and capacities, H.F. transformers

and L.F. transformers are also exhibited.

An exhibit of interest on this stand is a five-

electrode valve due to Mr. Pragnell, which
was described in the issue of this Journal for

June 24th, 1922, page 377.
Various designs of crystal sets known as

the O.K. Crystal Sets, are shown and these

include one soecially intended for the use of

scouts.

Hicjh-Jrequency Transformer for use over a wide range

of tvavelengths (L. McMichael).

L. McMichael, Ltd. (Stand No. 38).

This stand is replete with good things for

the amateur, experimenter and members of

the trade. Among the pieces of apparatus

which deserve special attention were the
" M.H. type " sets. These sets are of excep-

tionally fine finish and of compact design.

They range from a simple one-valve panel

to a four-valve set complete with condensers,

filament rheostats, and switching arrangements,

so that one, two, three of four valves are

available at option.

The "MH3" and " MH 4 " valve sets

are arranged so that both high and low

frequency amplification are available. The
high frequency is obtained by means of special

plug-in transformers. The high frequency

transformers are available in two types,

one of which is the usual circular disc type

plugging into a valve holder socket, eight of

these being necessary for a complete set for all

wavelengths. As an alternative to this, Messrs.

McMichael, Ltd., have recently brought out

an improved high frequency transformer unit

with switching arrangement so that four

ranges are embodied in one piece of apparatus,

thus obviating the trouble of constantly

pulling in and out the small high frequency
transformers when wavelength changes are

made. With these new type high frequency
" plug-in " units two pieces of apparatus

Four-valve Receiver, Type M.HA.

only are required to cover all wavelengths from
300 metres to 25,000 metres, each piece of

apparatus having foui stud switches of unique
design.

It might be mentioned that these sets

are manufactured at the new works at Slough,

which have recently been taken over in

association with Messrs. B. Hesketh, Ltd.

A feature of the stand is a specially compact
and well finished set of " Radio Blocks,"

these being an adaptation of the unit system.

Detector Receiver Panel, Type M.H.I.

For appearance and general finish they leave

nothing to be desired and we understand that

for efficiency they are ahead of anything yet

tested out in this line. The block itself

consists of a simple machined aluminium

box with ebonite top and terminals, and
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whether the unit be one for a high frequency,

a rheostat, a detector or one for low fequency,

the design, size and general appearance

remains precisely the same. Any combination
of valves up to even 8 or 9 can be made in

a few moments and there is a special system

of connecting the blocks which has hitherto

not been used and which is thoroughly

Detector-Amplifier, Type M.H.'i.

protected. It is claimed that for absence

of noise when using a number of valves,

these radio blocks are unequalled. A loud

speaker coimected to seven of these radio

blocks, three high frequency, one detector

and three low frequency, gives exceptionally

fine and loud signals, but when no signals

are coming through there is a quietness and

absence of extraneous noises which is un-

paralleled.

Messrs. MciMichael, Ltd., have been well

known for a considerable time past for their

very large stocks of ex-Govemment goods

and it goes without saying that these were

Tuo-Valve Receiver, Type M.H.2.

well represented on their stand. The high-

class workmanship put into ex-Goveriunent

wireless apparatus needs no comment, and

before these stocks are exhausted all experi-

menters would be well advised to avail them-

selves of the low prices ruling to obtain such

useful instruments as the Mark III crystal

tuner complete with head telephones (new),

and aerial wire ; the Townsend Wavemeter
ranging from 300 to 4,000 metres; C Mark III

amplifier, 50-watt Trench Set, which is both
a spark transmitter and receiver, and the

B Mark II receiver amplifier, which, as readers

will already be aware, is the subject of a very

interesting competition for amateurs. Messrs.

McMichael, Ltd., are offering a prize of £50
and various consolation prizes of smaller sums
for the best and generally most efficient

conversion of this set, which is at present

designed for short waves, so that normal
wavelengths may be used. There is an

opportunity for those who are interested to

show their ingenuity and recoup themselves

handsomely.
Brown's telephones were strongly in evidence,

and the experimenter will be well advised

to purchase this sensitive headgear at the

price at which they are offered. Although
a very large number were disposed of by the

Xeic type of Variable Filainent Resistance

{L. McMichael).

Government and have been retailed, this

supply is gradually coming to an end. It

should be pointed out that two kinds are avail-

able. Messrs. L. McMichael are making a

special feature of those which have been actually

reconditioned by the makers, Messrs. S. G.
Brown, Ltd. They hold the entire supply

of these and it is obvious that telephones

which have been through the makers' hands

for readjustment and fitting with new dia-

phragms are the most desirable for the amateur

to purchase.

Of general apparatus and accessories space

does not permit a full description, but it

would appear that everything without exception

which is of use or interest to the amateur and

experimenter, is available on this stand. One
filament rheostat particularly stands out far

beyond the average. This is of unique design

and provides for vernier adjustment by a very

simple method. The experimenter who knows

will not need to be reminded of the importance
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of the fine adjustment of his filaments. The
C.W. Mk III 2-valve receiver amplifier,

suitable for all wavelengths from 300 to 3,000

metres, is one of the many ex-Government

sets particularly useful for telephony reception

on short wavelengths.

October 7, 1922

and no technical knowledge is required for

their operation.

The Crystal Set is applicable for broad-

casted speech or music within distances of

10 miles of a broadcasting station, or con-

siderably further under favourable conditions.

The Valve Set is suitable for longer distances

up to 50 miles or more, and by the addition of

Specimen oj Ex-Oovernment Apparatus shown
on Stand No. 38.

Metropolitan -Vickers Electrical Co.,

Ltd. (Stand No. 33).

The " Cosmos " Radiophone Crystal Set aild

the " Cosmos ' 'Radiophone Valve Set are shown

on this stand. These sets are designed for the

reception of broadcasted telephony. The aim

has been to produce the most efficient sets

possible for this particular purpose, free from

all unnecessary complications, and as a result,

the sets are exceptionally compact and simple.

A Metropolitan Vickers Crystal Receiver.

Chloride 25-CeU, 50-volt. R.O. Type U.T. Battery.

a note-amplifying attach-

ment the range may be

increased to 200 miles with

head-telephones, or a loud

speaking telephone may be

used at distances up to 50

to 100 miles. An attachment

is also shown by means of

which the current required

for the filaments and plate

circuits of the valves may
be derived from the electric

lighting supply wherever a

D.C. supply is available,

thus dispensing with the

use of batteries.

A feature of the exhibit

is a scale model of the

proposed transmitting aerial

at the Company's Trafford

Park Works, and of the

adjoining research buildings
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and laboratories in which wireless experi-

mental work is carried on.

The Chloride Electrical Storage Com-
pany, Ltd. (Stand No. 30).

Exide Batteries made by this well-known

firm are the principal exhibit of this stand.

A range of types of batteries for every wireless

purpose are to be seen. A large series of

low voltage Exide Batteries in celluloid

17

I

Chloride SO-Cell 60-volt A YGI type batteries.

boxes, also various high

voltage sets ofExide Batteries.

These comprise complete

24j SOs 50 and 60-volt sets,

compactly fitted in wooden
trays.

Examples of individual

H.T. cells are shown in

ebonite, glass, and celluloid

containers.

Exhibits of special interest

include 6 volt 40 ampere
hour and 2 volt 40 ampere
hour celluloid accumulator

sets, which are of an un-
spillable type.

The special H.T. battery,

the long thin plates of which
are contained in a number
of glass test tubes moimted
on a wooden framework,
is also an exhibit of interest.

Chloride 12- Volt. H.T. Battery with strong glass Test

Tube Containers.

The Telephone Manufacturing Co., Ltd.,

(Stand No. 20).

A " De Luxe " cabinet set is exhibited by
this firm, which has been specially designed

to meet the requirements of efficiency and
simplicity of control. The set is self-contained

in the cabinet which is designed to harmonise
with other prices of furniture.

The instrument comprises a valve and'crystal

set, so arranged that, by the manipulation of

Igranic " Micro-Adjuster " coil holder with Vernier AdjustmetU.
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a switch, either can be brought into operation

as may be desired. Two stages of audio-

frequency ampUfication are provided . A crysta 1

detector of cartridge pattern is fitted in

duplicate.

The loud speaker and requisite batteries

are mounted in the cabinet.

" T.M.C." Cartridge Crystal Detector.

Mullard Radio Valve Co. (Stand No. 41).

The Mullard Radio Valve Co., Ltd., are

well-known in wireless circles as the manu-
facturers of the famous " Ora " valve.

The name " Ora " is derived from the unique

properties of this valve as an oscillator, rectifier

and amplifier. This triple function enables the

one type of valve to be used for the three

different purposes on any valve set, thus

saving cost and eliminating difficulty in

replacements.

Valve.

Apart from the " Ora " valve, many other

Mullard valves are showing on stand No. 41.

Transmitting valves, rectifying valves and

receiving valves in large and small sizes.

including the high power sihca valve manu-
factured under licence from the Admiralty,

are all shown and cover the whole range of
wireless valve manufactures.

One specially interesting feature of the

Mullard valve display is the range of valves

with low temperature filaments. These are

a new development which should arouse very

considerable interest in view of their great

advantages for all valve purposes. These
valves have been successfully made by a new
patented process whereby a high electron

emission is obtained with a low temperature

filament. The two great advantages are : {a)

Low filament current consumption, this being

approximately half the power required for

a similar high temperature filament valve.

The L.F. 100 type takes about 18-20 watts

filament consumption—the normal high tem-

perature filament valve of this type taking 36
to 40 watts, {b) Long hfe, which follows

from the low temperature of the filament.

Other Mullard products comprising valve

sockets and bases, condensers, grid leaks,

anode resistances, telephone head-sets, H.F.
and L.F. transformers, etc., are on view.

Some of these are well known to the wireless

pubhc, others are being introduced as the

latest products of the new Mullard factory.

The Marconi Scientific Instrument Co.,

Ltd. (Stand No. 32).

This Company display a comprehensive

selection of their manufactures both for the

amateur and commercial markets.

The apparatus and equipment represents

a high standard of ;"esign and workmanship.

A special feature of the exhibit is the well-

known Marconi Scieruific Unit System, which
has been modified to conform with the recent

regulations made by the Post Office authorities.

The modifications are confined to the high-

frequency stages (Unit 3) and constitute the

use of tuned anode circuits which give the

maximum of amplification possible throughout

the full range of wavelengths in general use.

Reaction is secured by means of a magnetic

coupling which links the detector plate circuit

to the plate circuit of the first high-frequency

stage.

Special advantages are claimed for this

arrangement compared with the usual closed

circuit and its reaction arrangement. These
include :

—

1. Easy manipulation.

2. The tuned anode coils are calibrated

for all wavelengths ; thus the instrument
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serves the additional purpose of a wave-

meter.

3. There is a minimum transference

of energy to the aerial when autodyne

reception is being employed.

4. The receiver is extremely silent in

working, and is affected to a remarkably

small degree by atmospherics.

A novel feature included in a receiver is

provided by the t>-pe M.42 Rotary Tuner
with unified control of reaction and tuning,

which includes an automatic wavelength in-

dicator.

Many types of receivers and amplifiers

are also shown ; one of interest being an

apparatus, and it should represent a sound
investment for wireless societies and others

possessing transmitting licences.

All Exliihit on Stand No. 30.

1
':Mi^s^^li(^

A ,^.

<T^W^^»f*!w'

-4 ' Marconi Scientific " Unit Set.

eight-valve receiver attached to a small loop

aerial for reception of broadcasted concerts

and amateur transmissions.

Two transmitters are shown, each being

suitable for telephony, C.W. and I.C.W.

telegraphy.

Both these transmitters employ the " choke
control " method of modulation. Type No. i

derives the high tension supply to the valve

plates from a battery of secondary cells, and
is normally rated at 10 watts. Type No. 2

is operative with input powers between 10

and 50 watts ; the plate supply being derived

from a Rotary Transformer giving 1,000 volts

and 75 milliamps, running off a 12-volt

accumulator battery.

The following ranges are claimed for working
over average country :—Speech, 50 miles

;

C.W. Telegraphy, 120 miles ; I.C.W Tele-

graphy, 70 miles ; based on the assumption
that a three-valve receiver with one stage of
high frequency amplification is used for

reception at these ranges.

An Independent Oscillation Generator and
Heterodyne Wavemeter combined, having a

wave range of 300 to 600 metres, is exhibited.

This little instrument may be used for the

calibration of both transmitting and receiving

Another interesting piece of apparatus is a

wavemeter, having a range of 100 to 20,000

metres, and these wavemeters of this type

carry the National Physical Laboratory certi-

ficate.

Other phases of the Company's activities

in the commercial telegraph and submarine

cable worlds are indicated. The process of

"M.42" Type Rotary Tuner.



20 THE WIRELESS WORLD AND RADIO REVIEW October 7, 1922

Wheatstone strip perforation with the Marconi-

GeU Perforator is shown in operation. One
of the most interesting features in this section

is the Marconi Undulator, which is used for

high speed reception on the transocean

circuits.

The " Aristophone " Loud Speaker is

shown in a separate mahogany case for drawing-

room use with " Aristophone " panels.

To those who prefer greater scope for

trying alternative methods of connection, and
who wish to construct their own sets without

'>
. ,vMa*f>^^!?^^^^y^'w^^^^

Metropolitan- Vichers Vnlve Receiver.

Radio Communication Company, Ltd.
(Stand No. 45).

Exhibits which hint at activities outside
" Broadcasting " are shown on this stand.

These include a complete ship's equipment as

fitted by the Radio Communication Co.

An idea may be gained of the dimensions of

Elwell land stations by a comparison of some
large insulators with those used on aerials

for receiving broadcasting.

A type of receiver exhibited is that known
as the " Panel-type Aristophone," in which

all the advantages of the " Aristophone " are

obtained without costly cabinet work of the

latter instrument, and which may, moreover,

be purchased in several units as required.

The first unit is a complete crystal receiver,

and subsequent panels add valve amplification.

These panels are of high grade design and

finish.

Panels for a large number of purposes are

standardised.

going into an unnecessary amoimt of bench
work, the " Radiocraft " ejdiibits will appeal.

Accessories deserving of attention are the

Elwell amplifying unit, bull-dog grip

fittings for telephone cords, plugs, and

' Polar " Receivers, Types 32 and 35.
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iacks specially designed for wireless purposes ;

an adaptor for making use of a gramophone as a

loud speaker ; air-space coils and a moulded
ball for variable couplings

Western Electric Companv Ltd. (Stand
No. 39).

A feature of the valve apparatus shown on
this stand is that aU valves used are enclosed

in the sets, and thus protection is assured

against accidents and against dust, while the

main feature of the apparatus is the simplicity

of adjustment and operation. No filament

adjustment is necessar}' at any time, and a

key switch is provided in each set to control

the filaments.

All valve receiving apparatus is mounted in

pohshed mahogany cases, and the fittings are

of oxidised brass

A Single-valve Detector and Tuner is

shown contained in a mahogany case, in which
there is also provision for the inclusion of

double head receivers. The valve filament

can be seen through a mica window and a

ventilation disc is provided to ventilate the

interior of the case. At one end of the case

there is fitted a small card with particulars of

the various wavelengths, together with the

respective condenser settings, and above and
below are the variable condenser handles.

The lower handle is set to the given wavelength

of the transmitting station it is wished to

receive and the upper handle is used for the

finer adjustment. Thus the set is simpUfied

by the use of only one handle for fine tuning.

The valves used in this detector are made
specially to Western Electric specifications.

" Polar " Cabinet Set.

The voltage on the filament is 4 volts, with a

current consumption of 0-7 of an ampere,

while the voltage on the plate is 30 volts with

a current consumption of one-half of a miUi-

ampere.

\

A Combined Receiver shown on Stand 45.
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The range of wavelengths of this receiver

is approximately 300 to 500 metres with an
aerial 30 ft. high and 100 ft. long. Two tuned
circuits are employed.
Low frequency amplifiers are shown in

two patterns. The first contains a one-stage

amplifier with a switching key which enables

the input to be switched directly to the out-

put without passing through the amplifier.

This is a convenience when desiring to reduce

amplification without altering connections.

The second contains two stages of amplifica-

tion, and a switching key which enables one

or two to be used as required without change

of connections. The key, in its central posi-

tion, disconnects the valves in both cases.

The Western Electric Loud Speaking Equip-
ment consists of the Western Electric No.

44002 Loud Speaking Receiver and Amplifier,

these two components being known, and
supplied together, as the Loud Speaking

Equipment.
The Amplifier is specially designed for use

in conjunction with the Loud Speaking Receiver

and is contained in a similar box to that of the

amplifier previously described. A separate

key controls the filaments and is situated at

one end of the case, together with a five-stop

switch for the adjustment of the volume
of sound.

The valves used in this amplifier are Western
Electric Type Valves No. 216A.

The Western Electric Cabinet Set, Mode! i

Cabinet Receiving Set, is shown, which is on

Chippendale fines, 4 ft. 6 ins. wide and

3 ft. 2 ins. high.

This cabine: contains the complete equip-

ment for the reception of wireless broad-

casting, and the only connection necessary is

the earth lead.

There are three divisions in the cabinet.

The centre compartment contains a frame
aerial, which can be rotated through 350 degs.

by means of a small handle beneath the cabinet,

and a loud speaking receiver is installed

inside the frame aerial with the horn concealed.

The left-hand compartment contains the

receiving set, a single stage low frequency

amplifier, and the loud speaking amplifier.

The right-hand compartment contains the

General Electric Co.'s Complete Two-Valve Receiver.

Gecophone," Crystal ISet, No. 1.

batteries and accumu-
lator.

The Western Electric

Model No. 2 is another

finely constructed in-

strument.

The upper compart-

ment contains a loud

speaking receiver. The
lower left-hand com-
partment contains a

single-valve detector

and tuner, a single stage

low frequency amplifier

and loud speaking

equipment.
This cabinet is for

an external aerial and

external batteries, and
has a terminal block

for external connec-

tions.
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The M.O. Valve Co. Ltd. (Stand No. 28).

This company is exhibiting a comprehensive
series of all types of their transmitting,

receiving, rectifying and amplifying valves,

ranging from the familiar V.24 type receiving

valve to the latest type of high power
transmitter.

Transmitting valves for the amateur are

also a feature.

In conjunction with this firm the General

Electric Co., Ltd., of Magnet House, Kingsway.
are showing on the same stand their latest

and most efficient wireless receiving apparatus,

embodying two types of crystal receiving

sets for the reception of broadcasting pro-

grammes, with an approximate range of 15

miles respectively, and an exceedingly high-

class and well designed two-valve set for the

reception of signals within a range of approxi-

mately TOO miles. This set is fitted with

sockets for the addition of a coil for any
other wavelengths for which broadcasting

may ultimately be allowed. The whole set

" Oecophone " Crystal .SV/, So. 2.

is supplied complete with the necessary

batteries and phones. A series of panels,

aerial fittings and sundries will also be
shown.

Stanley Prince and Co. (Stand No. 54).
Apparatus known by the trade name of

" King Radio " is shown on this stand.

There is a two-valve receiver of attractive

design. A crystal set and a one-valve set are

also shown, each set being available complete
with all the accessories necessarv. Three and

four-valve sets, termed the
" Wireless Wonder " and " Wire-
less Wizard " respectively, are

the two principle exhibits.

Mitchell's Electrical and
Wireless, Ltd. (Stand No.
21).

For some time back this firm

has specialised in high tension

generators and manufacture

several sizes from 50 to 750
watts, and 300 up to 2,000 volts.

All sizes are made either self

or separately exciting.

A new coil- holder and mount-
ing for " Lokap" coils is ex-

hibited, so that amateurs who
wish to make up their own coils

on the " Lokap " machine will

have no difficulty in arranging

an excellent three-coil tuner.

A speciality of cabinet receiving sets of
both crystal and valve types a:e ;hown,
complete with telephones, in polished

mahogany cabinets, and the only terminals are

the aerial, earth and batteries.

In addition to the above the manufactures of
this firm include valve apparatus on the unit

system for experimental work, and a special

tuner for broadcasting wavelengths arranged

so that telephony can be received with the

greatest efficiency.
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Automatic Wireless Reception
By W. D. Owen, A.M.I.E.E.

IT
wouid appear that the appUcation of

time switches to wireless reception is a

logical step in the development of automatic

electrical apparatus ; yet, so far as the writer

is aware, no mention of such application has

hitherto appeared in the technical or lay press.

A receiver that is entirely automatic in

operation must have many uses apart from the

obvious one of enabling time signals to be

taken by anyone unacquainted with wireless.

meteorological report (1930 G.M.T.) announces
itself, and on each occasion the apparatus

obligingly switches itself off at the termination

of the message and remams inoperative imtil

the next one comes along, when the switch

automatically closes and the valves light up,

whether there be an audience or not.

It is but a simple step from the reception

of broadcasted time signals to the reception

of broadcasted telephony ; and it is probable

The apparatus described in this article grouped together for the purpose of illustration.

The following description of an automatic

installation that has been in successful opera-

tion for several months may, therefore, be of

general interest, as it may prove to be the

first of its type.

It commences its day's work at 9.15 a.m.

with the 0815 meteorological report from

Eiffel Tower. Then, at 11.40 a.m., the morn-
ing time signal at 1044 G.M.T. comes in.

Again, at 8.30 p.m., the French and Belgian

that, by the time these lines appear in print,

the English and Dutch concerts may be

similarly received. There is no technical

reason why this is not already an accom-
pUshed fact ; but it involves the duplication of

apparatus to an extent which prudence has

hitherto forbidden.

The results of the writer's experiments show
that it is possible to devise wireless receiving

apparatus which—when once set up, tuned and
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The circuit used, which is a modified French Amplifier.

The Venner Time Switch.

adjusted—requires no attention whatever,
beyond winding up the spring of the time
switch and changing the accumulators, say,

once a fortnight.

The apparatus used in these experiments

consists of a simple tuner adjusted to a fixed

wavelength of 2,600 metres for the reception

of Paris spark signals, a multi-valve amplifier,

Brown's loud speaker, and a special Venner
time switch illustrated on this page.

The aerial loading inductances are arranged

on the variometer principle and are adjusted

to receive FL with the minimum value of

shunted capacity. The detector-amplifier is

a modified French military model Li which,

since the photograph was taken, has had two
high-frequency stages removed to accommodate
the time switch inside the case. This leaves four

valves, one for high-frequency amplification,

one for detection and two for note magnification.

The circuit is given above.

The signal strength with this arrangement

(and reaction almost to the point of oscillation)

is such that it is a sore trial to the ears of any

but a wireless enthusiast to be in the room
when the set is in operation—Paris being about

700 miles distant. The aerial is a single wire

of regulation dimensions, directional as regards

Paris.

The time switch illustrated was specially

made for the writer by Venner's, Ltd. Its

function is to close the filament circuit for

a predetermined time interval at certain times

of the day, both the time interval and the times

being subject to control. The switch illustrated

completes the cycle of operations three times

every twenty-four hours.

c 2
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The Experimental Licence
The Post Office Point of View stated at the Meeting of the Wireless Society

OF London.

AS previously announced in this Journal,

the matters which were due for dis-

cussion at the meeting of the Wireless

Society of London, held on Wednesday,
September 27th, included, in particular,

broadcasting and the position with regard to

the issue of experimental and broadcasting

licences by the Post Office authorities. Whilst

the discussion at that meeting will be fully

reported in a subsequent issue of this Journal,

it may be of interest here to give briefly the

salient points brought out in a speech made
by Mr. E. M. Shaughnessy of the General

Post Office. Mr. Shaughnessy emphasised

the necessity for the Post Office to exercise

control over the issue of licences in order to

safeguard the broadcasting scheme from the

chaos which might result from the careless

use by totally inexperienced amateurs of

receivers capable of oscillating the aerial and
thereby causing interference. With this object

in view it has been decided that " experi-

mental " licences will only be issued to serious

experimenters and the Post Office authorities

responsible for the issuing of licences will

endeavour to discriminate between those who
are " proper persons " to be granted licences

to conduct experiments and those who are

merely interested in reception of the broad-

casting to whom broadcasting licences will

be issued.

Mr. Shaughnessy assured the meeting that

the Post Office was in no way antagonistic

towards the activities of amateurs and that

the issue of experimental licences would
be made on as generous a scale as was
compatible with safeguarding the use of

the aether for the general public. Whereas
it had recently been proposed by the

Post Office to restrict the experimenter as

regards the type of circuit which he should

employ, it is now decided that the experimenter

will be free to use various types of circuit

for all wavelengths except the wavelengths

allotted for broadcasting and Qver this band

Ht is stipulated that no circuit capable of

oscillating is to be employed.

We feel sure that the attitude of the Post

Office will be accepted as a very reasonable

one, provided, of course, that the issue of
" Experimental " licences is granted on a

very generous scale. If, however, the stipula-

tion is to be made that the would-be experi-

menter must first have had considerable

experience in wireless, it is difficult to see

how this will be received by the large number
of future experimenters who up till now have
not had the opportunity to acquire any practical

experience. Perhaps, however—and this is

put forward as a suggestion—the good be-

haviour and also the tuition of would-be
experimenters, if guaranteed by a wireless

society or responsible individual, might be
accepted as meeting the requirements of the

Post Office in their very natural and desirable

efforts to maintain order in the aether.

H.S.P.

The Wireless Society of London
An Importan* Announcement.

THE advent of broadcasting has intro-

duced with it certain necessary changes

in the legislation which will aff'ect

to a greater or lesser degree every user of

wireless telegraphy.

In particular, the effect of the new Post

Office Regulations will be to make a dis-

tinction between the broadcaster and the

experimenter. Hitherto all amateurs have
been classed by the Post Office as experi-

menters, but in future there is to be an

additional class, termed the broadcast licence

holder, who will be granted a licence which
will not give authority to experiment.

In connection with the broadcast user of

wireless an important announcement is about

to be made by the Wireless Society of London.
Broadcast licence holders will be specially

catered for by the Society and special lectures

and instruction will be given to those who may
desire to acquire sufficient knowledge of the

subject to entitle them to obtain an experi-

mental licence. The details of this arrange-

ment will be published shortly. In the mean-
time, it would be furthering the cause of

amateur wireless to make it public that the

Wireless Society of London and the affihated

Societies will welcome " broadcast " licencees,

and will do all that is possible to assist them
wherever the desire exists to go further and
join the ranks of the experimenter.
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Notes
Successful Railway Experiments.

Research scientists have been conducting ex-
periments in America with a view to estabhshing
a system of telephonic communication with moving
trains on a scale much larger than any previous
scheme. Although the developments are still

in the experimental stage it is now said by the rail-

way executives that there is little doubt as to the
ultimate success. The chief difficulty is interference,

but many of the larger companies are sufficiently

satisfied to introduce on their fast trains a wireless
telephone service as an auxiliary system. Plans
are now being made, and it is expected that when
experiments are complete the system will be
introduced on all the more important fast trains
throughout the country.

Canadian Train Receiving Set.
An indication of the development of the installa-

tion of radio on trains is revealed by the fact that
the annual livestock exhibit train which toiu's

Manitoba for the benefit of farmers has now on
board a receiving set for the purpose of distributing
news. Enthusiasm among amateurs is growing in

Canada, and considerable quantities of apparatus
are being sold.

Successful Demonstration at Dereham.
At a Y.M.C.A. fete at East Dereham, Jlr. H.

.Jewson, in whose grounds the function was held,
was mainly responsible for a successful wireless
demonstration. Messrs. Hobbies, Ltd., whose
works are at Dereham, produced a pair of 70-ft.

lattice wood masts, and erected a receiving station
with apparatus in a siunmer house. During the
afternoon parties of people were admitted to listen

to time signals, messages from ships, coded messages,
amateur transmissions and concerts.

The Greenwich Wireless Society.
Hon. Secretary. Mr. W. G. Kimber, 39, Bargery

Road. Catford, .S.E.O.

Owing to the kindness of Messrs Burndept, Ltd.,
the above Society will now hold the first meeting of
the session at " Eastnor House,'' Tranquil ^'ale,

Blackheath (Burndept Ltd.), on Saturday, October
7th, 1922 and not on Tuesday, October 3rd, as
stated in a previous issue of The Wireless World
and Radio Review.

All members and intending members are specially
asked to attend, as several matters of importance
are to be discussed.

Death of Mr. L. H. Walter.
.Mr. L. H. Walter, who died a few days ago,

was keenly interested in the scientific development
of wireless telegraphy. During the Great War he
translated a number of books dealing with the
subject for the Air Ministry. He was the editor
of Science Abstracts " for many years and
published a number of papers on electrical matters
in the proceedings of the Royal Society and other
joiirnals.

Mr. Walter, who was the younger son of the late
Mr. D. H. Walter, was educated in Hanover and
at Trinity College, Cambridge. He took honours
in the Natural Science Tripos, worked in the

laboratory of Sir Alfred Ewing, and was experi-
mental assistant to Sir Hiram Maxim. He was
a member of the staff of the Institution of Electrical
Engineers.

Use of Coils as H. F. Transformers.
A correspondent, Mr. A. S. D. Kennard, A.C.G.I.,

points out that he finds it very satisfactory to
use Biu-ndept or other similar type of coils as
H.F. transformers. He uses a two-coil holder
and the usual condenser. If a three-coil holder
is used, then the reaction coil may be coupled to
the H.F. coils, thus decreasing risk of radiation
and causing interference.

Weather Reports from Greenland.
Investigations are being made by Danish authori-

ties as the result of which it is hoped to establish

a wireless weather station in Greenland. In the
compiling of weather reports information from
Greenland is much desired, and if the new station

comes into being data of the highest value in

forecasting will be available.

Marconi Concession in Austria Ratified.
Tlie Reparations Commission having ratified the

Austrian Government's concession to ilarconi's

Wireless Telegraph Company, the final dociunents
relating to that concession have been sigiied and
are now in London.
By this concession the Marconi Company is

given the sole right to erect, and to work for 30
years, wireless stations for public traffic between
.Austria and all other countries.

Demonstration at Brighouse.
Menibers of the Brighouse Wireless Society gave

a demonstration at the exhibition of students' work
which was held at the Brighouse (Yorks) Technical

Schools.

Direction Finder Demonstrated.
Capt. H. de A. Donisthorpe, of the Marconi

International Marine Commimication Company,
conducted a private demons: ation of the direction

finder at the Central Station Hotel, Newcastle.
A number of shipowners and others present were

higlily interested.

The value of the marine direction finder as an
aid to navigation has been well proved, and that
value is now growing rapidly, especially since the

chief maritime countries have commenced erecting

special wireless " beacon " stations. These stations,

situated at selected points, operate their transmitting

gear diu'ing fog for the special purpose that ships

fitted with direction finders may be able to take
bearings on them.

Highgate Society Public Demonstration.

On Saturday, Oct. 7th, the Wireless Society, of

Highgate, will give a public demonstration. Boy
Scouts in uniform will be admitted free to hear

the Prince of Wales' broadcasted speech.

Dissolution of Partnership.
Mr. Jas. Griffin, of the Star Delta Wireless

Supply Company, points out that although he has
dissolved partnership with Mr. NichoU he is

carrying on business alone under the same name.
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The Wireless Society of
London.

The fiftieth Ordinary General Meeting was held
on Wednesday, September 27th, at 6 p.m., at the
Institution of Electrical Engineers, Victoria Em-
bankment, London.

After the minutes of the previous meeting had
been read and confirmed, the President expressed
regret that, owing to indisposition, Signore Marconi,
who had hoped to be present to address the meeting,
was unable to attend. The President then referred

to various matters of business which formed the
subject for subsequent discussion at the meeting.
The subjects dealt with included in particular
the question of broadcasting and the effect of

recent regulations of the Post Office Authorities
on the granting of amateur and experimental
licences. (For a full report of the discussion at
this meeting, see a subsequent issue of this journal.)

At the conclusion of the discussion the President
announced that the following had been duly
elected to membership of the Society :

—

Members : Albert G. Foster, Douglas Neill-

Keith, Eric E. Hart, Frank A. Greene, F. N. Nichols,
William Monro Smith, Horace Freeman, Herbert
W. Tomlinson, Philips Keston Turner, Arthur
C. Chatwin, Lawrence L. Sims, William H. Taylor,
Maurice C. J. Lloyd, Charles Cooper, Bernard J.

Axten, Robert J. Sawbridge, William J. Rickets,
Walter Mossop, Horace A. Thomas, Alexander C.

Dixon, Oscar F. Brown, Norman F. Edwards,
Cyril Midworth, N. Pensabene Perez.

Associate Members : John M. SkeUiorn, Herbert
Wright, Arthur J. Jacob, Stanley T. Taylor,
William B. Irvin, Viscomte J. de Sibour, Trevor
J. Pavey.

Foreign Member : J. Roussel.
The following Societies were accepted for affiliation :

Wembley Wireless Society.
nkley and District Wireless Society.

Middlesbrough and District Wireless Society.

Ilford and District Radio Society.

Shrewsbury and District Radio Society.
Ramsgate, Broadstairs and District Wireless

Society.

Redhill and Reigate Wireless Society.

Durham City and District Wireless Club.
Sraethwick Wireless Society.
Bishop's Stortford Wireless Society.
Radio Club de Brussels, Belgium.
Malta Radio Societj'.

The meeting adjourned at 7.35 p.m.

Calendar of Current Events
Friday, October 6th,
Belvedere and District Radio and Scientific

Society.
Lecture on " Construction of Society's Appara-
tus " (third lectiu'e of series), by Mr. S. Burman.

Saturday, October 7th.
Greenwich Wireless Society.

First meeting of session. At Eastner House,
Tranquil Vale, Blackheath.

Sunderland Wireless and Scientific Associa-
tion.

At 7.30 p.m. at Technical College. Annual
Meeting and Presidential Address.

Sunday, October 8th.
Daily Mail Concert from the Hague, PCGG,
8 to 9 p.m. B.S.T., on 1,085 metres.

Monday, October 9th.
Ilkley and District Wireless Society.
At 7.30 p.m. At Regent Caf6. General Meeting,
followed by lecture on " Capacity and Con-
densers," by Mr. E. Stanley Dobson.

Wireless Society of Hull.
Lectm-e on " Calculation of Inductances," by
Mr. Hy. Strong.

Borough of Tynemouth Y.M.C.A. Radio and
Scientific Society.

7.30 p.m.. Buzzer Practice. 8 p.m., lecture on
" Short Wave Receivers," by Mr. W. G. Dixon.

Ipswich and District Wireless Society.
At 8 p.m. At 55, Fonnereau Road. Lecture on
" Matter and Energy," by Mr. R. Stanley Lewis.

Tuesday, October 10th.
Transmission of telephony at 8 p.m. on 400
metres by 2 MT Writtle.

Wednesday, October 11th.
Redhill and District Y.M.C.A. Wireless

Society.
At 111, Station Road, Redhill. Lecture on
"Condensers," by Mr. Edwards.

Portsmouth and District Wireless Association.
Lecture on " Charging Accumulators by the
Noden Valve off A.C. Mains," by Mr. R. Cole.

Stockton and District Wireless Society.
At 7 p.m. General Meeting.

Thursday, October 12th.
Daily Mail Concert as above.

Radio Experimental Association.
(Nottingham and District.)

First Meeting in new headquarters.

Friday, October 13th.
West London Wireless and Experimentai.

Association.
At Stamford Brook Lodge, Ravencourt Park,
W.6. A popular lecture and demonstration of

latest apparatus made by Messrs. Burndept, Ltd.,

by Mr. A. O. Gibbons.

Belvedere and District Radio and Scientific
Society.

Lectures on " Crystal Circuits," by Mr. C. E.
Morrison, and " Telephones and Microphones,"
by Mr. S. G. Meadows.

Sunday, October 15th.
Daily Mail Concert as above.

Monday, October 16tb.
Finchley and District Wireless Society.

Social Evening.

Ipswich and District Wireless Society.
At 8 p.m.. At 55, Fonnereau Road. Lecture
on " Armstrong Circuit Experiences," by Mr.

. Dyer.

Tuesday, October 17th.
Telephony by 2 MT Writtle as above.

Thursday, October 19th.
Daily Mail Concert as above.
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Wireless Club Reports
XOTE.— Under this heading the Editor will be pleased to give publiaiiioii to reports of the meetings o/ Wireless
Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they
are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary.
The Editor will be pleased to consider for publication papers read before Societies. An
Asterisk denotes affiliation with the Wireless Society of London.

Leeds and District Amateur Wireless Society.*
Hon. Secretary, Mr. D. E. Pettigrew, 37, Mex-

borough Avenue, Chapeltown Road, Leeds.
The second annual general meeting was held on

September 22nd at 8 p.m., at the Leeds University.
Mr. A. M. Bage (Vice-President) was elected

chairman. The chairman called upon the Hon.
Secretary to read the Minutes of tlie first annual
meeting, which were accepted as correct. The
Hon. Secretary then presented the report of the
Committee, who had pleasure in recording a year
of ateadj- progress and success. An Exhibition
of Apparatus and Demonstration of Wireless
Telephony inaugurated the first complete session

of the Societ}'. Eigiiteen general meetings have
been held, twenty-one papers, etc., having been
read. Two informal meetings were also held.

Most of the meetings have been held at the Leeds
University. The thanks of the Committee are due
to Mr. H. F. Yardley, A.M.I.R.E., of the British
Wireless Supply Co., for having kindly placed
rooms at the Society's disposal on several occasions.

The Society was represented by letter at the Third
Annual Conference of Affiliated Wireless Societies.

The junior members of the Society were invited
to attend a course of lectures under the direction

of Mr. T. Brown Thomson of Messrs. Burndept, Ltd.
(then Burnliam & Co.). At the commencement
of the session the membership of the Society was
47 and is now 103. The report of the Hon.
Treasurer was then called for, and approved as
being satisfactory in all respects. The chairman
then announced the resignation of all officers, and
invited any of the members present to pass any
remarks on the administration of the Society
during the past session. Mr. D. E. Pettigrew paid
tribute to the help certain members had given
him in enabling the programme of the Society
to be carried out to the best degree. It was
resolved to present Mr. D. E. Pettigrew with a
pair of Brown's phones suitably inscribed as a
recognition of his work during the session.

The election of officers followed, Mr. A. M. Bage
being elected President ; Vice Presidents, Capt.
F. A. 'Wliitaker, R.E., Mr. G. P. Kendall, B.Sc. ;

Hon. Secretary, Mr .D.E. Pettigrew; Hon. Treastirer,

Mr. R. E. Timms ; Committee Members, Messrs.
Yardley, Croysdale, S. Kniveton, O'Donohoe,
Thomson, H. J. Wray and Marshall.

It was resolved that the annual subscription
and entrance fees be altered to 7s. 6d. and 4s.

respectively, for members over 1 8 years of age, and
5s. and 2s. 6d. respectively under 18 years of age.
Meetings will be held weekly, formal or general
meetings and informal or instructional meetings
to be held alternately on Fridays. It was resolved
to take steps to acquire transmitting and receiving
apparatus and a sub-committee was appointed to
work with the ordinary committee in dealing with
the question. Accommodation for the 1922-23

session has not been completely arranged, but it
is hoped to make a definite announcement almost
immediately. Certain rules were then altered,
following other business. After a hearty vote of
thanks had been accorded to the chairman tor his
excellent management of the meeting, the meeting
adjourned.

The Wireless Society of Hull and District.*
Hon. Secretary, Mr. H. Nightscales, 16, Portobello

Street, Hull.

On September Uth, before a fair attendance of
members, Mr. J. Nicholson gave a lecture on
"Aerials." In the first place, the lecturer laid
particular emphasis on the necessity of knowing
what one intended to do before commencing work.
He then proceeded by gradual steps to detail the
preparation of a mast and the fittings required.
In order to make the lecture more interesting,
he then gave a demonstration on making guys,
sphcing of same, etc. In concluding he showed
the gathering the method of erection and fixing
of the mast and aerials. The lecture was particu-
larly instructive to the new members, although
the older members no doubt gained some useful
hints. The lecturer knows his subject well, and
can express himself.

On the motion of Mr. C. B. Snowden, and seconded
by Major F. Holman, Mr. Nicholson was accorded
a hearty vote of thanks for his interesting lecture.

One new member was elected.

On Monday, October 9th, Mr. Hy. Strong is

due to give a paper on " Calculation of Inductances."
This is the second of a series of lectures arranged
specially for the benefit of the new members, and
a good attendance is looked for on this occasion.

Stoke-on-Trent Wireless and Experimental
Society*

Hon. Secretary, Mr. F. T. Jones, SBO, Cobridge
Road, Hanley.
At a meeting of this Society at the Y.M.C.A.,

Hanley, on Thursday, September 21st, there was
a much larger attendance than there has been
during the last few weeks.
The outside aerial has now been erected, and

requires a little timing up before the best results

can be achieved. The Society has not yet received

a reception licence from the Post Office, but there
is every indication of this being granted in the
near future. When this comes along, the practical

work of the Society will be able to progress

unimpeded.
Through the kindness of two of the members,

a blackboard and easel will be provided to facilitate

the giving of lectures.

Wireless and Experimental Association.*
Hon Secretarj-, Mr. Geo. Sutton, 18, Melford

Road, S.E. 22.

The Association meeting at the Central Hall,
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Peckham, on Wednesday, September 20th, was
verj' successful.

The members had been despondent over the
persistent rumours of the threats to their liberties.

They were now overjoyed to think that the situation
was so much improved.
They paid a special ti-ibute to their Secretary

for the prompt and able way in which he had
called public attention to the danger which had
threatened them.

Thej' were also rejoiced to hear that Sir Frederick
Hall, M.P., K.B.E., had acceded to their request
and had honoured them by becoming the Vice-
President of the Association.
Wolverhampton and District Wireless Society.*

Secretary. Mr. .J. A. H. Devey, 232, Great
Brickkiln Street, Wolverhampton.
A meeting of the above Society was held at

headquarters, 26, King Street, Wolverhampton,
on AN'ednesday, September 1 3th, when a very
interesting and instructive lecture was given by
Mr. H. Taylor (2KQ) on "Hints and Tips on
Receiving.

'

'

The lecture was chiefly for beginners, and com-
mencing with the correct method of using a single,

valve set, the lectui'er (by means of diagrams)
illustrated the importance of correct circuits.

Mr. Taylor laid great stress on the fact of having
a good and permanent grid leak of correct value,

and also the advantages of grid batteries and their

effect upon the circuit.

Many questions were addressed to the lecturer,

whose extensive experience proved exceedingly
beneficial and opportune to all present. One of the
chief items of discussion was the question of grid

batteries, and various opinions were expressed as
to their importance, permanency and correct

method of coupling.

The East London Radio Society.*
Hon. Secretary, Mr. L. E. Lubbock, King George's

Hall. East India Dock Road, Poplar.
On Tuesday, September 12th, 1922, the usual

meeting of the above Society was held at the
Lecture Hall. Woodstock Road, E.14.
The attendance was quite as good as usual and

after 2 MX (Writtle) had finished his excellent

transmission the menibers settled down to the first

of Ml-. J. Keen's series of lectures, " How the Valve
Works."

Mr. J. Keens is a lecturer of very considerable
ability and his extensive knowledge of all matters
wireless enables him to deal with his subjects in

a manner which is not too simple for those of experi-
ence and not too intricate for the beginner. He
traced the history of the valve from the initial

conception of the idea .and the original formation
of the electron theory. After dealing very fully

with the valve in all its aspects, Mr. J. Keens
invited questions. The keenness of the questioning
was ample proof of the attentiveness of the audience,
and of the interest created by the lecture. But all

questions, whether coming from senior or junior
members, were ably dealt with.

Votes of thanks to both chairman and lecturer

were carried and the meeting closed at 10.15 p.m.
On Friday, September 18th, 1922, the Society's

buzzer class was well attended. Listening-in did
not commence until 9.15 p.m. and after various
interesting experiments the meeting closed at

10.20 p.m.

Mr. J. Keens also lectured on Tuesday, September
22nd, on the '" Application of Valves to Receiving
Circuits." All who are interested are heartily
invited to attend any future lecture held under
the auspices of this Society.

Southwark Wireless Telephony Association,
Hon. .Secretary. Mr. W. Helps, Headquarters,

King's Hall. London Road. S.E.I.
This Association held its second meeting of the

month on Sunday, September 17th. The crystal

set competition was carried out. and the judges.
Me.ssrs. A. O. Gibbons, A.M.I.E.E.. and Winston,
awarded the gold and silver medal, presented by
W. F. Hurndall. Esq., after keen competition,
to Mr. Fitcher, he having secured the highest
number of points. The Secretary announced that
the future programme was full of very good things.

For the next meeting. Mr. A. O. Gibbons, had
promised to give an '" Elementary Lecture
on Wireless," with lantern slide illustrations.

Also that entrance fee would be Is. fid. in future,

and subscriptions Is. per month instead of (id.

\'isitors would be admitted to lectures on the pay-
ment of (id. A vote of thanks to the judges
concluded the business.

Beckenham and District Radio Society.

Hon. Secretary. Mr. .J. F. Butterfield, 10. The
Close, Elmers End. Beckenham.
On Thursday. September 14th, the general meet-

ing of the Beckenham and District Radio Society
was held for the purpose of confirming proposed
rules.

Every encouragement is given to novice menibers,
the general programme being that each week a
certain part of a crystal set is thoroughly explained
with a view to instructing those anxious to make
their own sets.

Up to the present the progress of the Society
has surprised its founders. A few weeks ago
eight persons met to formally found the Society ;

since then new members have joined each week.
There are now 40 members, including juniors.

A number already possess receiving sets, and it is

interesting to record that one junior member won
the first prize in Selfridge's home-made set com-
petition. He constructed a first-class crystal set,

on which Writtle can be heard.
On Thursday, September 21st, the study of

component parts of apparatus was continued, the
condenser being chosen for the subject at this

meeting, the Vice-President being in the chair.

The Hon. Secretary continued his lecture and
ably explained the construction, approximate cost

and use of the condenser. A number of questions
were asked and answered.

It was deciiled to have a question box to enable
members to jiut in written enquiries, which would
be replied to on the following Thursday immediately
preceding the chief item of the agenda.
On September 28th, a variable condenser was

assembled from the parts by way of practical

instruction, and this condenser is being used on
a receiving set, which is being made up for the
Society. It is |)roposed to obtain a loud speaker.

Enquiries will be welcomed by the Hon. Secretary,

and prospective members are asked to attend
the weekly meetings held at 114. High Street,

Beckenham. each Thursday at 8.15 p.m.
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Barnes, Mortlake and Richmond Wireless
Society.

(Temporary name.)
Hon. Secretary, Mr. E. A. Rogers, 17, Leinster

Avenue, East Sheen.
An inaugural meeting of the above Society

took place at East Sheen, and over 40 people
attended.
Mr. F. Hope-Jones, M.I.E.E. (Chairman of the

Wireless Society of London), kindly consented to

take the chair, and in his opening speech gave
some very good reasons why we should form such
a Society.

Mr. Rogers explained what had been done
so far, and apologised that Mr. Blake was un-
avoidably absent, and read his letter to the meeting.

It was decided that the name of the Society
should be postponed until the next meeting for

further discussion.

The following gentlemen were duly elected by
the meeting for the coming year, which it was
decided should start on October 1st :

—

President, Mr. G. G. Blake, M.I.E.E., 10, Onslow
Road, Richmond; Hon. Secretary, Mr. E. A. Rogers,
17, Leinster Avenue, East Sheen ; Hon. Treasurer,
Mr. K. L. Davy, 11, Sheen Gate Gardens, East
Sheen.
The following were elected to the Conmaittee :

—

Messrs. Swain, Lloyd, Driver, Appleton-Smith,
Poole and Wootton. They were empowered to

draw up the rules for coniirmation at the next
meeting.
The subscription was fixed by the meeting at

10s. 6d. per annum, payable in advance.
Over 30 visitors signed the membership form

before leaving, and many more promised to send
theirs along.

Many gentlemen with aerials known to the
Society were not at the meeting, and it is hoped
that they wiU turn up at subsequent meetings.

Several ladies were present, and the members
hope to see many more.

Mr. Hope-Jones, on behalf of the meeting,
thanked Mr. and Mrs. Dai-y for allowing the use
of their room, and a hearty vote of thanks to Mr.
Hope-Jones for taking the chair and being the first

hon. member, terminated a most successful
evening.

Full particulars of the Society will be gladly
sent by the Hon. Secretary from the above address.

Swinton and District Amateur Radio Society.
Hon. Secretary, Mr. Geo. T. Bultitude, The

Slade, Swinton.
At the weekly meeting of the above Society

Mr. F. Finn, of Swinton, gave a lecture on " A
Three-Valve Panel and its Circuit." Mr. Finn
illustrated by the blackboard each valve and its

connections, and then reviewed the whole circuit

in detail. Later Mr. Finn gave " Points on Aerial
Erection," which proved verj' instructive. Mr.
Finn was thanked for his address.
The Society passed a resolution " That the mem-

bership be open to either sex," and new members
will be welcomed every Thursday.

The Fulham and Putney Radio Society.
Hon. Secretarj', Mr. J. Wright Dewhurst, 52,

North End Road, West Kensington, London, W.14.
The above Society held a meeting on Friday,

September 22nd, which was well attended and
several new members were made.

After the buzzer class a large variety of apparatus
and coniponents were shown by the members
and a variety of interesting discussions took place
regarding the various parts.

Mr. Calver presented the Society with a large
number of basket coils, a large tuner coil, and also
a basket-coil winding former. Mr. Hart Smith
presented a book for the library and also a number
of Morse code instruction leaflets.

Mr. S. W. Slartin presented a piece of apparatus
which, after alteration, will make an efficient

practice key.
A vote of thanks was accorded to the above

members, and the meeting closed at 10 o'clock,

leaWng some of the members listening in on Mr.
E. V. Barker's multiple valve set.

Otley and District Wireless Society.
Hon. Secretary, Mr. N. Weston, Student I^E.E.,

24, Guycroft, Otley.

A lecture was given by the Hon. Secretary on
" Secondary Cells," describing their construction,
care and maintenance, at the meeting on September
22nd. Fause and Plante cells were dealt with,
and characteristic curves showing voltage, specific

gravity and discharge during charge were drawn
on the blackboard of main types of prominent
makers' cells. Mr. H. Johnson exhibited a novel
tliree-valve set with combined Ctystal, incorporating
" Dewar " switches, so that Mark III tuning
coils, and duolateral coils could be used for short
and long wave tuning ; also one, two or all valves
could be switched in circuit, or crystal only used.

The set reflected great credit on the maker, and good
results were obtained. A further set of lectures

will be given on elementary wireless telegraphy,
and it is hoped tliat rapid progress will be made
in order to pave the way for more advanced lectures.

A foxirth lady member was enrolled. Until
further notice meetings will be held every Tuesday
at 7.30 p.m. for Morse practice, and general
meetings, and lectures every Friday, at 8 p.m.

Southport Wireless Society.
Hon. Secretary and Treasurer, Mr. R. W. Brown,

71, Norwood Crescent, Southport.
A series of very interesting lectures have been

held during September by the above Society at

their headquarters. Queen's Hotel, Promenade,
Southport.
On Monday the 11th, Captain F. C. Poulton,

O.B.E., gave a lecture on '"Electrical Measm-ing
Instruments," describing in detail the construction

and working of voltmeters and amperemeters.
The lecture was very instructive to all present,

and was highly appreciated.
On Monday the 18th, a lecture was given by

Mr. E. Lomas on "Automatic Telephones." This
lecture was also very much enjoyed by all the mem-
bers present.

On Monday the 25th, Mr. E. R. W. Field

explained and demonstrated a new " Rejector

Circuit " set.

The lectiu-es in question have all brought fuU
attendances, and a further series are in contempla-
tion. Amateurs interested in the above Society

can obtain full particulars upon application to

the Hon. Secretary.

Streatham Radio Society.
Hon. Secretary, Mr. S. C. Newton, " Compton,"

Pendennis Road, Streatham, S.W.
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A meeting of the above Society was held on
Wednesday evening, September 1 3th, at the head-
quarters, 35, Streatham Hill, S.W. Mr. Bevan
Swift as Chairman presided.

This is the sixth general meeting since the forma-

tion of the Society, and it was attended by the

miajority of the members and several visitors.

The Treasurer arranged for a photograph to be

taken of the members, and several new members
were proposed and seconded.

A demonstration was given by Mr. Smith, who
used a foar-valve set, very kindly lent for the occa-

sion by Mr. Travers, of the Radio Appliances, Ltd.,

Streatham.
Sir William Lane Mitchell, President of the

Society, whom it was hoped would have been able

to turn up, sent a letter to the Secretary, expressing

his regret at his non-attendance, and wishing the

Society every success. The Treasurer reported

on the satisfactory state of the funds of the

Society, and the .Secretary stated that negotiations

were now taking place for atfiUation to the Wireless

Society of London. He also reported that applica-

tion had been made to the Postmaster-General for

a receiving licence. Several members promised
to read papers, and a committee meeting was
arranged to discuss and arrange a programme

_ for the winter session. The meeting closed at

10 p.m.. with the usual vote of thanks to those

responsible for the demonstration.
The membership of this Society is growing

rapidly ; it is now nearly 40, and a very interesting

programme is being arranged, so that members
may receive instructions, advice, and spend an
enjoyable evening together.

The Secretary will be pleased to receive applica-

tions from wireless enthusiasts resident in the

district.

Ilford and District Radio Society.

Hon. Secretary, Mr. A. E. Gregory, 77, Khedive
Road, Forest Gate, E.7.

On Thursday, September 14th, at an informal

meeting, the Society again had the pleasure of a

lecture dehvered by Mr. Gregory, the Secretary.

The subject, " The Elementary Principles of the

Valve," is generally admitted to be a difficult

one to speak on, but this was not the case with
Mr. Gregory.
The lecturer began with the electron theory,

and gradually advanced to the two and three-

electrode valves. The working of the two-electrode

valve was fully explained, showing how the valve

acted as a relay. It was then shown how, by the

insertion of the third electrode, the grid, the flow

of electrons between filament and plate could be
controlled. The practical method of plotting the
" curve " of a valve was explained with the aid

of diagrams and an imaginary curve was plotted.

From this curve the correct point on which to

work was explained.
As usual, at the end of the lecture questions

were invited, but none were forthcoming, probably-

owing to the excellent and lucid way the lecture

was given.

This was undoubtedly the best lecture the Society
has had, and Mr. Gregory is to be heartily con-
gratulated on the results of his efforts.

Owing to the fact that it was an " informal
"

meeting, the attendance was not as good as one

might desire. Mr. Gregory has kindly consented
to deliver the lecture again at a " formal "' meeting
in the near future.

The meeting closed with a vote of thanks to
the lecturer.

Membership is increasing. Applications should
be addressed to the Secretary.

Rhyl and District Amateur Wireless Society.

Hon. Secretary, Mr. C. Mitchell, 24. East Parade.
A demonstration was given on Wednesday last

on a two-valve receiving set. The Society's new
headquarters, Arcville College, Russell Road,
proved an excellent place for reception of wireless

messages. Of great interest to the members was
the instruction as to how to put a small receiving
set together for practical use. Each jjart was
shown in detail and advice given on every point
possible.

On Wednesday, September 27th, a lecture was
given by Mr. D. T. Jones on " Accumulators."

Stockton and District Amateur Wireless
Society.

Hon. Secretary, Mr. William F. Wood, 4, Birkley
Square, Norton, Stockton-on-Tees.
The monthly meeting of this Society was held

on Thursday, September 14th, 1922, in the Concert
Hall of the Malleable Workmen's Institute, Norton-
on-Tees.
The chair was taken by the Vice-President,

Mr. S. G. Marston.
At the conclusion of the business a lecture

entitled " The Romance of Wireless " was given

by Mr. Norman Whiteley, of the Bradford Wireless

Society, and profusely illustrated with slides

specially prepared by the lecturer.

The progress of this particular branch of elec-

trical science was aptly illustrated and explained,

and a large and appreciative audience spent
a most interesting and enjoyable evening.
At the conclusion of the meeting hearty votes

of thanks were accorded to the lecturer and
lanternist.

The next general meeting is fixed for October
nth.
Arrangements are in hand for holding classes

during the winter season, commencing in October.

Fulham and Chelsea Amateur Radio and
Social Society.

Hon. Secretary, Mr. R. S. V. Wood, 48, Hamble
Street, Fulham, S.W.6.
The above Society have obtained permission

to hold their headquarters at the Chelsea Polytech-

nic. Manresa Road, Chelsea, where all meetings
will now be held every Tuesday evening from
8 to 10 p.m.

Mount Pleasant Radio Society.

Hon. Secretary, Mr. W. R. Fleming, 156, Upton
Park Road, Forest Gate, E.7.

The inaugural meeting of the above Society

was held on Friday, September 22nd, when rules

were formed and officers elected.

For the present it was agreed to limit the

membership to civil servants.

A hearty invitation is given to all civil servants

to join the" Society and the Secretary will be pleased

to forward particulars.
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Questions and Answers
NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice

and information on matters pertainiyig to both the technical and non -technical sides of wireless irnrk. Readers

should comply with the following rules :—(1) Each question shoxdd be numbered and written on a separate sheet

on one side of the paper, and addressed " Questions and Anmvers," Editor, The WiREtESS Wokld and Radio
Revtew, 12/13, Henrietta Street, London, W.C.2. Queries should be clear ayid concise. (2) Before sending in

their questions readers are advised to search recent nuynbers to see whether the same queries have not been dealt

with before. (3) Each communica-tion sent in to be accompanied by the " Questions and 4^nswers " coupon

to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
ruime and address of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries mil be answered under the initials

and town of the correspondeni, or, if so desired, under a " noni de plume." (5) In view of the fact that a large

proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised

before making use of them, to satisfy themselves that they would not be infringing patents. (6) Where a reply

through the post is required, every question sent in must be accompanied by a postal order for the amount of

\s., or Zs. 6d. for a maximum of four questions. (7) Four questions is the maximum which may be sent in at

one time.

In view of the serious interference which an
oscillating receiver can cause to other receivers in

its neighbotirhood, it is understood that for broad-

cast waveletigths, certainly, and possibly for all

wavelengths, the Postmaster-General will in future

allow no type of circuit which is capable of oscillating

and so energising the aerial.

The necessary consequence of this restriction is

that if reaction of the type commonly used in the

past is still employed, it must be in such a way that

the oscillation point cannot be reached over the

wavelength range of the receiver, however tightly the

reaction coil is coupled, and with whatever values

offilament voltage or plate voltage the set is worked.

In order to comply with this requiremenent, it is

essential that the reaction coil shotild be sufficiently

loosely coupled to the aerial indtictances as not to

set up oscillations, or alternatively the reaction might
be arranged between the grid and plate circuits of a
high frequency amplifier as shown on p. 715 of the

issue of September 2nd, and p. 867 September 30th,

1922.

We strongly urge readers who are making or using
sets of the usual reacting type to either reduce

the amount of reaction which they can employ to

such an extent that they are perfectly satisfied that the

set can never oscillate, or to cut out their reaction

entirely.

" J.W.G." (Streatham) submits a blueprint

showing the constriuition and connections of a detector

panel, which is provided with terminals for aerial

and reaction circuits, and asks for method of con-
necting up two slide inductances to this apparatus.
Wired as shown, it is not possible to make viae

of a two-alide inductance with this panel, excepting
of course, by vising the valve as a detector only,
and not producing reaction eSects. To do this,

connect the aerial to one end of the inductance
coil and one slider to earth. Short circuit the
terminals marked " reaction " and connect the one
marked " G " to the aerial, and that marked " F "

to the other slider. What you really require is a
loose-coupled inductance. Your pemel should be
arranged as shown in the diagram on page 456 of

July 8th issue, excepting that the variable condenser
may be connected across the grid leak for use as a
variable grid condenser. You might read the
article referred to and follow up the constructional
details given in that and subsequent issues.

" K. A. T." (Broadstairs).—Your questions

do not tell us what single unit set you are referring

to. However, the diagram (Fig. 1 ) will show you
a typical set for the results described. A set as

shown in this diagram may be used independently
of any other apparatus. Two or more of these

units may be coupled together in various ways,
and it is, of course, possible to use coupled circuits

and valves without using units of this type.

TELEPHONrS
OB COUPUNS
TRANSTORMEi?

^I>l
-.|.|J

Fig. 1.

" H.W.C." (N.15) is unable to erect an aerial

of greater length than 30 ft., and asks wheth'r we
would recommend under the circumstances the use

of a three-wire aerial.

Yes, but endeavour to space your wires as

far apart as possible, say at least 5 ft., whilst at the

same time the spreaders must not be too heavy
or the increased sagging may counteract any
advantage you may gain by putting up the extra
wire. The three-wire aerial wiU have increased

capacity, and consequently when tuning with a
variable condenser the adjustments will be less

critical, as the proportion of variation in capacity
will be less.
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" ENGINEER BEGINNER " (London) umhes
to receive Dutch concerts and other telephony on a
frame, and asks

( 1 ) Winding for suitable frame to

be used with the ttvo or three-valve set. (2) // the

circuit shown on page 554, July 29th issue, would be

suitable.

(1) It is difficult to receive PGGG in London
with a three-valve set and frame aerial. At least

six will be required, the circuit being on the lines of

Fig. 2, of the issue referred to. For PCGG
the aerial might have sides of 5', with
about 10 turns, spaced J" apart. More turns might
be added if desired for FL and similar stations.

ary should be taken to H.T. plus and L.T. minus.
(3) We do not recommend the use of the ordinary
pattern telephone jack on the high frequency side

of the amplifier. There is, however, a special

variety of break-jack on the market which can be
adopted without fear of detrimental effects. We
do not understand why your reaction coil has to

be reversed when altering the number of L.F.
volts in circuit, as no change is made in the detector
valve plate circuit however many valves are
switched in or out. We can quite understand,
however, that a reversal may be necessary when
switching from one to two H.F. valves, and this is

Fifi. 2.

" T.K." (Runcorn) has constructed a 5-valve
amplifier as shown on page 117 of " Wireless Tele-
yraphy and Telephony." by E. Bedpath, and is not
obtaining satisfactory results, and a^ks (1) The
directions nf vindings for the transformers. (2) Suit-
able ir: ml mils for H.F. transformers. (3) Suitability

of tell pill, )it: jacks and cords for receiving circuits,

and (4) Whether the set is suitable for the reception

of telephony with a loud speaker.

(1) H.T. plus is taken to LP., plate to O.P..
grid to I.S., L.T. minus to O.S. (2) You will
have to determine the exact winclings of the
transformers by experiment, but as a guide you
must bear in mind that two single layers of 300
turns each on a 2|" ebonite former, insulated from
one another by a single layer of empire cloth, will

produce a transformer suitable for operations on
wavelengths from 500/750 metres. If you adopt
the type of transformer of which the windings are
placed in a groove, we can, working on this basis,
roughly calculate the number of turns required,
bearing in mind that the concentration of the turns
into a smaller space will increase the value of
inductance. When winding in a groove, make
both windings in the same direction, taking the
leads which come out between the two windings to
plate and grid, and the leads that pass from the
inside of the primary and the outside of the second-

due to a reversal in the connections of one of the
H.F. transformers. You must test j-our trans-
formers out separately, and obtain identical results
from each. When using two stages of H.F. ampli-
fication, the two intervalve transformers must be
of identical value, otherwise one will filter out
wa\'elength for which the other is arranged to give
good amplification. (4) Yes, on a good aerial.

" RADIO " (Norway) asks questions about the

Armstrong super-regeiierative circuit.

( 1 ) This circuit is not suitable to cover a range
of 120/10,000 metres. It is probably intended as
a short wave circuit. In any case wavelengths of
the oscillating circuits must be several times the
wavelengths of the tuning circuits. We do not
advise this circuit for reception much above 1,000
metres. (2) Pancakes to tune to 10,000 metres
become very unwieldy in size. For this purpose
we should recommend small pancakes placed side

by side with ebonite spacing washers between
them about \" thick. We should suggest about
10 pancakes with 80 turns on each, and a mean
diameter of 3' as suitable.

"A.G.C." (London) a^ks (1) To what wave-
length a coil 11" >. 6" tcound with No. 2G will tune
a 1 00 ft. aerial, 6 ft. high. { 2 ) Whetlier a potentio-
meter is needed with ziru^ite-bornite crystal.

(1) Approximately 2,500 metres. (2) No.
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"A.F." (Wimbledon Park) asks (1) Wkelher
it is possible to operate it reUiy for his present set

villi, say, the iidJition of one or two note mugnifying
i-'ilves. (2) What type of relay we icould recommend
him to use, and (3) a suitable rirciiit.

Yes, tliis can be clone, and depends entirely

upon the efficiency of tlie relay adoptetl. You
should connect in circ\iit between the secondary
of the last low frequency amplifier and the relay

a^ perikon crystal. (2) The relay to which you
refer can be thoroughly rccoininentled, or alterna-

tively, you might try the large jiattern Siemens
type relay, which you can obtain from many dealers

in e.\-Government apparatus. (3) The whole
matter of recording has been dealt with very
fully by the Wireless Society of London, and a
copy of their discussion on the subject, together
with many useful and well-tried circuits, can be
obtained on application to the Secretary.

"E.H.B." (Somerset) submits a lirctnl dia-

gram and asks for criticism.

For the reception of telephony, particularly

on short wa\'elengths, you are recommended to

tune your aerial and reaction coils with air dielec-

tric variable condensers. The grid condenser
should be bridged with a leak of about 2 megohms

;

otherwise your circuit is quite correct. As yoiu'

present coil seeius to time to rather long wavelengths,
you might try making up two coils as shown on
page 328 of the June 10th issue, connecting one in

the aerial circuit and the other in the reaction
circuit, and laying them over one another to

produce the necessary coupling.

"E.B." (South Croydon) asks (1) Wkelher
capacity reaction is as efficient as magnetic reaction

in the circuits usually adopted by amateurs, and
(2) Whether the use of a loose coupled aerial circuit

is recommended in the construction of receiver on the

lines described on page 37, April Sth ijisue, and
'rhether reaction effects will be obtained, seeing that

the grid is giving a positive potential.

( 1 ) Tuned magnetic reaction is to be preferred
to the capacity arrangement, as it is easier to

manipulate, and produces constant effect on all

wavelengtlis, whilst the efficiency of capacity
reaction varies with wavelength and degree of

amplification. It is not advised for use with very
short wavelengths. (2) In the particular circuit

to which you refer, you will fintl it an advantage
to work with three coils—that is, a loose-coupled

aerial circuit, closed circuit with tuning condenser.
and tuned plate circuit. The positive potential

which is applied to the grid of the oscillator and
detector valves should be adopted with this circuit,

but in the usual reaction circuit it is now becoming
common practice to connect the filament resistance

in the negative lead, joining the lead which gives the

i'rid its potential, to the negative leg of the filament.

"RUPERT" (Tottenham). (1) Circuit as

shown is quite O.K.. except that a parallel condenser
is not needed at l.UOO metres. A one-valve set with
slab coils will not give satisfactory results on PCGG
in London. (2) The only way to appreciably
improve this set is to add further valves. (3) The
loud speaker suggested will not give much results

from a single valve set, except possibly from 2 LO.
It should be used with a L.F. amplifier and with
an onlinary telephone transformer. (4) There ar-e

many ways of adding a second valve. See Fig. 5,
page 437, .Tuly 1st is.sue.

"W.H.G." (London).—The usual method of

using a three coil tuner is as shown in, say. Fig. 2,

page 705, August 2(ith issue, although this method
is not likely to be allowed very much longer.

Particulars regarding types of transformers, etc.,

%vill be fovuid in these columns in various recent
issues. We regret that we have not sufficient space
to collect these here into one reply. You can also

find many constructional tletails in articles on
special sets, as, for instance, the four-valve station
described in the July l.'ith and following issues.

See also Fig. 3. below.

V

o oo o
{-*o o
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Fig. 3.

"C.B." (Ealing) asks (I) // a circuit will be
suitable for reception of telephony. (2) Maximum,
wavelength to be obtained with a coil 4J" x lOJ" of
Xo. 24 enamelled wire. (3) If a reaction coil^i.^-

necessary for the reception of telephony.

(1) Yes, except that parallel A.T.C. is not
necessary for short wavelengths, and for such
wavelengths grid condenser should be about 00003
rafds. (2) Without a parallel A.T.C. this coil

would time to about 2.2W) metres. This might
perhaps be brought up to 3..500 metres with parallel
condenser without serious inefficiency. (3) Xo.
although additional liuige can be obtained by it.st

use.

" GRANDSIRE " (Ilkley).—For 20,000 metres
your coils should have up to 1,200 turns. (2) Yes,
but probably not \-ery sensitive.

" ELECTRON " Whitby Bay) asks (I ) // we
consider a certain circuit good for telephony. (2) If
it will be infringing any patent. (3) // the circuit

will pass P.M.G. for licence. (4) WImt is the best

transformer arrangement in the H.F. circuit to cover

300 20,000 metres.

(1) Quite good. We presume, however, the last

intervalve transftirmer. as well as the telephone
transformer, is intended to be iron cored. If so,

the primary of the former should have a condenser
across it. (2) Yes, particularly in regard to
reaction and the grid condenser anfl leak. (3) .Almost

certainly not. (4) We should recommend inter

changeable plug-in transformers, of which abouf.

fi\-e would be required with variabN* condenser
across one winding of rnich.
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' J.L.S." (St. Annes) asks (1 ) // any improve-
ments citn be made in a circuit stibmilted. (2 ) Reasons

,
for variable resuUs with this set. (3) For a better

circuit. (4) For a diagram shmoing hmv to add
two valves H.F. to this set.

( 1 ) Tlie circuit shown is of quite good type.
You might add a switch to enable you to connect
in series the A.T.C. for short wa\-elengths. It is

luilikely that reaction of this type will be allowed in

the future. (2) As you do not give us any clue to

the nature of the variations we cannot lielp j-ou

much. Yoiu- aerial insulation may be defective,

or the earth variable and poor. Carefully built up,

your circuit should give as good results as most
others given in these cokunns. (4) Set might
become approximately that as shown in Fig. 4,

page 706, August 2Gth issue.

combination of H.F. and L.F. amplification for

embodying in a five -valve set, for use under unfavour-

able conditions.

(1) If great range is required, it is advisable to

make use of at least one high frequency' amplifier,

for although lo%v frequency amplification gives

greater signal strength, it will at times not bring

in signals which a liigh frequency amplifier would
render audible, though perhaps of poor strength.

A combination of H.F. and L.F. is recommended,
and in order to prevent re-radiation, reaction can
be arranged between the plate circuit of the second
valve and the high frequency intervalve transformer,

as shown in the circuit on page 615 of August 12th

issue. (2) The two-wire aerial would be satis-

factory, but if you can conveniently arrange the

four wires without undue sagging due to the wide

Fig. i.

" TUNER " (Bembridge); asks (1) Suitable

dimensimis for A.T.I, to tune 200/30,000 metres.

(2) Suitable tappings for this inductance. (3) What
capacity to use with it. (4) Formula for calculating

the wavelength of a tuner.

(1) and (2) About the only satisfactorj' way to

cover such a range is to use a set of interchangeable
honeycomb coils as listed by many of oiu' adver-

tisers. (3) 00005 mfd. for short wavelengtlis and
up to 0-001 5 mfds. for long. (4)

\ = 1885 \ TC
metres mbys. mfds.

"H.S." (Macclesfield) asks (1) For a hose
coupler to tune from 200 to 1,100 meters. (2) Which
of three arrangements of A.T.I, and A.T.C. is the

nwst efficient. (3) Whether a certain set is as

efficient as a certain type of instrument.
,'!) 6" X"4" of No. 22," secondary 5" X 3" of

No. 26. (2) The arrangement of your Fig. 3 is

the best for these wavelengtlis. (3) Tlie circuit

referred to is of the type suggested as an alternative.

"W.T.R." (Cheltenham) asks (1) Which is

to be 7>re/erred--OJie detector followed by two note

magnifiers, or one high frequency amplifier, detector

and low frequency amplifier. (2) Whether a four-
wire aerial would give better results than a two-wire

as he is limited as to length. (3) Whether 25 ft. of
earth lead is too much, and (4) For the most serviceable

and heavy spreaders, it would give you better results.

You should, if possible, erect a small mast on the
roof top to get the aerial higher than the house.
Read the article on " Aerial Construction " on
page 259 of May 27th issue. (3) Y'our earth lead
is rather long, and may have detrimental effects

when receiving on short wavelengths. If it is

possible to well insulate it to the point of earthing,
it may be an advantage. (4) For demonstration
purposes you will need to use at least three L.F.
valves and a recei%'er ; making use of one H.F.,
one detector and three L.F., should give the results

you require, though always endeavour to erect
the usual suspended wire aerial for reception instead
of a frame,

"C.V.T." (Headcorn) asks for the correct

method of operating his receiving set.

As you do not say the exact tj^je of receiver
which you have purchased, we regret we cannot
give you expUeit details for manipulation. There
is no book that would give you in brief the exact
method for operating the outfit. We would recom-
mend you to obtain a knowledge of the theory
of w.reless telegraphy by reading " The Elementary
Principles of Wireless Telegraphy," by R. D.
Bangay, followed by the " Oscillation Valve,"
by H. E. Penrose (Wireless Press, Ltd.). Why
not write to the manufacturers of your apparatus
and ask them for the information you require.
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" PATIENCE " (Redhill) (1) Submits a circuit

of a tbree-viih'e reccircr, and asks for criticism,

(2) Mill/ it is difficult to eliminate carrier wave in
telephony, and whetlier we recommend the enclosing

of the high frequency transformer in an iron box.

(3) Whether his apparatus is liable to re-radiate,

atid (4) Whether we consider it suitable for operating
a loud speaker on signals from PCGG, FL, 2 MT,
etc.

(1) Your aerial switching arrangement is not
quite correct. You should arrange to connect
the aerial tuning condenser in series or parallel

with the aerial inductance only, whilst the closed
circuit should have its own tuning condenser.
The primary of the first low frequency transfonner
should be bridged with a condenser of capacity
of 0001 mfds. The condenser across the 4,000
ohm telephones is unnecessary. They should
merely be connected in series with tlie primary
of the last transformer, and arranged with a switch
for disconnecting or short-circuiting when not in

use. You will probably find it better to connect
your low resistance telephones in series. The
detector valve should be one specially selected to
give good rectification, such as " Q " or " R.4b."
We do not think you will find it necessary to arrange
such a variety of tappings on your high tension
battery, but on the other liand, the H.T. leads
from each valve should be brought along separately
to the battery and plugged in to suit the particular
requirements of the variety of valve. (2) This
depends upon the extent of modulation. Well
modulated telephony produces considerably damped
signals, and although much easier to receive
free from howling noises, the damping, by broaden-
ing the band of wavelengths, somewhat decrea.ses

the transmitting range. \'ery critical adjustment
of the reaction circuit is essential to eliminate
the trouble, which is due more to the design of

the apparatus at the transmitter than at the re-

ceiver. (3) Yes. To reduce re-radiation you might
arrange to couple a reaction coil to the intervalve
high frequency transformer, or at least to an
inductance placed in series with the secondary.
(4) For operating a loud speaker, you should add
two note magnifying valves, and even then it is

doubtful if you will get satisfactory results,

stationed so far away and using such limited
power.

"R.C.B." (Glasgow) submits a circuit and
asks for criticism.

The circuit is quite in order and should give good
results, but we would recommend you to tune
the primary of the intervalve oscillation transformer
with a small variable condenser having a maximum
capacity of about 00001. The second valve
should be arranged as a detector with grid condenser
and leak, and be of a type to give good rectification,

and you might substitute for the resistance capacity
arrangement a low frequency intervalve transformer.
This will give you considerably greater signal
strength. The reaction coil should be connected
in the plate circuit of the second valve. Your
circuit exactly as submitted should give satisfactory
results, but where amplification is desired, at least

one stage low frequency should be made use of.

We are unacquainted with the merits of the par-
ticular type of valve to which you refer, as you do
not state the type number, and there are several
varieties of German valve available.

"W.H.S.W." (Cookham) is constructing the
tuner panel described on page 471 of July I5th issue,

and asks ( I ) Whether it is necessary to construct
the special high frequency detector set described by
the author of that article, or whether he might use
it in connection with the pa)iel described on page 455,
July Sth. (2) Whether he could add a particular
five-valve outfit to this set, and (3) Whether we reconi-

meiul as an alternative arrangement the set described
on page .554. .July 29th.

(1), (2) and (3) For a start we would strongly
recommend you to make up the tuning panel for
these three coils to the description to which yo\i

refer, and use this in conjunction with the single
valve panel. This will bring in signals and will

indicate to you the lines upon which progress
should be made to produce greater amplification.
The five-valve set is quite a good outfit, but in

actual construction it is somewhat complicated
particularly with regard to wiring up the various
jacks, and if not very carefully arranged would
give rise to a good deal of howling. The complete
outfit as described by the author of the tuner can
be recommended for general use. When you have
got your single valve set working, you might ad<l

one note magnifier, and then later one high frequency
valve to any design you may prefer, and advice
on the construction of the various components
will be given as time goes on, under the heading
of "Experimental Station Design." If you are
desirous of rendering telephony audible from a
loud speaker, you will need at least a five-valve
set, consisting of three valves as arranged for use
in conjunction with the timing unit, followed by
two low frequency magnifiers.

" F. T. S." (Bromley) points out a slip in a
reply to " Radio 3 IJC," on page C03, in August 5th

issue, in the lust line of which a statement appears
that—

1,116

48
= 23.

He suggests that tliis might lead to a serious iticon-

venience to amateurs possessing little electrical

knowledge.
We much regret the error, which is obviously a

compositor's slip. This should read

—

111-6
« = ^8- = 2-3-

We think that any amateur would realise the
nature of the error at a glance, and not be seriously

worried by it. He also asks whether certain

windings would be suitable for intervalve trans-

formers. The windings suggested would not be
efficient owing to their low impedance. We should
much prefer windings of I oz. and 3 ozs. of No. 44
DWS. The core suggested would be satisfactory,

and if the wires are long enough they may be
twisted round outside the windings so as to give an
almost closed iron circuit.

" L. P. E." (Sutton) asks (I) Whether the

switching arrangements of a three-valve set are correct

to enable any combination of the valves to be used.

Yes, except that provision should be made for

switching off the filament from the first valve when
it is not in use. If this precaution is omitted there

will be a considerable leakage of potential through
the grid and filament of the first valve.
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"T.A.J." (Chingford) asks how to connect up
aZ three-coil holder and coils as a single valve set.

Coils may be connected up as in Fig. 1 , page 465,

July 8th issue, in which the middle coil of the

diagram is the fixed coil of the tuner. Two variable

condensers are necessary, used as shown in the

diagram.

Fig. 5.

" WINDY " (Maida Hill) asks (I) If an aerial

Jor crystal reception erected parallel to, but 6' below

his aerial, is likely to give trouble or to be an advantage

to both. (2) What H.T. voltage is required for

"Ora" valves. (3) The relative merits of "Ora"
and " R " type valves.

(1) There is not likely to be any serious trouble

with 6' between the aerials, but if the distance had
been leas, each station would notice a considerable

falling ofi in strength when the other station came
into time with it. (2) About 40 volts. (3)Without
discussing the merits of any particular make of

valve, a broad distinction between the two types

indicated is that the cylindrical type is electrically

somewhat more efficient, and the bulb type

mechanically a much sovmder proposition.

"AUDIBILITY" (Thornton Heatb) asks

questions about the Armstrong super-regenerative

circuit.

( 1 ) The tuning coils should be arranged in the

normal way, and not as in the Reinartz tuner.

(2) and (3) Gauges of wire, capacities, etc., are

fairly optional, subject to the fact that the tuning

circuits should be suitable for the short wave-

lengths to be received, and the oscillating ciicuits

for 5,000 10,000 metres. (4) These valves may be

used.

"J..\.F." (Tor-Point) asks (1) The effect on

sets which he is likely to hear by moving a crystal set

from Plymouth to a point a little soiUh of Ayr. (2) If

it is better to separate the crystals, or wire and crystal,

when shutting dcnvn for the night.

(1) FL instead of loud will probably be very

weak, and the number of ships yoii will hear will

probably be considerably reduced. (2) This is not

as a rule necessary. The fact that a point which

appears_sensitive overnight is found insensitive in

the morning does not necessarily indicate that the

crystals have been injured in any way.

"AMPLIFIER " (Arundel) refers to the L.F.

amplifier on page 457, of July 8lh issue, and asks

(1) Where to connectfour terminals shown to. (2) The

object of the IS-volt, (i-volt and 4-5 volt batteries.

(3) // the radio-frequency chokes are suitable for all

wavelengths. (4) Why the centre of the secondary in

the telephone transformer is earthM.

( 1 ) We regret that we have no further informa- ,

tion as to the exact circuit this amplifier was
intended to be used with. (2) The 6-volt battery

is for filament lighting for all valves. The 18-volt

battery is probably intended for the grid potential

of the first valve. The 4-5 volt battery applies

negative potential to the grids of the last three

valves for the purpose of decreasing distortion.

(3) The radio-frequency chokes would only be

effective on short wavelengths, but would probably

be unnecessary at long. We consider these chokes

to be rather an ultra-refinement. (4) This is a

common device to prevent howling, and to give

increa-sed stability of working.

" L.B.C." (Harrogate) seivis a diagram of a

tuner and asks (1) Best value of condensers. (2) If

certain Vernier condensers will be an advantage.

(3) Values for Vernier condensers. (4) Any sug-

gestions for improvements.

(1)1, 0001 mfds. 2, 00005 mfds. 3, 00005
mfds., but not really necessary. (2) Yes. (3)

000005 to 00001 mfds. (4) You might spUt the

aerial inductance into two coils, using only one,

the smaller of the two, for coupling to the closed

circuit.

" CRYSTOPHONE " (Wolverhampton).—
( 1 ) The circuit shown is quite correct, as are the

values of the condensers employed, except that it is

useless to put a reaction coil in the anode circuit

of a L.F. valve—it should be in the anode circuit of

the detector. (2) There are various ways of adding

another valve, most of which you will be able to

get from examination of circuits recently given.

(3) It is most unhkely that PCGG will be heard

plainly by you on a two-valve set. It is doubtful

whether you will get very satisfactory results with

four. (4) Coils suggested might be wound with

No. 26 wire. The reaction directly on to the

aerial in the way suggested is almost certain to be
prohibited in the fntm-e.

SHARE MARKET REPORT.

Prices as we go to press on September 'i9th are :

—

Marconi Ordinary .. .. £2 6

,, Preference .. .. 2 13
Inter. Marine .

.

.. 1 7 IJ

„ Canadian .

.

.

.

10

Radio Corporation of America :

—

Ordinary IS* 4i

Preference .

.

.

.

.

.

13 6
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The Wireless Exhibition.

THE first All-British Wireless Exhibition ance being far beyond anything anticipated,

has now closed, but the effect which it As already reported, the Exhibition was open-
has produced yet remains as a per- ed by Sir Henry Norman, M.P., and the accom-

manent record of the advent of British panying photograph was taken after the

c-/ !v| TRADE DEMONS IRAI ION STAND. .>•

A Photograph taken just after the opeiuiig of the Exhibition.

Broadcasting, and the first real intro-

duction of wireless telephony to the general

public. The popularity which the Exhibition

received was an excellent indication of
public interest in wireless telephony, the attend-

Exhibition had been declared open, Among
those present will be seen on the left Sir Henry
Norman, M.P., Mr. L. F. Fogarty, Mr. L.

McMichael, Mr. A. A. Campbell Swinton,

Admiral of the Fleet Sir Henrj' B. Jackson,
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Mr. F. Hope-Jones and Mr. Bertram Day,
and, on the other side of the receiver, Mr. E. H.
Shaughnessv and Captain Mullard.
A photograph shown on this page was

taken during a visit to the Exhibition of the

Maharajah of Baroda on October 3rd.

concerts gave the pubhc an opportunity of
becoming acquainted with the attainments of
wireless telephony as applicable to broad-
casting, and must have contributed considerably

to the large amount of business transarted by
the exhibiting companies.

.4 Ot'neral Vieic shotring some oj fhe St^tuls

The receiving apparatus seen in the centre It is gratifying to think that so successful an
which was fitted with a frame aerial in its base Exhibition, and so well attended, can be held
was used for rendering wireless concerts audible in the field of Wireless, and it must only be

Di.sliiigiiished Visitors at the Exhibition,

throughout the hall, and admirably demon- regarded as a foreruimer of exhibitions to be

strated what can be achieved in the home by held in the future under the auspices of the

the installation of a receiver. The half-hour Wireless Society of London.
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Electrons, Electric Waves, and Wireless

Telephony—II.

By Dr. J. A. Fleming, F.R.S.

The articles appearing under the above title are a reproduction with sent: additions of the

Christmas L'c'ures on Electric Wav:s and Wireless Telephmy givm by Dr. J. A. Fleming, F.R.S.

,

at the Royal Institution, London, in D:c:mb:r and January 1921-1922. Th; Wireless Press, Ltd.,

has been able to secure th; serial rights cf public.Uion, and any subsequent re-publication. The
articles are therefore copyrigh', and righ's of publication and reproduction are strictly reserved.

6. Experimental Illustrations of Wave
Phenomena.

It is possible with a certain type of apparatus

to exhibit many interesting experiments with

capillary waves on water which illustrate the

properties of waves in general. As arranged

by the author for lecture purposes this

apparatus is as follows :—A circular shallow

trough is constructed, having a plate-glass

bottom and an exit tap. The trough may be
about 8 ins. in diameter, and should be fitted

with an overflow tube so as to keep a constant

depth of about h or | of an inch of water in it.

This trough is placed on the stage of a vertical

projection electric lantern so that light is

sent through it and an image of any object

on the surface of the water is focussed on
the lantern screen. The trough is provided

with a pair of fine supply tubes, by means of

which drops of water coming from an elevated

tank can be allowed to drop at regular interval,

on the water surface in the shallow tanks

As each drop falls on the water it will start a

ring-shaped capillary ripple, but this ripple

flits outwards so rapidly the eye cannot follow

it. We can, however, render it visible as

follows. In front of the lantern objective we
place a metal disc with 4 or 6 holes in it. The
disc must be caused to rotate by a pulley and

Tne shaaoiv.-i uj oi/jui'iii/ nppit/i created on water by drops o' ivater Jailing on to the surface mt

regular intervals of lime.
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belt SO that as it revolves it periodically eclipses

and allows the light from the lantern to pass

as in a cinema projector lantern. The result

is that the image on the screen is seen inter-

mittently. If, now, the rate at which the water

drops fall on the water surface is so adjusted

that the interval between two drops falling is

equal to the interval between the passage of

two holes in the disc in front of the lantern

objective lens, we shall see on the screen an

image of a set of concentric annular ripples,

which will appear to be stationary or can be

made to expand slowly outwards by properly

adjusting the speed of the stroboscopic disc

(see Fig. 9).

Fig. 10. I'he inttrftrewx uj two mts oj ci'CuUir

capillary ripples or loaveleU. The white portionx

in the diagram are the places in which the two sets

oJ waves have interfered and destroyed each other.

with those of the other, and will increase the

depression. On the other hand there will be

some places lying along certain lines at which
the humps or crests of one set of waves will

coincide with the hollows or troughs of the

other set, and hence at these places the waves
will extinguish or nullify each other. This
effect is called the interference of waves, and
is of great importance in wave phenomena in

general (see Fig. 10). In fact, whenever we
can obtain evidence of interference we can say

with almost complete certainty that we are

dealing with a case of wave motion. In our
lantern tank experiment the lines along which
interference is taking place from waves diverg-

ing from two centres are lines which are parts

of curves called hyperbolas, because it is a

property of such a curve that the difference

of the distance of any point on the curve from
two fixed points called the foci is constant.

The condition of interference is that the distance

of the point at which it takes place from the

two wave sources must be a certain odd
multiple of half a wavelength, and, moreover,

the waves must start in the same phase at the

same instant from the two sources.

Another effect well shown by this ripple

apparatus is the reflection of a wave. For this

purpose we put into the shallow trough a

little flat wall of metal which stands up above
the water a little. The dropping point is

arranged at a little distance from this wall so

that the miniature waves strike against it

like sea waves on the coast striking a sea wall.

We then see on the screen a double set of

ripples, one set approaching the wall and
another set moving away from it. This second
set appear to diverge from a point as far

With this apparatus we can show a number
of instructive experiments. If we arrange two
dropping tubes so as to drop water at places

an inch or two apart in the tank and adjust

the drops so that they fall simultaneously,

then we shall see on the screen a complex

pattern of ripples. Each set of drops makes

its own concentric set of annular wavelets.

It will then be clear that at certain places

the humps of one set of waves will coincide

with the humps of the other set, and the

elevation of the water at those places will be

increased. In the same way the hollows or

depressions of one set will be in coincidence Fig. 1 1.
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behind the wall as the actual source point is

in front of it. The reason for this will be
evident on looking at the diagram in Fig. ii.

Let P be the origin from which the waves
diverge and let ABC represent the crest of

one annular wave just reaching the wall DBF.
If the wall did not exist that wave would move
onwards and an instant later would be found
in the position D E F, which is part of a circle

whose centre is at P. Since, however, all

parts of the wave ABC are turned back or

reversed in modon on striking the wall, the

actual reflected v/ave is found at D G F. It is

obvious that this is part of a circle whose centre

is at P', which is a pxjint as far behind the wall

D B F as the actual origin P is in front

of it. The actual process of reflection of the

wave is as follows :

—

Consider one circular crest ABC (see

Fig. 12), which is advancing to the wall D F.

Fig. 12.

each of which appears to be as far behind the

mirror as the corresponding radiant point in

the object is in front of it.

Many optical illusions and conjurors' tricks

depend upon this principle. Thus, for instance,

we can easily create the illusion of a candle

appearing to bum inside a decanter of water

as follows :

—

Set up vertically on a table a very

clean sheet of clear plate-glass and place a

lighted candle at a place near it. The candle can

be shaded by a little screen so as not to be seen

directly but only as a reflected image in the

glass surface. This image appears to be

behind the glass. At that point place a large

glass decanter full of water and when looked at

from a certain direction, the illusion will be

complete of a candle appearing to burn
inside a bottle of water. (Fig. 13.)

Another important property of surface

waves and of waves in general can be demon-
strated by the same apparatus, viz., the re-

fraction of waves.

If we have a set of parallel plane or straight

waves which are moving in one material or

mediimi and advancing in an inclined direction

to a straight boimdary between that medium

As each point on that wave reaches the wall it

will create a vibration in the water, which
causes a secondary wave to diverge in circles

from that point. Thus, when the front of the

wave touches the wall at B, a circular wave
begins to diverge from B. A little later a

point M on the wave reaches the wall at L,

and from that point another secondary dis-

turbance originates. Similarly, when a point

A on the original wave reaches the wall at D,
it gives rise to a secondary wave diverging

from that point. The wave originating at B
gets the start over that originating at L and
that at L over the wave starting from D.
The line D G F (dotted) which touches all

these secondary waves at any instant is called

their envelope and is the resultant reflected

wave. Everyone knows that in the case of a

reflected image in a looking glass, the image
of the object appears to be as far behind the

mirror as the real object is in front of it. This
is simply a consequence of the fact that the

refleaed image is caused by light which
diverges in spherical waves of a certain kind

from ever}' point on the object, and the observer

into whose eyes these reflected rays enter sees

the image as a collection of radiant points.

SMECT 0'' GLASS

CANDLE MADE TO
APPEAR A5 IF

BURNING INSIDE A
BOTTLE OF WATER

I

CANOlC

U '

Fig. 13.

and one in which the waves move with a

different velocity, then on crossing the boundary
the direction in which the waves are advancing

is changed. Thus, let AB be the crest line

of a straight wave advancing parallel to itself

towards a boimdary line DF between two
media i and 2. Let us suppose that the

waves travel more slowly in medium 2 than

in medium i. Then when the left-hand end
A of the wave AB passes the boundary it will

proceed more slowly (Fig. 14.) Hence it

will only have reached a point C and travelled
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a distance AC in the time that the right-hand

end B will have travelled over a greater dis-

tance BD and reached the point B. Therefore
the line of the wave front, viz., AB, will be
slewed round into CD on crossing the boundary
into the position DC. This is called the

refraction or bending of a wave.

makes one half of it more shallow than the

other. One dropping tube is arranged so as

to send out ripples from a point in the deeper
part of the tank. These ripples spread out in

circular rings. If the water level is adjusted

so that over the shallow part of the tank it has

a very slight depth, not more than a millimetre

or so, then over this part the ripples will travel

more slowly than over the deeper portion.

Hence, when the ripples pass over the boimdary
line it will be seen, on regulating the speed of

the stroboscopic disc as above described, that

there is a discontinuity or change of direction

of the expanding annular ripples. On the

Fig. )4. -4 diagram illustrating the refraction

of a wave.

It is this bending of the wave front when
passing across the boundary of two media in

which the wave has different velocities which
determines so many familiar optical phenomena
such as the apparent bending of a stick when
placed half immersed in an inclined position

in the water.

The refraction of ripples can be shown with

the above described lantern apparatus as

follows :

—

A semi-circular thick sheet of glass is pro-

vided which fits into the lantern tank and

Fig. 15. .4 diagram showing the refraction or

b&ndiug of VMve.^ in pai>.nng over from one medivm
t» a-nothcr in which they have a different velocity

of propagation.

Fig. 1 6. Echelon waves on water produced by
the motion of a swan.

shallow part the form and ciu-vature of the

ripples is such that they appear to diverge, not

from the actual dropping point, but from

another point situated a little way from it

(see Fig. 15).

7. Waves Produced by Ships.

In concluding this part of our subject,

attention may be directed to a very important

class of surface waves on water, viz., those

made by ships, boats, and aquatic animals in

moving over the surface.

If we look at any swan or duck, swimming
on a pond, especially if the bird is moving
quickly, we shall see a set of ripples on either

side of it, each comprising a number of wavelets

set one behind the other and all included

between two lines, starting from the bird's

breast, which are inclined to one another at an

angle of 38° 56'. These little wavelets overlap
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and are said to be arranged " in echelon," a

term derived from the French word echelle,

for steps like a ladder (see Fig. i6).

They are probably best seen when a boy's

model ship is sailing over smooth water on a

pond, and it will then be noticed that in addition

to the echelon waves, which start from the

bows, there is another set of transverse waves

behind the ship. In fact, the echelon waves

and transverse waves all form part of one

complete system of ship waves (see Fig. 17).

^^^

till, motion of a hoy'.f model .shijj.

This system of waves above mentioned is all

included between two inclined lines, which
start from the ship's bows. A construction

which gives this angle is as follows :—Describe

a circle and draw through its centre C a

diameter A B. Produce this line ^ B to a

point S, such that the length B S is equal

to A B. Then from the point >S draw- two
lines, called tangents, to touch the circle at

points D and E. Then the angles D S B,

E S B, are each 19' 28', and the angle D S E
is 38" 56' (see Fig. 18).

Let us consider for a moment how these

waves are formed. When the ship moves
forward through the water it gives a push to

the water which creates an elevation and starts

a wave. This push being continually repeated

as the ship progresses creates a group or

family of waves. One of these waves may be
considered to be attached to the ship's bows,
and to move forward with it. It has already

been pointed out that in the case of surface

waves on water the velocity of a group of

waves is half that of a single wave. Hence,
if when the ship is at A it starts a group of

waves, the middle point of this group will

have travelled only as far as B by the time

that the ship itself, carrying one wave with it,

has travelled double that distance and arrived

at S. Hence we see that a ship moving over

the water is followed by an ever lengthening

train of waves, the group velocity of which
is half that of the ship.

The subject of wave production by ships is

of enormous practical importance, because

the creation of waves absorbs or requires an

expenditure of energy. In the case of a steam,

petrol or electric ship that energy is derived

from the coal, petrol or other source of driving

power. Hence, other things being equal, the

less the ship makes waves the less the dissipa-

tion of energy. Great attention has therefore

been given to the design of ship's hulls with

the object of determining what form has the

least wave-making quality.

All the power taken up in wave-makmg
travels away from the ship and is wasted, and
hence to obtain the greatest speed for the least

expenditure of propelling power, the form of

the ship must be such as to create surface

waves as little as possible.

In addition to the power absorption in wave-

making there is also an expenditure in making

eddies or little vortices in the water, and at

low speeds the chief source of energy waste

is in overcoming frictional resistance between

the water and the hull of the ship.

Fig. 18.

This last can be reduced by making the hull

smooth, and also free from projecting studs

or rivet heads, all of which also tend to create

eddies in the water and increase the skin

resistance and therefore energy loss. It is

now the custom to predetermine the effects

of any proposed form or design of ship hull,

on the power required to dri\'e it through the

water at a given speed by means of experiments

made on large scale models dragged through

the water in a very long tank called a testing

tank. The models are made to scale in paraffin
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wax, as this material can easily be shaped to

any required form and then melted down
and used over again.

The model is then dragged through the water

in tank at a given speed, and by means of a

sensitive recording dynamometer the power
exerted is exactly measured.

As the subject of ship design is not one with
which we are here concerned the mode of

conducting these tank experiments need not

be discussed. The reader who desires more
information may be referred to the author's

book, " Waves and Ripples in Water, Air,

and Aether " (published by the S.P.C.K.),

or to Lord Kelvin's " Popular Lectures and
Addresses," Vol III (MacmUlan & Co.), see

the " Lecture on Ship Waves."

8.

—

Rotational and Irrotational Fluid
Motion.

There is one point in connection with the

motion of liquids to which it rr ay not be amiss

to make a brief reference. A hquid is capable

of motion in two ways, one of which is called

irrotational motion and the other vortex

motion.

In the irrotational motion every particle of

the liquid moves without rotation. If we
imagine any small spherical portion of the liquid

to become solidified, and that we could make
a mark on this little solid sphere, and watch

it as it moves with all the rest of the liquid,

we should find the marked spherule moving
so as always to keep its marked end pointing in

one constant direction. In other words,

although it may possess a progressive motion,

it is not revolving in any way, or has no rota-

tional motion. On the other hand, if the

motion of the liquid is such that the selected

spherule turns round continually so as to fice

in different directions as it progresses, and as

the moon does in revolving round the earth,

then the motion is called rotational. If the

liquid particles rotate so as always to face

towards a certain line called a vortex line, then

this motion is called vortical.

We can see a vortex of water formed every

time we pull up the waste-plug of a bath or

wash-hand basin full of water. The water

swirls round, forming what is called a whirl-

pool or eddy, or vortex, in which a certain part

of it is revolving round an axis rotationally.

A vortex in a liquid must either have its two

free ends on the liquid surface or else it must

form an endless vortex or vortex ring.

We can sec the former type of vortex

formed by drawing a teaspoon, with the bowl
half immersed, quickly through a cup of tea.

On the edge of the spoon will be noticed two
little whirlpools of liquid which move with the

spoon. These are the ends of a vortex which
extends from one whirlpool to the other

round the edge of the immersed part of the

spoon.

On the other hand, we see an endless vortex

produced in those smoke rings which many
cigarette smokers can blow from the mouth
or end of the cigarette.

In this case the smoky air is revolving round
a circular or closed line in such fashion that

the motion on the inside of the ring is in the

direction in which the ring as a whole is moving
forward.

J'^ig. 19. Smoke ring's or circular vortex rbig.i

produced by tapping the back of a paper box filled

with smok" and making their exit out of a hole in the.

front.

They can better be mide as follows :

—

Make a little cubical pap;r box of rather stiff

paper, the side of which may be 3 or 4 ins. in

length. Cut a circular hole about i or li ins.

in diameter in the centre of one side (Fig. 19).

Fill the box with tobacco smoke by puffing a

cigarette into it. Then give a smart tap on
the side of the box opposite to the hole. A
smoke ring will emerge and fiy through the

air. A careful examination of the ring as

it moves will reveal the peculiar kind of rotary

motion which is taking place in the ring. The
smoke merely makes evident the air motion,

but the vortex ring is produced and exists

when the box is tapped, whether it is full of

smoke or not. We have such vortex rings

produced whenever a jet of gas or liquid moves
through an undisturbed mass of gas or liquid.

(To be continued.)
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How to Prepare a Synoptic Weather Chart
By W. G. W. Mitchell, B.Sc, F.R.A.S., F.R.Met.S.

THE synoptic chart gives a " bird s-eye
"

view of the weather conditions at a

certain instant of time over a large area.

Such charts, showing barometric pressure and

the more important elements of weather,

appear in several of the daily newspapers, but,

as previously pointed out in these articles, the

Fig. \. Code Xo. \. Cirrus (ci.).—Marex' luih with

lujied i-niit {Cirru-'i-iiiiriiiKx), often iit iihout 30.000//.

information contained therein is several hours
" old " by the time it appears in print. It is

our intention in the present article to deal with

the decoding and plotting of a synoptic data

message. For ordinary purposes, we plot only

the essential elements of barometric pressure,

wind, weather, temperature and barometric

tendency. The codes given in the last article

Fig. 2. Code Xos. 2 and 8.— .4/ top, Cirro-Streitus

[Ci.-St.). Vnijorm sheet of very high cloud, 30,000//.
About 25,000//. beneath is, at bottom, Frartoctimulus
(Fr.-Cu.). A string of rii^getl cumulus at about

'

6,000//.

on this subject (pp. 819-822, Wireless World and
Radio Rei'iezv, September 23rd) in conjunction

with the additional specifications given below
are all that is required for this purpose. After

a few weeks' practice, when the amateur
becomes familiar with the code, the translating

of the coded message to the map may be done
very quickly.

We will take, as an example, the synoptic

data message issued by the Air Ministry on
August 20th last at 1900 G.M.T. The message,

as sent out on 4,100 metres C.W., was as

follows :

—

111. 12622. 30055. 01I7S. 84356. 94279.
11. 17824. 21157. 012.S7. 0<il96. 01629.
93. 37.'->32. 21211. 12067.

44. 20021. 30165. 00068. 00009. 00690.
10. 17424. 41256. 00177. 43289. 0047-
'.12. 40820. 11113. 00186.
1.'). 17724. 11163. 00277. 69696. 00070.
61. 21124. 10164. 91077. 00009. 00680.
!)1. .53422. 63411. 00558. 06194.
07. 15804. 20156. 02088. S2246. 00080.
78. 20304. 30166. 51186. 00009. 00380.
94. 35200. 05508. 00670.
03. 13224. 31054. 00268. 09093. 00260.
9."). 36918. 45108. 31668. 75600.

Fig. 3. Coile No. 3 (Ci.-Cu.).—Thc Mnckcul .s'Aj/.

The highest form of cloudlets in waives, 20,000 tu

25,000//.

45. 20016. 30062. 51068. 82826. 00060.
96. 39120. 63508. 31599.
54. 20120. 20064. 61077. 81816. 00690.
74. 21222. 21063. 5327.5. 69694. 00070.

Pilot. 32.

74.

23214.
12603.

32120.

Ships. 14960. 01023. 118009. 081'76. 12137 . 61603.
50106. 44884. aaa 149;59. 01157 . 18144.

28167. 12182. 61614. 69005. 73998,
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GENERAL INFERENCE TO BE DERIVED FROM ABOVE SYNOPTIC CHART.

The main Icelandic depression now lies beyond the Arctic circle, and an anticyclone is situated over the
English Channel. In the north, fair to cloudy weather, with local showers, is likely, and in the

south a fair and rather warm day after early tnorning mist, and frobably local drizzle.
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Ex > *
^

t*r' -J
fig. 4. Code Xo. 4.

—

Ailo-Cumulu.^ (A.-Cit.). Lmjer
oj large clouiUets in iravex fit tniddle height.

llUx., Fvkdx. wwGGx,

Fig. o. Code Xo. 5.—Alto-Slratu.i (-4.:.V/.). i^hecl

al middle height, between 10,000 and 25,00i) jt.

The symbolic form of the first part of the

message down to the word " pilot " is :

—

Un BBBDD FwwTT cbWVH ALaNh
RRMMr (or RRSVsr), and for ships QLLLx,

BBDDx

drizzle." The letters have the following

meanings :

—

KQ=line squall.

l=lightning.

lTttx«

CNwrx, yiy.;y,y42 .

Concerning ourselves only with the symbols
underlined, which embrace all that can be
conveniently plotted on the map without over-

crowding, die translation becomes :—first line

(first group) station Lerwick—see key-map in

last article ; (second group) barometric pressure

IOI2.6 mb., wind from W.-S.W.
; (third

group) wind force 3, cloud increasing, tem-
perature 55^ F. ;

(fourth group) positive baro-

metric tendency amounting to i mb. during
preceding 3 hours, past weather cloudy

;

(fifth group) N= 5/ioth of sky covered with

cloud. Second hne (first group), station

Renfrew, etc., etc.

b=fine
be =; fair.

c=- cloudy.

d= drizzle.

f=fog.
h=hail.

i= intermittent

(occasional).

j
= adjacent (i.e., in

0= overcast.

p= passing showers.

r=rain.

s=snow.
t= thunder,

dr= thunderstorm

.

©=halo.
vicinity of stadon.) y*=gale.

The following additional letters are some-
times used in maps :

—

e=wet air without rain falling.

g=gloomy.
m=mist.
q =squally.

u=ugly, threatening.

v= extreme visibility.

w=dew
Present Weather Code {ww).

Firot Fig. 1 2 3 4 5 6 7 8 9

r bo- be bc+ bcjp be© bc/f bc/r bc/s(h) bctl be tir

1 co— CO co-(- cojp CO ( 5 co/f co/r co/s(h) cotl CO/ tlr

2 £b fo ifb ifo fb- £0- ffb ffo fb + fo4-
3 PJ-o pho pre. PSo PR- PR PR+ PH PRS P.S

tc J 4 do d„d„ d„+ d- d dd d + D- D DD
TJ 5

"•o For, ••0+ r — r rr r+ R- R RR
G 80 9o8o 9o+ 8 — 3 ss 8 + S- S SS
7 rso rS|,r3(, rs,+ rs— rS rare r8+ RS- RS RSRS
8 h„(r„) rh(,rh„ ho(ro)+ h(r)- h(r) rhrh h(r)+ H(R)- H(R) RHRH

. 9 tlr„ tlrho tlr tlrh TLR TLRH TLR/ TLRH/ KQ KQH

A solidus (/) such as occurs in the combina-
tion " bc/r " separates weather at the time of
observadon from the preceding weather

;

bc.'r thus indicates " fine or fair after rain or

x=hoar frost.

y=dry air (humidity below 60 per cent.).

z=haze.
Condnuity is indicated by repetidon of
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letters. Thus ir= continuous rain. Intensity
is indicated by employing capitals ; thus
R=heavy rain, and RR= continuous heavy
rain. A suffix ^ means " slight " ; thus

rSo= slight sleet. + means increasing, and —
diminishing, in intensity or amount. KQ=
line squall {i.e., very heavy squalls with change
of wind direction and fall of temperature).

Fig. 6. Code A'o. 6.

—

Straio-Cuynuhi.s (St.-Cu.

Layer of c1oiid.s in irregular order bclov 7.001) ff.)

Characteristic of Barometric Tendency during the

three hours preceding the time of observation (c).

Code figure.

= or + Steady or

rising.

I = + Rising, then The baro-
steady. meter is

2= + - Rising, then now higher

than or thefalling.

3 = |-oro + Falling or same as
steady, then three hours
rising. ago.

4 = unsteady — Unsteady, but

rising. v

Falling.5= - ..

6= -0 Falhng, then

steady. The baro-

7=- + Falling, then me t er is

rising. now lower

8 = - or + Steady or than three

rising, then hours ago.

falling.

9 = unsteady — Unsteady, but

faUing. '

Past Weather in interval since last report (W).

Code figure.

'o = Fair or fiile.

I = Cloudy.

Without <! 2 --= Overcast :ontinuously.

precipitation. 3 = Fog or m
4 ^- Thick fog

ist.

AND RADIO Kl ;\i K\V OcTOBEit 14, 192:

"5 = Passing showers.

6 = Rain or drizzle.

Precipitation. ^ 7 = Snow or sleet.

8 = Hail or rain and hail.

9 = Thunderstorm.
Code Quarter of Globe (Q).

figure. Latitude Longitude
I N W.
2 N E. , Barometer in

3 S. W. millibars.

4 S. E.

5 N. W. )

6 N. E. Barometeres

7 S. W. millimetrni.

8 s. E. )

The weather elements underlined should be
transferred direct to the map. First insert an

arrow with the appropriate number of fleches

to denote wind direction and force respectively

.

Then write against the station the barometric

pressure in mb., above this the barometric

tendency and amount in half mb., using red

ink for positive and black ink for negative

tendencies. Below the pressure, write the

temperature in degrees F, and beside this the

appropriate symbol for weather. It is some-
times necessary to combine ww, W and N,
to arrive at a symbol for indicating the general

character of the weather. Reports from the

Faroes and Iceland give barometric pressure in

mm., and temperature in degrees C. The
equation for conversion to mb. and degrees F
are :

—

(i) X mm =
4, 3 x milUbars.

e.g. 760 mm. = ^ '' "^ °
nib. = 1013.3 mb.

(2) y degrees C =
(
- y + 32 j degrees F.

Fig. 7. Code No. 7.

—

I^imbus (Nb.). Shapeless ctoud
base at 7,000/'., rain/ailing.
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Fig. S. Code Xo. 8.

—

Fractu-Cumulus (Fr.-Cu.).

Rtu/f/eil citmulux in drifting groups (4,000/o ti,(ll)<\/^(,).

Finally isobars should be drawn in on the

map*, the centres of high and low pressure

marked, and a general indication of the

behaviour of the barometer printed over a large

area. Some little care will be necessary

Fig. 9. Code A'o. 9.

—

Cuniulo-yimbux (Cii.-Sb.)'

^fountaincnts masn reaching from about 10,000 to

2.").(ioo /r

at first to give the

spacing for isobars.

sometimes helpful in

correct direction and
Buys' Ballot's law is

this connection, but

[* Suitable blank maps for use as synoptic charts
may be obtained from The Stationery Office,

Kingsway. Price 2s. 3cl. per hundred, postage
8d. extra.]

absolute reliance should not be placed upon
this law. It is usual to draw in isobars at

intervals of 2 mb., and for even values, those for

1,014 ™^- snd ov^er being marked in red

(or drawn thick).

The amateur is thus enabled to have a

synoptic chart before him within a lapse of

1 2 hours from the actual time of the observa-

tions. He is then in a position to become his

own local weather forecaster.

Fig. 10. <'ode Xo. lO.^Fracto-Stralua (Fr.-.St.)

Ragged .^tfratu.'i
. drifting ina.^sc.'i of low cloud.

Beginning on October 15th, meteorological

observations taken on hoard the s.s. " Maud,"
of the Amundsen polar expedition, will be

included in the " International Collective

Report," issued daily from the Eiffel Tower
at 11.30 G.M.T. The code used will be the

same as for American stations in the same
meteor and in addition the latitude and longi-

tude of the ship will be given. It is expected

that these observations will be continued for

two years or more.

These codes and the " International Col-

lective Report " will be dealt with in an

article in the next instalment of this series.

The illustrations of cloud formations used

in illustration of this article are reproduced

by kind permission of the Controller of H.Ml
Stationery Office, from the Meteorologica.

Observer's Handbook (M.O.233).

LIST OF AMATEUR AND EXPERIMENTAL CALL SIGNS

The Editor wishes to thank all those who have kindly checked the

proofs submitted of the particulars of their stations.

Those particulars which arrived too late for inclusion in the list just

issued will be included in subsequent issues of this Journal.



52 THK WIRPX-ESS WOULD AND RADIO RP:VIEW" October 14, 1922

Experimental Station Design
{Continuedfrom page 869, September 30/A issue.)

These articles, ii-liicli iippear in uUerniite issuen. are intended not only to be a cotiiplele ytiide to tlioxe

new to wireless, but to give explicit details on the construction of allihe components of the Experimented Station.

Actual designs will of necessity in some instances be somewhat crude, in order that they can be made up without

elaborate workshop equipment. Practical working instructions are given where necessary for the help of

those unacquainted ivith the more simple pirocesses of instrument making. Of course, M-here good workshop

facilities exist, the designs may he readily modified.

Economy is made an essential feature, bearing in mind always that where low-pri<:ed component parts

can be obtained their use has been embodied in the designs. For tho.ie ivho do not desire to 7nakc their own
apparatus, the descriptions will assist them in selecting the equipment for their stations.

The information contained in the first few articles under this heading is to help those neir to wirele.'<s and
whose first aim is to build a simple set capable of receiving broadcasted telephony, and consequently may cover

ground already familiar to many readers. The succeeding instalments, however, advance by easy stages,

and in the course of the series the construction of an elaborate station will be evolved.

XIV.—PILE WINDING.

ONE of the most satisfactory methods of

winding an inductance of comparatively

high value and occupying small space

is achieved by building up a number of layers

.

In order to minimise

the detrimental effects

of self-capacity, it is

necessary that only suc-

cessive turns are

allowed to lie side by
side, and consequently

it is not possible to

wind a single layer of

many turns, and then

to return over this

winding with a second

layer. The second

layer must be piled on
to the first layer as it is

wound on, and the

capacity evenly distri-

buted along the whole
inductance. Such a

winding, consisting of

two layers, is described

as a "two-pile winding."

Pile winding may, how-
ever, consist of several

layers, five being usually

the limit, five-pile wind-
ing requiring consider-

able skill and patience.

For those unaccus-

tomed to the winding
of single layer induct-

ances, it might be men-
tioned that when winding by hand, wires

between 20 and 36 S.W.G. can usually be

neatly arranged, providing the diameter of

the former does not exceed five inches.

thoroughly dried

.4 Pib W.

Large diameter formers are difficult to wind,

as the turns have a tendency to run slack.

If the former is of cardboard, it must be
out before winding, or

otherwise subsequent
drying will cause con-

traction sufficient to

make the turns loop

over one another, and
particularly is this the

case with large dia-

meters. To prevent

absorption of moisture

and subsequent deteri-

oration of insulation,

the former, after drying,

should be well impreg-
nated, both inside and
out, with shellac varnish

and baked in a moder-
ately warm oven. Even
when a lathe is available,

it is usually better, if

only one or two induct-

ances have to be wound,
to put on the wire by
hand, and the method
of terminating the ends

of a single layer winding
is shown in a previous

article.*

The size of wire for

pile winding should not

be finer than 30 S.W.G.,
for it is difficult to make
fine wire take the neces-

sary kinks required for holding it in position.

The heaviest gauge wire that can be conveni-

ently pile wound is No. 20, as thicker wires

* Fie. 4, p. 8(i»;. Sept. SO. U122.

/ Indiirfancf
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Pull ^ith
RIGHT HAND.

KiNK.

PRESS WITH

THUMBNAIL 3rd.

PULL. WHILE

STILL GRIPPED

WITH LEFT HAND
THUMB AT BEND

Method ol making of a Tzco-Pile Winduig.
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are rather difficult to bend with the thumbnail

;

sizes 22, 24, 26 and 28 single or double cotton

or double silk covered, being particularly

convenient for two-pile winding.

Two-pile winding is shown step by step on
the adjoining page. In order to avoid com-
plication when learning the method, it is better

to terminate the end of the wire through a

hole in the former, and Fig. i shows the first

turn and a half completed. Two complete

turns are wound on, holding and rotating the

former with the left hand, while the thumb
of the right hand maintains the tension on

the wire. On the completion of the second

turn, the wire is firmly held down with the

left-hand thumbnail pressed hard on to it,

and a pull in an upward direction on the wire

with the right hand will make the necessary

kink (Fig. 2). Then by slightly reducing the

pull, the thumbnail may be slid just a little

way along the wire to a point midway between

the first and second turns, and the wire pulled

down in line with the other turns, making a

second kink and allowing the wire to lie

in the dip between the first and second turns.

(Fig. 3)-

The turn is then continued round by

revolving the former, pulling tightly all the

time, and if the first two turns have been put

on tightly, there will be no tendency for this

turn to squeeze them apart. The first two

turns of course must lie closely together, and

if necessary may be pressed together with the

thumbnail. On reaching the point of bending

of the third turn, a cross-over must be made,
as indicated in Fig. 4. The thumbnail is first

of all pressed against the wire at a point just

behind the cross-over, and the wire pulled

downwards as indicated by the dotted lines.

The thumbnail is then transferred to the other

side of the cross-over and a slight upward
kink made, after which the wire is continued

round in contact with the former. On again

reaching the point of cross-over, the wire is

given a smart bend upwards, as shown in

Figs. 2 and 5, and this time a little further on,

say a quarter of an inch beyond the point of

kinking of the third turn. The kink this time

facilitates the building up of the wire into the

groove provided by the previous turn. It is

continued round, and when the cross-over of

the fifth turn is reached, kinks are made as

indicated in Fig. 4, to permit of the wire

again coming down in contact with the

former (Fig. 6), and removing any tendency

the previous turn may have to fall out of

position.

This process is continued, the points of

cross-over always being an even distance

beyond the previous ones, so that a uniform
effect is obtained, and the kinks appear as a

spiral around the wiring. After a litde

practice, pile-winding can be carried out quite

quickly, the bends being made by a quick

motion of the thumb of the left hand.

Two-pile winding is particularly useful

where it is desirable to arrange a number of

turns of low resistance in a small space, in

order to provide tight coupling with another

inductance. If it is desired to concentrate a

larger number of turns into the small winding

space, three, four, or five-pile winding may
be attempted. For three-pile winding, three

turns should be wound on side by side, and

then, as shown in Fig. 2, the fourth turn

should be wound between the second and
third, whilst the fifth must be wound between

the first and second. The sixth is wound over

the top and between the fourth and fifth, and
must pass on to these windings just in front

of the point of cross-over. Having completed

the sixth, which is at a distance of three layers

out from the former, the kink is made this time

in front of the point of cross-over, and the

wire drops down to form the seventh turn in

contact with the former and alongside the

third. As soon as the point is reached where

the wire crosses down from the top, that is the

end of the sixth turn to the beginning of the

seventh, a little pressure with the thumbnail,

giving a bent back kink, will assist the ninth

turn in lying firmly in position almost on top

of the eighth turn. Another turn, and the

winding is again three layers out from the

former, after which a kink is made to facilitate

the drop of the wire down into contact with

the former. The process is carefully repeated,

pulling the wire tightly all the time, and keeping

the turns pressed closely together. The
beginner should not attempt three-pile winding

with finer gauges than No. 28. The methods
of four and five-pile windings are easily

apparent from the foregoing instructions.

F.H.H.
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The All-British Wireless Exhibition
Description of Exhibits continued from p. 23, October 7th, 1922.

Anode Wireless and Scientific

Instruments, Ltd., (Stind No. 2).

A receiving set

of table design
was exhibited, parti-

cularl}' suitable for

use in a drawing-room,

as it will harmonise

with other furniture

in the room. The
wireless set itself is

totally enclosed but is

readily accessible by a

falling panel on the

side, and a loud speaker

is incorporated. Articles

on the table need not

be disturbed when
bringing the receiving

set into operation. An
instrument of special

interest was the small

variable condenser of

simple construction,

consisting of two metal

plates with mica dielec-

tric ; one plate being

moved by means of a

patented screw arrange-

ment. This
finished, and

4 Tdhle Set hy Anode Wireless and Scieiilijii

Invlniments, Ltd.

condenser is beautifully

occupies very little space.

The screw mechanism
is accurately made,
and gives a smooth
movement. Tuners,
detectors, H .F,
and L.F. amplifiers

were to be seen. The
full range of instru-

ments designed on the

unit principle were
particularly attractive

and possessed remark-

ably good finish.

Unit I tuner em-
ploys the anode vari-

ometer system. Its

range is 350-500 metres.

Unit 2 is a one-valve

amplifier. Unit 3 is an

amplifying valve de-

tector incorporating a

combined rheostat and
potentiometer. Unit 4a

is a L.F. amplifier.

Unit 5 is a telephone

transformer.

Anode Units.
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Aiiodf " Varinlile Condenser.

Fellows Magneto Company (Stand
No 10)

On this stand was to be found a full range of
receiving apparatus of reliable design, and
many useful component parts. A five-valve

panel set attracted a good deal of attention.

The number of valves in circuit is varied by
inserting the telephone plug in various jacks

arranged along the base of the receiver panel,

and any combination of high and low fre-

quency can be effected. The set is provided
with doors which close completely over the

panel.

OrTOBER 14, 1922

General Radio Company. (Stand
No. 26).

The apparatus exhibited on this stand

included short wave receiving sets and ampli-

fiers specially arranged for easy manipulation

The finish of these instruments was very

attractive, particularly the condenser and
variometer scales, which were of nickelled

metal and slightly raised. An efficient type of

variometer of low self-capacity was to be seen,

and was much appreciated by experimenters.

It was built on a wooden frame, and had a

maximum coupling between its two windings,

thus providing a tuning adjustment over a wide

range.

A special feature was a very beautiful

multivalve cabinet receiving set. The pressing

of a button provided on the front of the panel

put the set into operation. To the wireless

enthusiasts it was as beautiful inside as it was
out.

A number of components, in particular high

frequency and low frequency intervalve trans-

formers, were shown, of unique design.

Wates Brothers (Stand No. 15).

This Company is well known as suppliers

of component parts, which were displayed in

great variety on their Stand. A very attractive

cabinet set with loud speaker was on view,

incorporating apparatus of standard design.

1^-^ |.

The " Fellophone Super-Five."
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Tlic General Radio Co.'s Cabinet Receiviiu/ Set.

" K.B." Radio Equipment Co.

(Stand No. 8).

At stand No. 8 there was a selection of

apparatus ranging from small parts to complete

five or seven-valve sets. Of mosi interest was

previously made. This system is also supplied

in parts, ready for the amateur to assemble

in his own workshop. Other items of interest

were two-valve set.;, L.F. transformers, grid

!eaks, coil holders and all the small apparatus

and parts constantly required by the amateur

who builds his own set.

F/tiC oj Interior uj t'ubinut Si:t

(General Radio Co.)

the "K.B." Unit System, by means of which

a set containing any number of valves can

be built up one panel at a time, without

altering or throwing away any purchases Cabinet Set exhibited by Wales Bros.
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The Wireless Society of London
REPORT OF DISCUSSION HELD AT THE ORDINARY GENERAL

MEETING, SEPTEMBER 27th, 1922

The President, Ailmiial of the Fleet Sir Henry
B. Jackson, opening the meeting, said :

--

Ladies and Gentlemen, om' official organ, the
Wireless World and Radio Review, in its nximber of

.September lOtli. indicated the matters which would
be brought to the notice of this meeting, whicli is

the first meeting of the winter session. The most
important item in that list was that we hoped
Senatore Marconi would be able to give us a
technical lecture. I have had some correspondence
witli him, and he wrote at the beginning of the
month advising me tliat on his return from France
he had received my letter, and it would give him
the greatest pleasure to be present at the opening
meeting of the Wireless Society of London, and to

say a few words. He said he was then leaving for

Italy, and that it was not certain when lie could
get back, but tliat if he could get back he would
be here.

Well, Senatore Marconi has retm-ned, but I am
very sorry to say that he is not well. Kis doctors
have said that he must not come liere this evening,
so we are very grievously disapjtointed in that
particular. I think I may say on behalf of the
Society tliat it expresses its regret for the cause of

his inability to attend, and wishes him a speedy
recovery, and hopes that his lecture is only post-

poned. May I take it for granted that you all

agree to tliat. Senatore Marconi thanks you very
much for the invitation.

This disappointment rather changes our jiro-

ceedings for to-night, but still, as the Wireless World
and Radio Review indicated, there are a good many
poults that I think can very well be discussed here.

In fact, I think this is the first meeting of the

Wireless Society since 1 have joined it at which
members only have been present for the discussion

of domestic affairs, because at the Annual General
Meeting in January we have affiliated societies

represented, and we cannot confine our attention

to our own affairs. But to-night, as we have no
technical lecture, we have the e\ening before us to

consider various matters and to discuss them.
1 am just going to run through some of the points

I am to bring befoi'e your notice, and will ask you
to give them careful consideration before those
which require your definite approval are brought
before the Annual Meeting next January.
One minor point is to remind you that several

members of your Committee retire at the end of

the year automatically by the rules of the Society.

Now, the selection of those who will replace them
is a matter that rests entirely in your hands, in the

hands of the members of the Society, if they choose

to take that action. If they do not do so, the

selection of the proposed members will naturally

fall on the Committee, and they may or may not

choose people you would like. You may or may
not like a change in the general type of those serving

on the Committee to which you entrust your
interests, and who, in my opinion, serve them very
diligently and very well. It rests with you, and if

you do not exercise your rights and privileges now,
do not, some months lience, complain that you have
a Committee which does not really represent the

views of tlie majority of the members of the Society.

There may be amongst you some members who
would like to ser\e on the Committee whom we do
not know, ^f there are, 1 hope they will present

themselves. Very often ]ieople are modest and do
not like to press their claims.

The next point is the progress in the affiliation

scheme of the Provincial and Suburban Societies

—

that is the best way of putting it—with the London
Society which was initiated three years ago and
has worked so well.

It has been slow ly but suiely forced on the minds
of the Committee that the London branch cannot
really be unpopular and moribund, though some
rumours that this view is sometimes held in the

provinces have reached me.
Our Chairman very recently, in the Wireless World

and Radio Review, gives a very good argument
why such societies as this exist at all, and why tho.se

interested in radio work should join this Society.

1 would only add on general principle that an
organised body, even though it is small, can look

aitcv its own interests better than a large body
which is unorganised, and that is one of the reasons
why we suggest that members should join the
Wireless Society of Lonrlon. Compared with many
of the societies interested in technical sciences, the

Wireless Society of London is comparatively young,
and, judging liy its very rapid growth, it has hardly
reached its manhood. This is not its own fault,

as practical wireless was only born about a genera-

tion ago. It is therefore still struggling against

some difficulties, but it is a live and going concern,
and it is recognised by the Government authorities

as sucli. Though mainly composed of amateur
workers, it represents the most go-ahead of t-echnical

sciences, and we members may feel a certain pride

in belonging to it, and may now legitimately ask
our confreres in the other wireless societies (of which
the greater number are already affiliated to us)

whether they will not bind themselves to us still

closer and form one Society, which may be a Society
which represents the whole of Great Britain.

Perhaps at some future date it might become an
Emjiire society. 1 only put this forward as a

personal \'iew.

Briefly our proposal is that we might better be
called the " Radio Society of Great Britain " than
the " Wireless Society of London," the affiliated

societies calling themselves by the same name, but
adding the name of their branch.

Perhaps the word '" radio "" may not appeal to
conser\'ative minds, but it is really a more correct
term than " wireless," if one considers the enormous
amount of wire that is used in radio communica-
tions. Personally I always liave been of a con-
servati\e mind, especially in regard to honourable
names and traditions such as ours, but I think I can
also claim to be one of the first practical workers in
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(!i-eat Hritaiii in tins work, iiiul yet I am now in

entire af;reement with the iliaiige. I really tliiiik

that the tart that one of the earliest workers, of con-

servative ininil, does not niiml ehanfiinj; the name
of the Society of which lie has the honour to he

President, mijjht give the lead to others who might

ho rather unwilling to accept it. We have decided

in the Committee that unless strong and reasonahle

opposition is put forward by those now belonging

to or associated w ith this Society, that tliis change

of title will take effect next .year. In the meantime
the necessary changes (whiih really are very small)

in the existing rules of the .Society and the aftiliated

societies can be carefully considered. I will not

take up your time this evening in enlarging on the

stuall alterations necessary. Later on we will ask

the Trea,surcr to give his opinions on this matter,

and I will ask others to talk about it later.

.\nother point I wish to bring forward is that in

future, lecturers are requested to prejiare the

material of the lectures and send it in beforehand,

so that the lectures can be printed in advance for

distribution to those who are attending the lectures.

It is a great convenience to those who wish to take

any part in the discussions, and it enables

publication in our official organ to take place much
sooner than would otherwise be the case. 1 hope
those who are preparing lectures for us will not

omit sending them in aboiit a fortnight beforehand.

The next point with which we have to deal is

that on Thursday last the Secretary of the General

Post Office, on behalf of the Postmaster-General,

with Captain Loring, Mr. Brown, and Mr. Sliaugh-

nes,sey in attendance, received very courteously,

and at very short notice, a dejiutation consisting of

myself as President, Messrs. Campbell Swinton
(Past - President), Hope - Jones (Chairman),

McMichael (Hon. Secretary), and Scott-Taggart,

as representatives of the experimental amateurs in

this country.
We felt some anxiety as to the futiu'e of amatem-

experimenters and the licences whicli they would
receive in view of the introduction of broadcasting.

We had a long, amicable and straightforward

discus.sion on the whole subject, and whilst strongly

holding that our past and present rights must be
fully considered, we were nun-h ini])ressed by the

great difficulties the Post Otlice authorities have in

attempting to satisfy all parties concerned with
impartiality and justice. We gave our opinions

and suggestions, an<l Captain Loring and Mr.
Shaughnessy are here this evening to let you know
at first hand what their difficulties are. I hope
they will also be able to state whether any decisions

have been arrived at. We must express our thanks
to them and to the Postmaster-General for receiving

us, and to the former for coming to us this evening.

The next point is the forthcoming Wireless

E.xhibition and Convention, which is to be opened
next Saturday by our Honorary Vice-President,

Sir Henry Norman, M.P.. and which is to be hekl

under our auspices. I think this is the first wireless

exhibition to be held in this coimtry on such a large

scale. I hope everybody here will visit it, besides

many others, and I think 1 may, in the name of

this Society, wish it and its promoters every success.

I shall be pre.sent at the opening, as will also

Mr. Campbell Swinton, antl 1 think we may take it

that wo all wish it every success.

The next point is the arrangements for the

t i-ansmissions in the forthcoming .\tlantic tests

w Inch are being considered l)y a small sub-connnittee

an<l which are making good progress. The arrange-
ments are hardly definite enougli for me to .set them
before you this evening, so beyond wishing success

to this important and difficult te.st of what the

aniatems of Great Britain can do in return for what
tho.se in the U.S.A. did for us with stich .success

last winter, I will not deal with the matter further

now, but I think Major Hamilton, who is very
interested in helping in tliis matter, may be able

to say a few more words about it this evening.

.\nother point I am going to bring before you is

that in July last an international gathering of

representati\'e men interestefl in many branches of

science assembled at Brtissels at the invitation of the

Belgian Go\ernment to co-ordinate research work
in .several branches of chemistry and physics.

The Union Radiotelograjjliique Scientificpie Inter-

nationa.c was one of these bodies. This thiion was
forme.] betoro the war, and has shown practically

that it is a going concern by sending out the

U. R.S.I, signals from Nantes. At tliis Radio
Union, representatives from Belgium, France, Italy,

Great Britain, Norway, the United States, and the

Japanese, who also came in a short time ago, spent

a whole week in serious discussion and in arranging

an organisation for future work and its analysis on
an international basis.

To effect this four Commissions have been formed
to deal respectively with instrumental standards
for radio measurements, measurement of received

signals both in strength and direction, atmos-
pherics, and collection of results obtained, and
ideas from outside bodies and persons. Each
country also has its National Con.mittee, who will

assist in the work of the Commissions through the

r-epresentatives of each country. I may remark
that I am at present the Secretary of the British

National Committee, and Sir Richard Glazebrook
is the Chairman antl also one of the representatives

of the Standards Commission. Mr. Dye, of the

N.P.L., and also, I believe, Dr. Er.skine Murray,
are members. Dr. Howe and Mr. F. E. Smith are

on the Measurements Commission, and Dr. Eccles

is the President of the Atmospherics Commission,
but I have not heard from Brussels definitely wdio

are the other members. General Ferrie is President

of the Union.
You may notice that a good many of these names

are on the printed list of those who are offit'ers of

the Wireless Society of London. It is of the fourth,

or, as it is termed, the " Liaison '' Commit' ^'on.

that I shall speak to-night. This has been f inied

with the sole object of bringing into closer touch
with the .scientific side of the work individuals not

claiming to be research workers or mathematicians,
who are interested, and personally work at jjractical

radio communication, such as operators, amateurs,
designers and manufacturers of wireless apparatus.

The object is to hel[) to probe into, and we hope
eventually eliminate, the many difficulties that

workers experience in practical radio comniiuiica-

tion. I will give an example of how many of us
might assist in this work. With a view of finding

out how great an area any " click " from an
atmospheric may cover, (Jeneral Ferrie suggests to

such observers as will, take part in this that the

time signals emitted by numerous stations all over
the world shouKI be the period when these jjarticular
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observations aro made, since tliey will give very
accurate records of tlie time of observation,
especially in tlie case of rytliniio dots emitted
periodically. The atmospheric dicks should be
noted very accurately during tliese signals, and the
results would be sent to a central office for analysis.

If, say, 20 observers on any one day record simul-
taneously (luring these few minutes all atmos-
pherics, and if some of these are evident on two or
more records, a good idea of the area affected will

be obtained, and will be of much more scientific

value than a thousand clicks observed by one
individual on different days. Dr. Austin gave an
instance of this which |jroved that in the Pacific

Ocean it was evident that some clicks affected

several dift'erent stations, each of which was over
2,000 miles away from the other station. That was
a very striking example.
Another point is the rapid fading away of signals

at or near sunrise. It is often noticed, and sys-

tematic observation carried out carefully for a few
days with regard to the sunset (jeriocl, would also

be of use. I think there are many members of

this Society who could help in this, and when I

mention the name of the British representative of

this, the " Liaison " Commission, who was unani-
mously elected to the post in Brussels, I feel sure

that those wlio can will help him in this work.
It is our Past- President, Mr. Cami)bell Swinton,
and I will ask him to suj>plement ii^y remarks later,

and to put my name down as the first on his list.

Perhaps he will now make some remarks on what
I have been saying.

Mr. A. A. Campbell Swinton.

I should like first of all to say something with
regard to the proposed change of na,me. Though
I, personally, have a sort of sentimental liking for

the old name of " Wirel&ss," I think " Radio " would
be a much more scientific name, and if we are

going to change we had better adopt the word
" radio." But apart from that I am wholly in

accord with what was said with regard to the
advantage of changing the name of the Society

from the " Society of London " to the " Society
"

or " Association of Great Britain." I think that

witli all our affiliated societies (there are something
like a hundred of them now) it is the only logical

course to take. The question will not he decided
until the Annual General Meeting, and I liope that

members will support the idea of the Com-
mittee that it would be advisable to maket
his change.
As regards the Commission of Liaison, in con-

nection witli the Conference that has recently taken
place at Brussels, I must confess personally that

I am a little overwhelmed at the idea that 1 am to

represent tliis countrj', and apparently to collect

every kind of suitable wireless information from all

operators and manufacturers and experimenters of

this country, and, 1 suppose, communicate tliis to

Brussels. It seems rather a large ordei', particularly

for a person who is so very much of^cupietl as I am
by commercial and other affairs. But I feel it a

great honour to have been selected at Brussels for

this purpose, and I have accepted the position, and
will do my best to carry it out. I shall have to

ask all you gentlemen to help me, becau.se it is

people like you who have to do the work which
I have to collect, and 1 hope later on, when things

are a little more advanced, I shall be able to tell

you more about it. At the moment I am ratlier

in the dark as to just what it is I liave to do, but
you may be sure 1 will do all 1 can, and I shall ask
you to assist me. 1 am very glad to accept the
kind offer of our President, one of the earliest

workers in wireless telegraphy, and will put his

name first on the list.

Mr. F. Hope-Jones.
Mr. President, Ladies and Gentlemen :— If 1 may

refer first to what the last sjieaker has been
saying, may 1 remark that 1 i-ather envy him
his job, and I do not think it will be a very serious

one, thanks to the co-operation he will get from
all amateur radio-telegraphists, not only of this

Society but the provincial societies as well. May
I remind him and the President that one of the
first serious pieces of work which the Wireless
Society of London undertook was an attempt to

do the same thing. In the year 1913 I distinctly

I'ecollect how, in company, I believe, with Professor
Howe, Dr. IjCcles, Mr. Coursey, and several of those
who were sucli earnest and liard workers in those
days, we went xip to see Professor Fleming with
draft forms that we were going to discuss with him.
The forms were carefully ruled out—rather
elaborately so. Tliey were to be circulated to all

those amateurs with receiving licences then known
in order to ob.serve atmospherics, and the great
point was that they had to be very careful to get

their time exact, or otherwise their records would
not have been much use. That was the obvious
difliculty. Their progress was spoilt, like many
other things, by the outbreak of war, but I doubt
whether those efforts would have been of very
much use now.
The President.

These observations were in Dr. Eccles' hands, and
they have been sent to Brussels, so they will not
be lost

.

Mr. F. Hope-Jones.
1 am glad to hear they were not lost, but quite

obviously they cannot be as valuable as those
proposed by General Ferrie, based on observations
where the ihythmic signals are to be made use of ;

and 1 am sure the new efforts will be a great
success.

I do not know, Mr. President, what other matters
you think it would be appropriate for me to deal
w'ith. May I mention one little domestic detail.

Thanks to our official organ, The Wireless World
ami Rarlio Review, coming out every week now,
we feci that the republication of the Proceedings
of the Society in the form of the Journal becomes
simply a matter for the librarj\ We want the
proceedings in the permanent form for our library

bookshelves, and that is the only purpose which
the Society Journal now fulfils. It is now sug-

gested on that accoimt that these proceedings shall

be reprinted from our official organ only once every
six months, or po.ssibly twelve months, and posted
to oiu' members in one volume.

There again you will observe the tendenc}'
which is to fall into line with the great institutions

in all such matters.
\'ery little mention was made by the President

regarding the Exhibition, sim|)ly becau.se he had
.so many things to talk about and nut because it
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is a matter of small importance, either in his mind
or in yours. We know this Exhibition is going
to be a real success, and the Wireless Society of

Loudon from the very first decided that it would
assist it in every way in its power, and I think
we ha\e taken responsibility for the social side
of the Exhibition. We are to provide the lecturers,

and I understand there will be lectures every evening
in the little room upstairs, and perhaps in the after-

noon a.s well. I ought to add that Mr. Bertram
Day is a little indisposed (I take it he has been
overworking) or ho would have been here himself
as the official organiser responsible for the Exhibi-
tion: but he has a representative here, Mr. Freeman,
who will answer any questions.

There is a little matter I can mention now, as it

might otherwise get forgotten, and that is that there
is to be a big Convention of the Boy Scouts at
Alexandra Palace on Saturday, October 7th. The
Prince of Wales will be present, and on his return
to York House at 7 o'clock, he is going to broadcast
a message to the scouts of the Empire, or at any
rate in the British Isles. He will transmit on the
broadcasting wave through Marconi's, and our
Secretary, with his usual promptness, the moment
he was informed of this (and I think very wisely
too), sent a special circular letter by that night's
post to ovu' affiliated societies suggesting that they
should put themselves into communication with
the local Boy Scout organisations in everj- town.
We in London propose to do the same thing.
Fifty tickets have been sent to the Boy Scouts
headquarters so that they may hear His Royal
Highness's message.

M'ith regard to the change in name. It fell to
me. as Chairman of the last Conference, to mention
the proposed change of name. I was then only
voicing opinions that were more felt than heard,
and I was asked what the general idea was. I said
that it was because we were doing national work.
Whenever it became necessary to negotiate with the
representatives of the Post Office, it fell to tis to carry
out such negotiations. If we do national work
I think we would do that work bettor if we had a
national title. I happen to have been privileged
by the Treasurer to look through the draft of a
memorandmn, showing how it would affect

oiu- constitution and the nature of the alterations
that would be made—mere mechanical alterations
caused by the change of name—and I could
see that these alterations would be very
trivial. It seems to me that the framers of the
constitution of the Wireless Society of London as
it stands to-day might very well have had a
national organisation in view, the changes required
being so small. The details of the changes would,
of com^e, be handled by an expert Committee
accustomed to such questions, and the whole matter
would be thoroughly gone into in good time before
the Annual Meeting and before the Conference,
and I take it that the change would not be effective
until the Conference, when we have the advantage
of the full discussion by the members and
delesates of Provincial societies.

The President.
Would Mr. Freeman hke to make any remarks

regarding the Exhibition ?

Mr. Freeman.
The only way in which I can assist is to invite

questions, which 1 will do my very best to answer

—

any questions at all regarding organising the actual
work to be done towards publicity. 1 eaimot
speak as to the design of the instrimients and other
matters of that description, but a-s regards
publicity and the actual work of organisation I

can give you any information you desire.

The President.
These questions might perhaps be loft till later

on in the evening, so that we can get through our
own business first.

Dr. Howe, would you care to make any remarks ?

Dr. G. W. O. Howe.
I think the proposed change of name would be

wise. I have felt for some time that the " Wireless
Society of London " hardly described the fimctions
of the Society. That has been ini^' opinion for some
time, and I am entirely in favour of the change,
although I cannot say that I quite agree with the
reason which our President gave for changing,
since although much wire is used in connection
with the instruments, the transmission is wireless,

and one cannot say that transmission is not wireless

simply because a lot of iron and steel is used at
each end. But this is a detail. The greatest
disadvantage of the word " wireless " is that it

has to be translated in every language into another
word, whereas the word " radio " is international.

That, to my mind, is the greatest reason for the
change, and I am whole-heartedly in favour of

substituting the word " radio "' for " wireless
"

in all cases.

The President.
I think the next subject we had better handle is

the question of those licences. Mr. Shaughnessy
and Captain Loring are here, and 1 will ask if

Mr. Shaughnessy will give us his views.

Mr. E. H. Shaughnessy.
Mr. Chairman, Ladies and Gentlemen:— The Post

Office has granted licences freely in the past "to

all serious experimenters. There is no reason for

it to change its mind now. There is some difficulty,

I think you will appreciate, in distinguishing the
experimenter—the real experimenter—from those
people who simply want broadcasting. The ques-
tion of broadcasting also involves very serious

consideration. If the present state of affairs

amongst those very skilled amateurs who already
possess licences were to be extended, then broad-
casting would be a failure. Only last night I

listened to Writ tie at home for a part of the time.
For most of the time those experimenters who
hold licences stating that they must not interfere

with other stations ; that they must not use a
valve which will oscillate the aerial : those very
earnest experimenters, were causing my apparatus
to whistle almost incessantly. Now it is to avoid
that evil being made greater than it is at present

—

and I think you will all agree that it is bad enough
now—it is to avoid that, that we have to deal with
the technical aspect of the case \ery carefully.

With regard to broadcasting apparatus, we are going
to see that this thing does not happen. We are

going to test every type of apparatus that is sold

for broadcasting purposes. We are going to issue

Ucences which will enable people only to buy
harmless apparatus. You can get harmless appa-
ratus that can be very efficient. In the case of

broadcasting apparatus we are stijiuluting that there

shall be no oscillation of the aerial, that there shall
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be no radiation whatever. The wavelength
band on which broadcasting will take place is

very limited. The wavelength band on which
amateurs work has been unlimited. We think
that it is only fair to the large manufacturing
firms who are interested in broadcasting, as well
as fair to those firms who are also making broad-
casting and amateur apparatus, that protection,
technical protection, should be afforded for the
broadcast band. In the past there has always
been a stipulation on the licences that where a
valve is used the circuit must be arranged so as
uot to cause interference with other stations.
That condition, which we have trusted the pos.s68-

sors of the licences would honestly endeavour
to fulfil, is very seldom fulfilled. We have com-
plaints, and I personally have for the last few
months listened in the evening to see how far the
conditions of our licences are carried out. In
future we are going to stipulate that during the
broadcasting hours, and between a wavelength of
300 to .500 metres, no valve with adjustable reaction
on to the aerial shall be used. I think you will

all agree that it is only fair that we must ask the
amateurs (who are really bound honestly by their
licences) to see that they do not cause any oscilla-

tion on the aerial thereby interfering with each
other and interfering with the broadcasting people.
If we impose—there is no " if " about it, I am pre-
pared to assert that we shall impose that condition

—

and if it is loyally observed by those people who
get the licences, experimental licences, then we
shall not be inclined to say that no reaction whatever
may be used on any wavelength. We shall not
stipulate that you must not have a reacting valve
at all. Naturally we want to conserve the ether
for useful work, and we also want to give serious
experimenters every opportunity of experimenting
with a view to improving existing conditions.
That again leads to the difficulty of defining an
' experimenter." Sets of apparatus are sold which
go from 150 metres to 25,000 metres range in

wavelength. A card is supplied ; you turn the
handle to such and such a stop, and you get the
Eiffel Tower, or one of Leafield's harmonics.
The man who owns that set probably has never

seen the inside of it. He usually buys it out of

sheer curiosity to listen to signals. It is very
difficult to assume that he is an experimenter.
A man buys a set which he just adjusts to some
particular wavelength, usually it is on the re-

generative principle, and he listens in. It does not
matter to him what station he hears, it may be
North Foreland, but so long as it makes a noise,

it does not matter what it is.

Even in a case like that I think we may be in-

clined to be generous in our interpretation of the
term '" experimenter," so long as we can be assured
that such apparatus is not used for the wavelength
band of 300 to 500 metres.

Recently we have been stipulating in our licences

that reaction must be on to a secondary circuit

coupled to the aerial. We had hoped that when
we asked people to send in a diagram of the
apparatus that would be used that we should then
have no trouble in distinguishing the experimenter.
Most of them said they proposed to use Mr. So-and-
so's set. Some of the diagrams sent in were real

works of art, but nothing to do with wireless

telegraphy, so that did not ease our troubles.

.Seeing that we are being inundated with applica-

tions for licences just now, mostly as a result of

broadcasting, it is very difficult to deal with them
on the basis of a diagram. There is not the
slightest doubt that most of the applications are

simply because broadcasting is mooted.

To get back to the point of reaction being on the
secondary coil. We are prepared to waive that
condition, because we find that unless it is very
carefully used, it is no better than going straight

back on to the aerial. If it is very badly used it

may be worse. We are, I think you will agree,

compelled to examine carefully the applications for

licences. But our attitude is not one of opposition
to the experimenter. We always have taken a
very generous \'iew of appUcations for receiving

licences, and there has been no change whatever in

the attitude of the Post Office in that direction.

As a matter of fact, personally I feel that those who
are engaged in the art of wireless telegraphy,
earning bread and butter by it, generally are so

hard worked that they have no time to trouble
about the inventive side of the question. It is

frequently, very frequently, the man who has
leisure and takes up any art or science as a hobby,
who will pursue some particular point that may
lead to verv valuable results. We are fully alive to

this.

It seems that all along we have been very
generous in our interpetation of the term " experi-

menter."
I do not think there is any other point with

regard to licensing, but if anyone desires to ask
questions, and the Chairman considers they are in

order. I will do my best to answer them.
The President.

"

Captain Loring, would you like to supplement
these remarks ?

Captain Loring.
There is very little I can say in addition to the

most excellent speech of Mr. Shaughnessy.
Mr. Shaughnessy has put the whole case of the
Post Office so very clearly that I cannot do any-
thing more than just to tell you at the present
moment we are not giving a decision.

We are not in a position to say that any decision

like to support what Mr. Shaghnessy said with
regard to the fact that I can assure the members
there is no intention on the part of the Post Office

to put any obstacle in the way of the issue of

experimental licences to the proper people.

I know there has been a certain amount of

comment regarding the withholding of licences

—

you see it in the Press—and people are wondering
what is happening, but we must realise that this

broadcasting question has only arisen very recently

and very suddenly, and has increased the niunber of

licensees or applicants for licences tenfold and even
more, and also with the increase in the number of

licensees, it is essential to adopt a definite policy,

and therefore it is only wise, in the interest of all

of us. that the Post Office, who is responsible for

the future policy, shotild go as slowly as possible,

and as far as may be consult the interests of all

concerned, as we did only a few days ago when
yoiu- representatives came to see tis.

I do not think that any of you can say that
duruig the last two or three years the amateur
movement has not received very great consideration
and sympathy from the Post Office Department,
which is supposed to be one which is entirely

devoid of these sentiments verv often, and the
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Post Office only desires to see the experimenter
on the one lianii get everything he wants in order

to pursue his investigations, and on the other hand,
to see the broadcasting industry, which is going
to be a very considerable one, established on a pro-

per basis, wliii'h will enable its extension without
ha\Tng to revise the conditions and cause friction

all round by having to make new regulations.

I would just like to say, as regards the wortl
" Radio ' for the Wireless Society of London,
I think it is a great impro\enient on the word
" Wireless."

There is one other little point ^\hich I should
like to mention to the Society, and that is the
use of this new word " broadcaster," which has
recently been so freely adopted. To my mind
it is a horrible word.
Mr. C. F. Phillips.

Mr. Chairman, Ladies and Gentlemen ;—First

of all, I think we owe a very hearty vote of thanks
to the Post Office, especially to Mr. Shaughnessy
and Captain Loring for their remarks this e\ening.
I think that the Post Office is very old and very
wise. They won't give too much, and they won't
give it too readily. They give us little by little,

but I have come to the conclusion that what they
do gi\e they give with a good grace. 1 think as

regards " no reaction during broadcast hom'S,"
it is the wisest possible decision : that the user of

an experimental set who listens to broadcast should
be put on his honour, not to use a limited amount
of reaction, but to use no reaction whatsoever,
to take such steps as are necessary to ensure
that his friends by a.ssisting him in the manipulation
of his apparatus they cannot unwittingly offend
through lack of knowledge. I think it is a wise
step, and 1 do not think it is a hard restriction,

specially in view of the fact that generally the
experimenter has at his disposal several valves
and a very high class station to listen to. You
will notice that in the broadcast band the wavelength
covers the amateur wavelength of 440 metres for

transmission. You might think that it is a hard-
ship to be thus prevented from listening to your
friends during the hours of broadcasting, but
I think you would find in practice that if you at-

tempted to listen to a 10-watt transmission made on
440 metres whilst a broadcasting station is trans-

mitting on a kilowatt and a half that jou would
not have much chance.

Now as regards the position of the Broadcasting
Company— the company that is about to be
formed—I have had the honour of sitting on the
Committee forming that Company, and I have
taken it upon myself to iirge the point of view of

the amateur. At the meeting this afternoon I

told the members of that Company that I proposed
to say a few words this evening, and what I say
I say with their consent. I want to take away
one idea that may exist in the minds of some of

you here, and in the minds of some who may not
be here, that this proposed Broadcasting Company
is in any way a monopoly. The Broadcasting
Company is not a monopoly in any sense of theword.

For broadcasting to be a success somebody
ha.s to do it. In a little place like England it is

quite impossible for an unlimited niunber of people
to be allowed to broadcast, and therefore the
actual broadcasting must be in the hands of a few.
Also it is very necessary that the transmissions
should be coordinated, and again we possess

great advantages in one organisation if tliat co-

ordination becomes automatic.
Now as regards the no-monopoly point. If the

Broadcast Company were going to give all the
transmissions and also sell all the apparatus,
there would be a monopoly, but in their wisdom
the Post Office authorities would not coimtenance
such a thing as that. Anybody is perfectly free

to join the Broadcast Company and to make appa-
ratus, and he cannot be refused. That immediately
destroys any question of monopoly. He has only
to ask and he may join, and he may then become
a member of the Company. The real object
of the Broadcasting Company is to provide that
the apparat us used for broadcasting in this country
shall be of British manufacture. The industry
is likely to be a very large one, and if it is a largo

industry it will employ a large nmnber of people,

and at this time, when imemployment is such a

serious question. It is essential that the condition
should be fulfilled that the apparatus shall be
British, and that can only be done by banding
together the manufactiu'ers of this apparatus,
who will have to give guarantees that theirajiparatus

will be British.

Now as regards the amateur position. The
amateur has had a free hand hitherto, and we have
the assurance of the Post Office that he %vill have a
free hand in the future. Soon there is going to be
provided for him, to listen into on high power,
something that he can make a loud noise with
without verjr expensive apparatus.

He may tell the Post Office that he wants his

experimenter's licence solely to listen to North
Foreland, but in practice it is perfectly certain

that he will at some time listen to broadcasting.

The Post Office was approached with that in mind
to see what can be done in order to ensure that the
amatem" shall pay some trifling sum in exchange
for this programme. It is quite likely, and I know
that this Society has recommended, that the
amateur licence fee shall be slightly increased.

Do not think that this is an additional tax which
the Post Office requires. But when you are given
an experimental licence now, you are virtually

getting m addition a free ticket for the music hall.

If you are asked to pay a few shillings a year it

won't be a large sum. Just put it down to the
jirogramme. for that is all it is.

One more thing I might add to what 1 have said.

People are always asking when broadcasting is

going to start. I think it will start pretty soon.

In fact, I know it will start very soon indeed.

There will be official broadcasting starting on
September 30th to October 7th from the Horti-
cultural Hall, for the Exhibition, at the hours of

11, 3, 6 and 8, except on Smiday. These trans-

missions will be made in order that people visiting

the Exhibition may know what they may expect to

hear when they purchase their broadcasting sets.

Each transmission will be received at the
Exhibition, and when once that broadcasting has
been started 1 should not be at all surprised if it

continues.
The Broadcast Committee wish me to state that

never at any time have they seriously desired to

limit any rights and privileges given amateurs by
the Post Office in the past which they know the
Post Office intend .shall continue to exist that they
can be quite certain they would not for their part
endeavour to restrict them.

(To be concluded.) c 2
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The Wireless Society of London.
HOW THE BROADCAST LICENSEE MAY JOIN.

THE non-commercial user of wireless

telegraphy has hitherto been confined

to the class known as the amateur and
experimenter, but the introduction of broad-
casting has necessitated the adoption of a new
name to define those non-technical users, who
are nevertheless interested in wireless to the

extent of listening in for the broadcast trans-

missions. A very large proportion of these

recruits to the science will undoubtedly later

on attain a knowledge of the technical side of
the subject and will ioin the ranks ofthe amateur
proper and the experimenter.

The Postmaster-General has recognised that

the introduction of broadcasting creates a new
class of user of wireless, and this class is to be
accommodated with the special form of license

known as the Broadcast License.

The Wireless Society' of London, equally

appreciative of the fact that a new factor has

arisen, and that the new class of user should be

specially catered for, has taken action as already

indicated in the note which appeared on page

26 of the issue of this Journal for October 7th,

and in taking this step the Society looks for the

support of all affiliated societies.

Broadcast licensees, or those who have appUed
for broadcast licences, will be accommodated
in the Society as Associates, and no technical

qualifications will be expected of them. Those
who desire to become experimenters will be

given every assistance through the Society to

acquire the requisite knowledge, through the

medium of lectures and demonstrations to be

specially provided.

The subscription for AssociatCo is 5s. per

annum, without entrance fee. Applications

may be made at once to the Hon. Secretary,

Mr. L. McMichael, 32. Quex Road, W. Hamp-
stead, N.W.6.

Notes
Death of Prof. F. T. Trouton, F.R.S.

Profe.ssor F. T. Troutoii, wliose death took place
a few days ago, will be remembered in wireless

circles as one of the first experimenters in radio
science in this coimtry. He wa.s Emeritus Professor
of Phj'sics in the University of London, and was
assistant to Professor Fitzgerald of Trinity College,

Dublin, for many years. His connection with the
Theory of Relativity has recently been a means
of bringing his name before the scientific world.
Prof. Trouton took an active part in the afiairs

of the Royal Society, of which he was a fellow.

Lecture at Selfridge's,
Capt. H. de A. Donislhorpe gave a lectui'e at

Selfridge's Stores on October 3rd. Experiments
were carried out, and a number of interesting
photographs of land and ship wireless installations

were shown. At the close of the lecture music was
successfully received.

Concerts at Croydon.
Croydon Public Library was used for demonstrat-

ing the reception of wireless concerts a few days ago.

A Kingston Club.
We are informed by Mr. R. J. T. Norton (2 NQ),

of 14, Woodside Road, Kingston-on-Thames, that

he, together with other amateurs in the Kingston
district, anticipate forming a club. Those interested

and who might become members are invited to

communicate with Mr. Norton.

A Change of Wavelength.
An Air Ministry notice to airmen states that

with effect from October !st, 1922, the British
Meteorological Synoptic message issued at 0200
G.M.T. will be transmitted on 4,100 metres C.W.
instead of on 1 .400 metre* C.W.

A Knlghtsbridge Radio Club.
Mr. K. H. Davis, the secretary of the newly

formed Knightsbridge Radio Club, informs us that
headquarters for the members have been acquired.
Communications should be sent direct to the
Secretary's address, 1, Kiiuierton Place, South
Knightsljridge. He will gladly fiuriish full partic-

ulars as to membership to anyone in the district

Halifax Exhibition.
Members of the Hahfax Wireless Club are

demonstrating, and selling their surplus apparatus
at an exhibition to be held at their headquarters,

Clare Hall, Prescott Street, Halifax, on October
20th and 21st. Apparatus by leading makers
will be exhibited. vSpecial transmissions of music
are lieing arranged.
Amateur Gall Sign 2 FC.
Our list of Experimental Stations contains au

error. The particulars relating to 2 FC should
be cancelled.

The Armstrong Circuit.
In our next issue will appear a full constructional

article on the Armstrong Super-Regenerative
Receiver, written by Mr. P. W. Harris, a frequent
contributor to this Journal. The receiver to be
described makes use of a circuit not previously

published in this country and admirable results

are being obtained.
A Luncheon.
On Saturday, October 7th, a lunch was given to

those responsible for the transmission and recep-

tion of the concerts in connection with the Ex-
hibition to express personal appreciation of their

work. The Imich was promoted by Mr. Duveer,
of Messrs. Burndept. Ltd., and the Wireless Society
of London, was also represented.
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Correspondence

To the Editor oj The Wikeless \\'ohld and
Radio Review.

Sir,—I was interested to read in the issue of

September 16th a letter addressed to you by
Mr. L. M. Baker (2FN), whose transmissions of

music, incidentally, I very much enjoy.
We can all understand, I think, the maimer in

which Mr. Skeet, of Leicester, made his mistake.
When I got one of my early attempts to work,

the first speech I heard was, " Hello 2PF, 2FN
calling.

'

'

Since the publication of Mr. Skeet's letter, the
gentleman who I believed to be " 2PF " has given
out his call sign in what you no doubt will agree all

amateurs should u-se—the "lingo" of signalling,

2 pip esses. When Writtle transmits there is

no mistaking the call sign of 2 emma toe.

Gerald Harrison,
Xottingham.

ON HETERODYNES.

c>oot5/ir

MUMM

It is regretted that an omission was made from
the circuit diagram given in Fig. 20, page 852.
The corrected diagram is here given.

Calendar of Current Events
Friday, October 13th.
West London Wlreless and Experimental

Association.
At .Stamford Brook Lodge, Ravenscourt Park,
W.6. A popular lecture and demonstration of
latest apparatus made by Messrs. Bumdept. Ltd
by Mr. A. O. Gibbons.

Belvedere and Di.sthict R.vdio .\nu SciESTiric
SOCIETV.

Lectures on " Crystal Circuits," by Mr, C. E.
Morrison, and "Telephones and Microphones,"
by Mr. S. G. Meailows.

Radio .Scientific Society.
7 p.m. Ax The Grotto Caf6, Todd Street,
Manchester. .Annual General Meeting.

Sunday, October 15th.
Daily Mail Concert from the Hague, PCGG,
8 to 9 p.m. (J.M.T,, on 1,085 metre's.

Monday, October 16th.
FiNCHLEY AND DISTRICT WiRELESS SoclETV.
Social Evening. (Postponed to October 30th).
Ipswich and District Wireless .Society.
-Vt 8 p.m. .\t 55, Foimereau Road. Lecture
on " Armstrong Circuit Experiences." by Mr.
Dyer.

Tuesday, October 17th.
Transmissions of telephonv at 8 p.m. on 400
metres by 2 MT Writtle.

Wednesday, October 18th.
The Institite of Physics.

At 6 p.m. At Institution of Electrical Engineers.
Lecture on " Physics and the Physicist," by
Mr. aiflord C. Paterson. (Third lecture of
series.

)

-At 5-5.30; 6-6.30 p.m. Concert in aid of the
Gravesend Disabled Soldiers' and Sailors' Fund .

(P.M.G. permitting.

)

Thursday, October 19th.
Daily _Mail Concert as above.

Derby Wireless Club.
Informal meeting.

Friday, October 20th.
PowisLAKD Radio and Scientific Society.

First meeting and lecture bj- Viscount Chine
on " " The Elementary Principles of Wireless."
Wakefield and District Wireless Society.
At 8 p.m. .\t the Y.M.C.A. Lecture on " A
Four-Valve Receiver,"' by Mr. Swale.

Halifax Wireless Club.
At 6.30 p.m. Ax Clare Hall, Prescott Street,
Halifax, and also the following day from 2.30 p.m.
Exhibition of Wireless Apparatus by all the
leading makers. Demonstrations and sale of
members surplu.s ap|3aratus.

Sunday, October 22nd.
Daily Mail Concert as above.

Tuesday, October 24th.
Telephony bj- 2 MT Writtle as above.

Wednesday, October 25th.
Redhill & District Y.M.C.A. Wireless Society.

.At HI, Station Road, Redhill. Lecture on
" Inductances," by Mr. Pescett.

Thursday, October 26th.
Daily Mail Concert as above.

Derby Wireless Club.
-At 7.30 p.m. .At The Court, Alvaston. Lecture
on •' Amplification," bv Mr. E. V. R. Martin.

Friday, October 27th/
Wakefield and District Wireless Societv.
Lecture on " The Relation of Inductance and
Capacity to Eleitro Magnet Waves in Receiving
and Transmitting Circuits,"' bv Mr. Watson.

Saturday, October 28th.
Working Men's Wireless Club.

.At Crowndale Road, X.W.I. Exhibition and
demonstration at I p.m., also exhibition of
X-Ray apparatus.
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Wireless Club Reports
NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings uj Wireless

Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they

are to appear and as concise as possible, the Editor re^serving the right to edit and curtail the reports if ncrrxsary.

The Editor will be pleased to consider for publication papers read before Societies. An
Asterisk denotes affiliation with the Wireless Society of London.

North Middlesex Wireless Club.* tion. and members listened with great interest to

Hon. Secretary, Mr. E. M. Savage, " Nithsdale," 2 MT. Mr. J. Keens then delivered the second
Eversley Park Road, Winchmore Hill, N.21.

A meeting of the Club was held on September 20th
at headquarters, Shaftesbury Hall, Bowes Park.

This meeting, following close on the fete held at

Palmer's Green in aid of the local hospitals, at which
the Club assisted, it was thought that it would
interest new members to hear how the speech
received on that occasion was transmitted. The
Chairman accordingly called on Mr. L. C. Holton
to lecture on " The Transmission of Wireless
Telephony. '

*

Mr. Holton began by explaining the action of a

simple ' spark " transmitter, and showed how a

group of waves finally produced a single movement
of the telephone receiver. He said that the human
ear could distinguish frequencies from 34 up to

about 16,000 to 20,000 per second as a musical note,

and went on to explain what difficulties had to be
overcome before speech could be transmitted by
wireless when the transmitting system employed
"damped waves." He said these difficulties were
easily overcome when a '

' continuous wave
system was used, «nd drew a number of circuits

showing how a valve could be made to generate

the necessary waves, and explained how a micro-

phone, when connected in a suitable part of the

circuit, had the effect of modulating the waves
radiated, and produced speech in the receiver at the

other end.
Mr. Holton then gave particulars of a more

powerful circuit using one valve (the power valve)

for generatmg the waves, and a second valve (the

control valve) for impressing speech on the wave.
He then exhibited the transmission panel of his

set, which was well on the way to completion, and
which had been made to his design by Mr. G. W.
Evans. This is a particularly fine piece of work
which made all those present feel envious.

After a vote of thanks to Mr. Holton, the

Secretary read a letter from the Marconi Co.,

thanking the Club for its assistance at the fete

mentioned above, when music was transmitted

from 2 LO, and received at Palmer's Green on the

Marconi Co.'s instruments by their operator. It is

expected that one result of the fete will be a large

influx of members to the Club, particulars of which
may be had on application to the Hon. Secretary.

East London Radio Society.*

Hon. Secretary, The Lecture Hall, Woodstock
Road, Poplar, E.14.
A successful meeting was held at the Lecture

Hall, Woodstock Road, E.14, on September 19th,

with Mr. A. J. Alexander in the chair.

Informal discu.ssion preceded the actual opening

of the meeting. These short open discussions are

proving of great value to the Society, and most
new members' difficulties are satisfactorily disposed

of by the more experienced and competent experi-

menters. The Society's set was then set in opera-

lecture of the present series, the subject being
" The Application of the Thermionic Valve to

Receiving Circuits." Those who knew little of the
subject were agreeably surprised to find what was
to them a difficult matter, ably brought within their

comprehension. Those who knew a great deal of

the subject were equally surprised to listen to the
matter being so simply explained.

The meeting closed with votes of thanks to the
Chairman and Lecturer.,

On September 22nd a further meeting was held.

On September 26th a lecture was given on
" Inductance Coils," with some remarks upon
crystal sets.

The Secretary will be pleased to hear from any
East London amatexu' desirous of joining the
Society.

Durham City and District Wireless Club.*
Hon. Secretary, Mr. Geo. Barnard, 3, Sowerby

Street, Sacriston, Dvuham.
The first public lectxu'e and demonstration

organised by the above Club took place on Friday,
September 22nd. The hall was packed to the limit.

To suit the requirements of the raajoritj- there,

Capt. H. de A. Donisthorpe did not make his

address of too technical a natiu-e.

As is always usual, some of the experiments did
not come off ; however, there were some very
interesting demonstrations which proved most
entertaining to the crowded house.
The lantern slides were shown admirably by

Mr. Bertram, who is a member of the Club. At
the conclusion of the lecttue, Lt.-Col. Cluft', on
behalf of the meeting, thanked Capt. Donisthorpe,
and asked for appreciation to be shown in the usual
way.
A large percentage of those present remained

behind to inspect the apparatus, which included
a loud speaker, a seven-valve Marconi receiver.

Seismograph, and a fine compact three-valve

audio frequency amplifier belonging to Mr. D.
Bromwell.

Wireless and Experimental Association.*
Hon. Secretary, Mr. Geo. Sutton, 18, Melford

Road, S.E.22.
At the Central Hall, Peckham, on September 27th,

the members carried out buzzer practice under
Mr. Sam Middleton. The Chairman, Mr. Knight,
lectured on series and parallel connections of

batteries, and also different systems of electric light

wiring. Mr. Bird, the newly-appointed Secretary

for foreign members, read correspondence from a
member stationed at Cairo.

Mr. Middleton then gave useful tips on surfacing

and working ebonite, which were much appreciated

Wakefield and District Wireless Society.*
Hon. Secretary, Mr. Ed. Swale, II. Thornea

Road, Wakefield.
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A meeting of the aho\ e was lield in the Y.M.C.A.,
Grove Road, on Friday. September 22nd, at

8 p.m. Cliairman. Mr. H. H. T. Burbiiry
(President).

The minutes were read and signed, after whicli

Mr. Burbury called upon his son to give his leotiu-e

on the '" Two-valve. High Frequency Amplifier,

with a view to Maximum Amplifieation." a con-
tinuation from tlie meeting of September 1st.

Messrs. Bateraan and Wrigley figured in discussion

with the speaker, who explained every detail to

a most appreciative audience.
.\11 were glad to see the return of the President

after his two months business vacation.

Buzzer practices are now in vogue for half-an-hour
prior to each meeting.

Newcastle and District Amateur Wireless
Association.*

Hon. Secretary, Mr. Colin Bain, 51, Grainger
Street. Newcastle-on -T\-ne.

A meeting of the above Association was held at

Headquarters. Wireless School, Eldon Square,
Xewcastle-on-Tyne, on Monday, August 28th, at
which a demonstration was given by the representa-

tive of The Sterling Telephone Co., Ltd., of the
large 18-in. Magnavox loud speaker, with an
amplifier. Tremendously loud signals were re-

ceived.

At the following weekly meeting on Monday,
September 4th, seven new members were proposed
and approved of by the Committee, bringing

the membership up to 81.

In view of the now rapidly increasing number of

members it has become necessary to find a larger

club-room, and all members were requested to

endeavour to find a suitable club-room for the
future use of the Association.

Letters from the P.M.G. to members applying
for experimental licences were then read, and after

a short discussion Mr. Burdis recommended all new
members to apply for a simple non-radiating
circuit at first, then after haWng gained experience,

to apply for permission to use a more complete
installation.

A very interesting discussion upon short wave
inductances finished the business of the evening.

Leicestershire Radio and Scientific Society.*
Hon. Secretary, Mr. .J. R. Crawley, 269, Mere

Road, Leicester.

The Society held their bi-monthly meeting on
September 2oth, at headquarters. Mercury Office,

8, Chatham Street.

The President, Mr. Cyril T. Atkinson, being the
lecturer, Mr. H. E. Dyson, Vice-President, took the
chair.

There was a large gathering, many ne'v members
being in e\ndence. The preliminary business was
short, consisting mainly of a small amount of
correspondence, together with discussion of a
special scheme of lectures suitable for beginners,
this latter item being left for the consideration of

the Committee.
The Chairman then called upon the President

to deliver his lecture on " Wavemeters."
Mr. Atkinson opened up with the elementary

principles of wavemeter design, passing by easy
stages to the consideration of one or two sound
commercial instruments as follows : First the
Marconi crj'stal type, second a Telefimken instru-

ment, and thirdly the TowiKsend f>atterii. Each of

these types received a very detailed analysis, special

reference being given to the latter owing to its

suitability for home construction, which was next
touched upon, detailed instruction being given of

a similar instrument having a simple range of from
140 to 240 metres. The lecture was concluded with
an explanation of a method of calibration suitable

for wavemeters of a compurativelj- short maximum
wavelength, viz., the Lecher wire. A discu.ssion

followed, Mr. Atkinson making suitable replies to

the sundry questioners. The meeting then con-
cluded by a \ery hearty vote of thanks from the
assembly for the interesting and useful lecture,

this being proposed by the Chairman and seconded
by Messrs. J. W. Pallett and D. Morton.
The next meeting of the Society took place on

October 9th, the title of the lecture being " The
Construction of Wireless Apparatus.'" by Mr. S.

Skeet.
.411 communications regarding the Society to be

addressed to the Hon. Secretary.

Stoke-on-Trent Wireless and Experimental
Society.*

Hon. Secretary, -Mr. F. T. Jones, 360, C'obridge

Road, Hanley.
At a meeting at the Y.M.C.A., Hanley, on

September 28th, it was armounced that a temporary
permit had been received from the G.P.O. pending
the issue of the experimental receiving licence.

The Society is now in a position to carry on its

practical work unimpeded.
Arrangements were made to entertain local boy

scouts on the occasion of the Prince of Wales'
address to scouts from York House, broadcasted
from Marconi House on October 7th.

Wallasey Wireless and Experimental Society.*
Hon. Secretary, Mr. C. D. M. Hamilton,

24. Vaughan Road. Wallasey.
On September 6th a lecture and demonstration

were conducted by Messrs. Cowan and Hamilton.
A four-valve receiver was used, a detector panel

and low frequency unit constructed by Mr. Hamil-
ton, and a two-valve L.F. unit made by Mr. Cowan.
The Society's indoor aerial not being as efficient

as could be wishetl, the results were perhaps open
to criticism, but signals were received from several

continental stations, and telephony from the dock
board and bar ship was made audible to the

members through a " Brown " loud speaker.

A field meeting was held on September 9th,

excellent results being obtained on two valves.

Telephony was received from several local amateurs.

Liverpool Wireless Society.*

Hon. Secretary, Mr. C. L. Lyons. 76, Old Hall

Street, Liverpool (telephone 4641 Central).

A meeting was held on September 28th at the

Royal Institution, Colquit Street. Liverpool.

Mr. E. B. Grindrod was in the chair.

Questions were dealt with by Mr. S. Lowey,
who gave blackboard diagrams. (Mr. Lowey's
station was described in The Wireless World and
Radio Review some few issues back.

)

One of the series of short lectures which is pro-

ceeding in conjunction with the Society's apparatus

was then delivered. At the last meeting the

C. Mark III three-valve amplifier was fully

described. On this occasion the Mark Til. tuner

was described in detail by Mr. N. D. B. Hyde, in
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more or less non-teciinieal manner, blackboard
diagrams being used. The recei\Tng panel proper
was taken from its ease and passed round for

inspection. Questions were again invited and dealt

with by ilr. Hyde.
The winter session of the Society opened on

October 1 2th, when the President, Professor E. W.
Marchant, D.Sc, delivered an interesting address.

All local amateurs and enthusiasts are invited to
join the Society. During September over twelve
new members wore enrolled.

Sunderland Wireless and Scientific
Association.*

Hon. Secretary, Mr. H. G. Mac CoU, 1, North
Elms, Sunderland.
The last General Meeting of the session was held

at the Technical College on Saturday, September
23rd. Nominations having been received for the
Officers and Committee for the ensuing year,

Mr. R. Sutherland Allan opened a discussion on the
programme for the next session. He informed the
meeting that a suite of rooms had been obtained
for the Association at Westfield House, consisting

of a reading room, experimentaUand lecture room,
Secretary's office, and cloak room. These rooms
are to be open daily for the use of members.
He then explained that the Committee had ar-

ranged to run a number of courses of lectures

jointly with the Sunderland Y.M.C.A. Radio Society.

The following courses have been arranged :

—

(1) Course of 24 Wireless lectures. (2) Course
of 12 lectures on Elementary Magnetism and Elec-

tricity (before Christmas), followed by 12 Ele-
mentary Wireless Lectures. (3) Course of

Elementary Wireless Lectures for Beginners. (4)

Lectures on other scientific subjects, lect<irettes,

debates, etc. (5) Four Public Popular Lectures.

(6) Courses of Senior and Junior Buzzer Practice.

A discussion then ensued, after which the meeting
was declared informal. The Association is holding
a wireless and scientific exhibition in connection
with the Sunderland Housing and Health Exhibition
at the Whitehall Rink from October 3rd to 1 4th.

The present membership is 131.

Whitley and Monkseaton Y.M.C.A. Wireless
Society.

Hon. Secretary, Mr. R. J. Oliver, 12, Waverley
Avenue, Monkseaton, Northumberland.

This Society, recently formed, has 30 members.
The officers for the ensuing year are—President,

Mr. H. B. Saint ; Vice-Presidents, Mr. H. Kitchen,
M.I.E.E., and Mr. H. F. White, M.I.R.E. ; Chair-

man, Mr. Fred Morley ; Secretary and Treasurer,

Mr. R. J. OUver. Messrs. Fred Kaye, G. M. Daniels

and T. W. Stewart, were elected to serve on the
Committee.

Applications for membership should be sent to

the Hon. Secretarj-.

Eastern Enfield Wireless and Experimental
Society.

Hon. Secretary, Mr. Arthiu- I. Dabbs, 315, High
Road, Ponders End, N.
The inaugural meeting of the above Society was

held on September 28th at the " Falcon Inn,"
South Street, Ponders End, when a very satis-

factory attendance was recorded. Mr. J. Kent
was elected Chairman, Mr. Balfour, Treasiu-er, and
Mr. A. Dabbs, Hon. Secretary. A Committee was
elected consisting of the Chairman, Secretary, and
Messrs. A. Rich, Gill and Brackenbury.

The Cliairman announced that Mr. Balfour had
very kindly offered the use of the room for meetings,
and, moreover, was presenting the Society with a
complete three-valve receiving set with loud
speaker and aerial for the use of the members at
the meeting room. A hearty vote of thanks was
accorded Mr. Balfour, ajid arrangements were
made for the application forthehcenceimmediatelj'.
The subscription decided upon is 10s. 6d. per

year, the objects of the Society being to assist

everybody in the district who is in any way
interested in wireless either from an experimental
or " broadcasting " point of view. Meetings are

held every Thursday at 8 p.m. at the " Falcon Iim,"
and the Secretary wiU be very pleased to give
prospective members any information if they will

write him or attend the meetings. The Society
has had an enthusiastic commencement, and has
prospects of being very well equipped, and it is

hoped that everybody in the district interested will

recognise the advantages of the Society.

Bromley Radio and Experimental Society.
Hon. Secretary, Mr. J. Fergusson-Croome,

" Gowrie," Wendover Road, Bromley, Kent.
The inaugural meeting was held on September

25th, at 8 p.m., at 14, College Road, Bromley. A
good niimber of amateurs attended.

Enthusiasts in the Bromley district are invited

to communicate with the Hon. Secretary.

Middlesbrough and District Wireless Society.
Hon. Secretary, Mr. Cleveland Hood, Nunthorpe,

S.O., Yorks.
A meeting of this Society was held on Sep-

tember 1 8th, when Mr. Frank King deUvered his

paper on the "Armstrong Regenerative Circuit,"

after which a keen discussion took place.

It was resolved that the circuit should be applied
to the Society's apparatus in order to discover what
disadvantages Armstrong's new invention carries

with it.

The Society has a full programme until December.

Ipswich and District Wireless Society.
Hon. Secretary, Mr. F. T. G. Townsend, 46, Grove

Lane, Ipswich.
A very successful sale and exchange of members'

spare apparatus was carried through under the
auspices of the above Society at its headquarters,

55, Foimereau Road, on September 25th. The
stipulation was made that 10 per cent, of all sales

should be given to the general fund of the Society.

It was pleasing to note the presence of the Society's

representatives from Felixstowe and Bury St.

Edmvmds. The Annual General Meeting is being
held shortly, and any resolutions or suggestions
should be submitted to the Committee at once.

Wolverhampton and District Wireless Society.
Hon. Secretary, Mr. J. A. H. Devey, 232, Great

Brickkiln Street, Wolverhampton.
At a meeting of the above Society held at head-

quarters, 26, King Street, Wolverhampton, on
September 27th, a most instructive and unique
lecture was given by Mr. F. G. Redhead on '' Psychic
Phenomena and Wireless."
The subject proved an exceedingly attractive

one, the lecturer endeavoming to prove that a
similar action took place with the human brain as

that of wireless telegraphy, the various organs
acting on each other by induction, and the nerves
and fibres being the conducting bodies. This was
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due to the electric forces of tlie brain. Telepathy,
as he expressed it, was really a htiman wireless.

The lecturer went on to say that the human brain
is not only a transmitting and receiving machine
for electric waves, but the human body is a com-
plete electric generating station.

A very animated and vivacious discussion
followed, the subject being gone into thoroughly,
Messrs. Harvey-Marston, A. A. Devey, Rushton,
Jones and Court, taking part.

Fulham and Chelsea Amateur Radio and
Social Society.

Hon. Secretary. Mr. R. S. V. Wood, 48, Hamble
Street, Fulham, "S.W. 6.

The minutes of the previous meeting being read
and accepted, one new member was presented to
the meeting and accepted for enrolment. Total
membership, 72.

During the evening Mr. Skutt gave an interesting

and simple analogy of the fixed condenser, and
Mr. Hawthorne dealt with the functions of the
valve in answer to a jimior.

Mr. Gauntlet also gave his experience on reception
on a gas-pipe aerial and water-pipe earth.

The Society's headquarters are Chelsea Poly-
technic, Manresa Road, Chelsea.

All communications to be addressed to the Hon.
Secretarj'.

Clapham Park Wireless Society.

Hon. Secretarv, Mr. J. C. Elvy, 12, Tavistock
Street, Strand, \V.C.

The second, third, fourth and fifth general
meetings of the above were held at Headquarters,
Studios, 67, Balham High Road, on August 9th,

23rd, September tith and 20th, 1922, and the
Society can now be regarded as a real hve institu-

tion. Its headquarters being located on the 'bus

and tram routes proves decidedly advantageous
to members on outskirts of Streatham Hill, Balham,
Clapham, Tooting, Battersea and Wandsworth.
Applications for membership have been received
from Wimbledon and Merton.
An aerial gratuitously provided by one of the

members, Mr. F. Race, has been erected by Mr.
M. P. Prout, the Hon.Treasurer, at the headquarters,
and Mr. A. L. Beadle has loaned Morse apparatus for

the usual " buzzer practice."
Mr. H. J. Howard gave a lecture on " The A.B.C.

of Wireless," at the September 6th meeting, which
provoked a healthy and instructive discussion,

followed by a demonstration with a H.P.R. three-
valve set, provided by Mr. Race for the evening's
" listening in," necessajy permission having been
obtained from P.M.G.
The Hon. Treasurer has provided printed

stationery for the initial stages of the Society's

proceedings.
Mr. A. L. Beadle is experimenting on a device for

drawing attention of passers-by to the efiect

that those interested in wireless should walk inside
to gain information and advice.

The last meeting was noteworthy by reason of

one of the new members, Mr. J. A. Daniels, giving
an impromptu and most interesting discourse on
wireless in general and amplification in particular,

which provoked a healthy discussion, the lecturer
readily adapting himself to the general satisfaction
of all present.

Affiliation with the Wireless Society of London
was discussed, of which more will be heard later.

The Hon. Secretary suggested a device for over-
coming electrical troubles which Mr. A. L. Beadle
is contending with in connection with his Morse
signalling device for welcoming visitors inside

Headquarters when Society is conducting its

affairs.

Mr. J. A. Daniels promised to bring a five-valve
set and Magnavox loud speaker for demonstrational
purposes at the meeting on October 4th. Meetings
will be held at 7.30 p.m. every Wednesday for the
next six months. Visitors are welcomed. New
members are being admitted at every meeting.
Owing to the rapid growth of the membership

roll it has become necessary to bring into action
the Hon. Secretary's scheme of organisation,
namely, a representative for each section of the
geographical area embraced by the Society. Those
contemplating entering the Society are now able
to call or communicate with the representative for

the section in which they are resident, the representa-
tive being elected on the Conunittee, viz. :

—

Battersea: Chas. D. Richardson, Esq., 64, Sarsfield

Road, Balham, S.W. 12; Streatham Hill: K. S.

Burch, Esq., "Shirley," 15, Woodfield Avenue,
Streatham Hill, S.W. 1 6 ; Tooting : A. L. Beadle,
Esq., 118, Gassiott Road, S.W.17 ; Clapham:
W. Brierley, Esq., 2, Gauden Road, Clapham,
S.W.4 ; Balham : R. H. J. McCue, Esq., 50,

Cloudesdale Road, Balham, S.W.17; J. Gray,
Esq., 20, Ehnbourne Road, Balham, S.W.17;
Wandsworth Common : Mr. H. Austin, 60 Kyrle
Road, Wandsworth Common.
Hon. Secretary, Mr. J. C. Elvy, A.M.I.E.E.,

3, Fontenoy Road, Bedford Hill, S.W. 12.

Working Men's College Wireless Club.
Hon. Secretary, Mr. A. Fryatt, Working Men's

College, Crowndale Road, N.W.I.
The above Club is holding an exhibition on

October 28th at 7 p.m., and it extends a hearty
welcome to all interested in wireless.

It is hoped to arrange concerts with various
broadcasters, and also to gain permission for the
working of an indoor transmitter which, to amateurs
who, so far, have only been acquainted with a
receiving set, should prove extremely interesting.

In addition to the above, the members are ex-
hibiting their own apparatus, the construction of

which in many cases is very unique.
An X-ray exhibition is also being held in con-

junction with the Wireless Club.

Belvedere and District Radio and Scientific
Society.

Hon. Secretary, Mr. S. G. Meadows, 1. Kentish
Road, Belvedere, Kent.
The fourth meeting of the above Society was held

on Friday, September 22nd. The President in the
chair. The Society is fortunate in having such an
enthusiastic gentleman at its head.

Mr. S. Burman, duiing a lecture On " Construc-
tion of the Society's Apparatus," explained very
clearly the principle of the rectifying panel, and
at the same time considerably helped the amateur
who was puzzled with the functioning of certain

parts of the circuit.

Mr. S. C. Meadows followed with a lecture on the
" Wireless Wave. " Forthcoming lectures are as
follows :-^Fridav, October 6th, " Construction
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of Society's Apparatus," third lecture o£ series,

by Mr. S. Burnain. Friday, October 13th, " Crystal

Circuits," by Mr. C. E. Morriss ;
" Telephones and

Microphones," by Mr. S. G. Meadows.

Barnsley Amateur Wireless Association.
Corresponding Secretary, Mr. G. Wigglesworth,

Y.M.C.A. Buildings, Barnsley.

The headquarters of the above Association have
been finally established at the local Y.M.C.A.
buildings. The members of the recently formed
Wireless Section of the Y.M.C.A. have amalgamated
with the Association, making it a strong and
enthusiastic body of between 40 and 60 members
to date.

A general meeting was convened for September
27th, to elect - a President and Vice-Presidents,

and also for the purpose of determining the future

programme and policy of the Association.

Following are the Association's officers :

—

Chairman, Mr. C. Pickering ; Corresponding Secre-

tary, Mr. G. Wigglesworth ; Financial Secretary,

Mr. Kelly ; Treasurer, Mr. J. A. T. Carr.

Intending members should communicate with the

Secretary.

Sale, Altrincham and District Proposed
Society.

A Society is being formed for the Sale and
Altrmcham district. Those interested, especially

ladies, are invited to communicate with Mr. P.

Newton Clough, Stanley House, Sale.

Borough of Tynemouth Y.M.C.A. Radio and
Scientific Society.

Hon. Secretary. Mr. Geo. J. S. Littlefield. 37.

Borough Road, North Shields.

The third Aimual General Meeting of the above
Society was held on Monday, September 18th, in

the Y.M.C.A. buildings, Bedford Street, North
Shields. Coimcillor A. K. Hill presided, and there

was a good attendance of both old and prospective

members. There were also present Mr. R. Lishman,
J. P., and Mr. J. C. Burnett, B.Sc, Vice-Presidents

of the Society.

Mr. Littlefield read the Secretary's report of the

last year's work, which showed considerable pro-

gress, the outstanding features being the exhibition

and the dinner, both of which were highly successful.

During the summer months two field days were

held, one at Holywell Dene and the other at New-
biggin. At the latter place, transmission tests

were carried out under the guidance of Mr. Forsyth

and Mr. Boutland, of Ashington. A transmitting

licence for the Society is now being applied for.

The Treasurer, in his report, stated that although

there had been a considerable expenditure this

past year, particularly on the Club installation, the

financial position of the Society was extremely-

good.
Mr. Thomas Himter was cordially thanked for

his services in auditing the accounts.

These reports were followed by the election of

officers, the 'result being as follows :—Patron,

the Mayor of Tynemouth (re-elected); President,

Mr. J." E. Burnett, F.R.Met.Soc. (re-elect«d)

;

Vice-Presidents, Mr. S. Todd, Mr. W. Hall,

Councillor A. E. Hill. Mr. R. Li.shman, J.P... Mr.

E. E. Triggs. Mr. E. W. Heaton, F.R.G.S., Mr. J. C.

Burnett B.Sc, Mr. T. Blackburn (all re-elected) ;

Hon. Secretary, Mr. Geo. .T. S. Littlefield ; Hon.
Assistant SecVetarj-, Mr. D. G. Scott ; Hon.

Treasurer, Mr. J. E. Emery (re-elected) ; Hon.
Auditor, Mr. Thomas Hunter, A.C.A. (re-elected) ;

Committee, Dr. J. A. Hislop, Mr. R. Morley,
Mr. H. Hutchinson, Mr. W. J. Potts, Mr. L. L.

Sims (re-elected).

A vote of thanks to last year's officers was pro-

posed by Mr. Hutchinson and carried with acclama-
tion. Mr. Littlefield then said a few words about
this winter's syllabus of lectures which was well in

hand, and included a number of practical demonstra-
tions. It is hoped to hold a three-days' exhibition

in December. Items of a minor nature were then
dealt with, and it was stated that the Society's

apparatus would be available for the use of members
on meeting nights, Tuesdays and Fridays. It was
also decided that a dinner should be held at the

close of the winter session. The Secretary asked
all members possessing receiving apparatus to send
him reports of their reception of the Chase Radio
Telephony Station—5BA. Detailed reports of

the general reception in the North Shields district

could then be compiled and sent in. the information

being invaluable to the gentlemen operating the

station.

This concluded the business of the meeting and
after a hearty vote of thanks was proposed to

Councillor A. E. Hill for so kindly taking the chair

at extremely short notice, the meeting closed.

Afterwards several new members were enrolled.

Full particulars of the Society will be gladly sent

to anyone interested on application to the Hon.
Secretary.

Finchley and District Wireless Society.
Hon. Secretary, Mr. A. E. Field, 28, Holmwood

Gardens, Church End, Finchley, N.3.

The fourth meeting of the Society was held at

the Wright-Kingsford Home, Granvill Road,
when it was decided that future meetings should be
held on Monday evenings, at S o'clock, and that a
social evening .should be held on October 16th.

A demonstration was given on a four-valve set,

kindly lent by Mr. Bishop. The membership is

now over 40, and the Society is anxious to increase

its numbers still further. A buzzer class is held at

the close of each meeting, and is conducted by Mr.
NichoUs. The subscription has been fixed at

128. per annum for senior members, and 6s. per
annum for juniors.

It is hoped to become affiliated to the London
Wireless Society in the near future.

The Hon. Secretary invites enquiries from all

interested amateurs in the district.

Cambridge and District Wireless Society.
Hon. Secretary, Mr. .J. J. Butterfield, 107, King

Street, Cambridge.
Sir G. Douglas Newton, K.B.E., M.P., J.P., has

kindly consented to become patron of the Society.

Meetings for the winter session commenced on
Tuesday, October 3rd, and will be held on each
alternate Tuesday. It is hoped to publish further

particvilars later.

Knightsbridge Radio Club.
Hon. Secretary, Mr. R. H. Davis, 1, Kinnerton

Place South, Knightsbridge, S.W.
A wireless club has been formed at Knightsbridge.

Ideal headquarters have been obtained at St. Paul's

Men's Club, Wilton Crescent Mews. The member-
ship at present is nearly 30, and is gradually

increasing. The Secretary will be pleased to hear
from intending members.
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Questions and Answers
XOTK.—Thiji section of llw magazine is placed at the disposal of all readers who wish to receive advice

and ittfonnation on matters pertaining to both the technical and non-technical sides of wireless work. Readers
should comply trith the following rules —(1) Each qiiestion should be numbered and written on a separate sheet

on one side of the paper, and addressed ' Questions and An.9wers," Editor. The Wireless World and Radio
Review, 12 13, Henrietta Street, London, W.C.2. Queries should be clear and conci^se. (2) Before sending in

their questions readers are advLscd to search recent nu)}ibers to see whether the same queries have not been dealt

with before. (3) Each /•ommunic(ition sent in to be accompanied by the " Questions and Answers " coupon
to be found in the ailvertisement columns of the issue current at the time offorwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries tvill be answered under the initials

and town of the correspondent, or, if so desired, under a " nom de plunie.^' (5) In view of the fact that a large

proportion of the circuits and apparatus described in these an^ivers are covered by patents, readers are advised

before making use of them, to satisfy them-felves that they would not be infringing patents. (6) Where a reply

through the jost is required every <iucstion sent in must be accompanied by a postal order for the amount of

Is., or 'is. ikt. for a nui.vimuni of Jour questions. (7) Four questions is the maximtim which may be seyit in at

one time.

In view of the serioids interference which an
oscillaling receiver can cause to other receivers in

its neighbourhood, it is understood that for broad-

cast wavelengths certainly, and possibly for all

wavelengths, the Postmaster-General icill in future
allow no type of circuit which is capable of oscillating

and so energising the aerial, either directly or through

any circuit coupled to it.

The necessary consequence of this restriction is

that if reaction of the type commonly used in the

past is still employed, it must be in such a way that

the oscillation point cannot be reached over the

wavelength range of the receiver, hotvever tightly the

reaction coil is coupled, and with whatever values

offilament voltage or plate voltage the set is worked.
In order to comply tvith this requirement, it is

esseyitial that the reaction coil shoidd be sufficiently

loosely coupled to the aerial inductances as not to

set up oscillations, or alternatively the reaction might
be arranged between the grid and plate circuits of a

high frequency amplifier as shoioi on p. 715 of the

is.sue of September 2nd.

We strongly urge readers ivho are tnaking or using

sets of the u.sual reacting type to either reduce
the amount of reaction which they can employ to

such an extent that they are perfectly satisfied that the

set can never oscillate or to cut out their reaction

entirely.

" J.J.B." (Leith).—The present regulations of

the Postmaster-General specify that the reaction in-

ductance may be coupled back to the secondary of

the loose-coupled aerial tuning system. This being
the case, the use of a switch providing for a stand-
by position is no longer required. The arrange-
ment of the three-coils is consequently of im-
portance. The secondary circuit should be the
middle coil and the reaction one of the outside
coils. The tuner and stand-by switch maj' be
abandoned.
"J.B." (N.16).—When licences are issued to

experimenters permitting them to receive wireless
telegraphy signals, it is stipulated that they shall

make no use of any information that may come
to their knowledge by the use of their apparatus.
The Postmaster-General undertakes the reception
and delivery of telegrams handled by wireless,

and we carmot think that he would authorise you
to organise any such service for yourself.

" R.G.D." (Sydenham).—A diagram is given
in Fig. 1 of a three-valve receiver comprising H.F.
valve, detector, and L.F. magnifier, arranged to

suit the requirements of the Postmaster-General.
It is at present stated that the use of the three-coil

aerial circuit is permitted, which is made use of in

the circuit. Should the circuit not be approved
by the time you submit your application, you must
embody the arrangement shown in the article on
an H.F. amplifier, in our issue of September 30th
(see Fig. 1.)

Fig. 1.

" W.D,L." (N.12).—There are manymultivalve
circuits given in back numbers of this jotirnal

suitable for operating a loud speaker. It is difficult

to arrange H.F. amplification to cover such a wide
range of wavelengths, and we suggest interchange-
able high frequency transformers up to 2,000
metres, after which resistance capacity coupling is

substituted. The method of doing this is shown
on page 741 of September 2nd issue, where also

are shown switches for throwing H.F. and L.F.
valves in and out of circuit. We would also refer

you to the diagram. Fig. 9, on page 743 of the
September 2nd issue ; also Fig. 2 and the explana-
tory text concerning it on [lage 705 of August 26th
issue as a good guide.
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"R.A.H." (Accrington) mentions experiments
carried out in America for uMng the electric light
wires oj a house as an aerial by means of a special
fitting, and ask^ (1) Our opinion of this innovation.
(2) Whether it is possible to buy the necessary
apparatus in England.

( 1 ) The suggested scheme can certainly be worked
and gives qiiite satisfactory results in many cases
for short distances. See page 695, August 26th
issue. (2) A sviitable fitting is now marketed by
the Dubilier Condenser Co.
"W.E.S." (Maidstone) submits a circuit and

asks kou' it is that n certain coil iniproves the strength

of signaU.

We should say that this is due to the action of

this coil in conjunction with the grid condenser,
forming an " acceptor " circuit for the requu^d
frequency, allowing the transference of greater
potentials to the grid of the valve.

"E.C.D." (Kent) asks (1) For wiring diagram
using two H.F., one detector and one L.F. valves and
plug-in transformers, with reaction. (2) Would
three-valve set, one H.F., one detector and one L.F.
receive telephony from Manchester. (3) Capacities

of condensers to use in the set and (4) .4.re high
resistance telephones better for these circuits than low
resistance with transformer.

(1) and (3) See Fig. 2. (2) Yes. (4) No, a
correctly designed valve to telephone transformer
with L.R. telephones is the better arrangement,
although if it is necessary to economise there is no
harm in putting the H.R. telephones directly in the
plate circuit.

but if your transformer consists of separate sections

not connected together except by the external leads

shown, yoiu' scheme will be quite satisfactory.
'

' B .C.O. '

' (Earlsfleld).— ( 1 ) Both of the circuits

which you show are capable of causing radiation
when connected to an outside aerial. We believe,

however, that at the moment the Postmaster-
General is prepared to authorise the use of the
upper circuit, though he states that it is to be
operated in such a way as not to cause radiation.

The lower circuit, which consists of heterodj"ne
oscillator coupled to an inductance which in turn
is coupled to the aerial circuit, does, of course,
radiate, though the use of a separate oscillator

of this sort is. we believe, still approved by the
Postmaster-General. (2) The relationship between
the coils A and B depends entirely upon the amount
of inductance included in the aerial circuit. In-

stead of joining additional inductance in series

with the secondary of the aerial circuit oscillation

transformer, you might simply provide a coil,

placed near the secondary inductance, which is

connected in series with the plate circuit inductance
of the oscillator. (3) This depends entirelj' upon
tlie dimensions of the frame aerial. Would prob-
ably bring in ships and Paris, other spark stations

and telephony from high power broadcasting stations
up to a distance of .50 miles when connected to a
frame aerial having sides each of 4'. (4) It is

very difficult to receive PCGG on a frame aerial,

and we would recommend you to use one ha\ing
sides of at least -6'. arranging very careful tuning
for high freqvieney transformers.

Fig. 2.

"W.B." (Cardiff) asks (1) What windings to

piU on bobbi)is of a certain size for an L.F. trans-

former. (2) Whether the connections of a H.F.
transformer shown are correct.

( 1 ) Core B will be better. You should wind it

full of No. 44 wire, preferably DWS, using half as

many turns again for the secondarj' winding as for

the primary. (2) Your diagram is not very clear,

"W.F.S." (Kent) asks (1) For three-vuh-e

circuit with suntches making use of components
he possesses. (2) Particulars of aerial inductance.

(3) .Advice on set for concerts. (4) // fuses are

u.<ieful in L.T. circuit.

( 1 ) See Fig. 2 and switching arrangements
shown in September 30th issue. (2) You may
add coils to the aerial and closed circuits. We
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cannot usefully give winding details because we
have no knowledge of your aerial, condensers,

or wavelength range of yovir variometers. (3) Use
1 H.F. in preference to another L.F. valve. (4) No.
"C.B." (Madrid). (I) and (3) As you are

desirous of using your Mark III tuner for long wave
reception, you would be well advised to dismantle
it and make use of the components, particularly

as you wish to couple it to a valve receiver. We
should recommend you to obtain a three-coil

holder and set of coils, and tune your inductance
with the condensers removed from the Mark III ;

and you might arrange for two stages of H.F.

and is entirely due to tlie design of the intervalve
transformers, and the method in which they are
connected up. It may be very ditlicult to eliminate
it, and you might try reversing the connections to
the transformers, and the cores might be bridged
across and joined to the H.T. plus. Alternatively,
you might try separating the transformers out, and
keeping the cores carefully insulated from one
another. We would recommend you to substitute
one stage of L.F. amplification by H.F. to the
arrangement which is given in our issue of
September 30th, under the heading " Experimental
Station Design."

F,g. 3.

amplification followed by one L.F. amplifier.

You might find it rather difficult to manipulate
four stages of H.F. amplification. Numerous
circuits making u-se of this arrangement have been
given in the recent issues of this jom-nal under the
" Questions and Answers ' section ; in particular.

Fig. 10, page 743 : Fig. C, page 741 ; Fig. 5, page
740; Fig. 2, page 70.5; Fig. 4, page 706, etc. (2)

Yes ; you will obtain fairly good results with the

arrangement you propose, though we always
advocate the use of an outdoor aerial whenever
possible. (4) Usually 00013 and 000045 mfds.,

though one plate a little out of position may
somewhat increase these values.

"A.C." (Kilburn).—Although you state that

the switches shown on your set are of the
Dewar type, you do not .say the number of contacts

to which they are fitted, and consequently we cannot
work them into a circuit. However, the equipment
with which your panel is provided is entirely

suitable for building >ip the set described on page
677 of August 26th issue, and continued in the issue

of September 2nd, with the exception, of course,

that you have one additional valve, and an ad-

ditional transformer, which can easily be arranged
to provide another stage of note magnification.

We think the article to which we have referred you
gives you all the information you will need, and
far more than we could attempt to give you
here.
" " (Blackheath).—The trouble which

you are experiencini! is quite a common one.

" G.H." (Goteburg) a.-iks (1) If a resintaucc

coupled Jour-valve circuit should be as good as a
similarly coupled transformer circuit between 1,000

a)id 15,000 metres. (2) Diayram for such a circuit.

(3) // certain apparaUi-s conld be used in the tuner.

(4) What is a loading coil.

II) Probably somewhat better. (2) Diagram
of Fig. 9, page 673, August 19th issue, will be quite

satisfactory if the anode resistances are substituted

for the three anode tuned circuits shown. (3) All

the apparatus suggested is desirable, except the

variable condenser across the reaction coil, which
is hardly necessarj'. (4) Any inductance coil used

to raise the wavelength of a circuit.
'

' '
' (Aycocks Green) asks {I) If an

antenna or aerial plug is any good for a crystal set.

(2) // an atUenna is more efficient with a crystal set.

(3) If it is equal to an aerial.

(1) (2) and (3) We do not understand what you
mean by the term '" antenna plug." We should

imagine this to mean an arrangement for connecting

an aerial to a receiver by means of a plug and socket,

which is quite a satisfactory way of making connec-

tion. This, however, does not fit in with your

questions. We should be pleased to gi\e you further

advice if you will explain exactly what you mean by
this term. The terms " antenna " and " aerial " as

generally used are synonymous. Perhaps the reply

to " R.A.H." (Accrington) on tlie previous page
will help you.
"F.W.'' (Birmingham). \>'u will require,

we should sav, at least three interchangeable
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reaction coils to cover the range you require.

A raore convenient arrangement is to vary the
amount of added inductance connected in series

.yith tliis coil. As you have not yet constructed
yom' H.F. unit, we would recommend you to study
carefully the description given of one making
use of the tuned anode arrangement, which appears
in our issue of September 30th.
" H.B." (Birmingham).— (1) The type of in-

ductance to which you refer is quite suitable for

connecting in the plate circuit of the H.F. valve.

For reception on 300 metres one coil with 44 turns
is suitable, whilst two coils will tune between 500
and 700 metres. Beyond this range you must find out
the number required by experiment, as the in-

ductive value depends so much upon the closeness

of the coils when assembled. You should space
each coil with a piece of waxed paper when building

up your inductances. You will probably need
from 15 to 20 coils. The coupling of the reaction

coil connected in the plate circuit of the second
valve to the inductance of the rejector circuit is

a very satisfactory arrangement, and gives good
amplification, though tight coupUng is necessary.

An article describing the construction of such a
set is given in the issue of September 30th. You
will need exactly the same niunber of coils in re-

actance and rejector circuits. You might bind
the required number up into units, placing one
set over the other.
" E.R.S. " (Bredbury).— ( 1 ) It is rather beyond

the scope of this department to give you all the
neceissary details for constructing a complete
three-valve receiver, but all the details you require

will be found in the article entitled " A Broadcast
Receiver," in our issue of August 26th, and con-

tinued in the issue of September 2nd. In order
to comply with the requirements of the Post Office

it is necessary that the reaction inductance shall

be coupled to the secondary of the loose coupled
aerial circuit oscillation transformer. (2) We can-

not give the precise windings for the construction

of honeycomb coils to cover the range 180/3,000
metres. It is really much easier to buy coils

having definite values specified by the manufac-
turers. The inductive value of a honeycomb
coil depends very considerably upon the precise

method of winding the wire. Useful information

can be obtained from the " Radio Experimenter's
Handbook," by Coursey. (3) A loud-speaker

constructed by adding a trumpet to the telephone

earpieces is not very satisfactory. The efficiency

of a loud-speaker depends essentially upon the

fitting of the base of the trumpet to the earpiece

and the critical dimensions of the air colunm
contained between the base of the trumpet and
the diaphragm, and the length of the air column
in the trumpet. The range of the reception

depends entirely upon the power of the transmitter,

and the set to which we refer you would probably
be capable of reception of amateur telephony over

a distance of 50 miles, and high power broadcasted
telephony over a very much greater range. Range
depends also on the efficiency and dimensions of

your aerial. (4) Primary batteries are not very

satisfactory for filament heating, as during discharge

the potential across the terminals steadily falls,

and it will be necessary to continually adjust the

filament resistance. It is not impossible to charge

an accumulator from cells of the type you mention.

but we do not recommend it. You will probably
find large bichromate cells most suitable for the

purpose of charging your accumulator.
" J.L.C." (Forest Hill).—We at present imder-

stand that the Postmaster-General is prepared
to authorise the use of a reaetioncoil which is coupled
back to the secondary of a loose-coupled oscillation

transformer coimected in the aerial circuit, as

indicated on your diagram A, which is returned.

Alternatively you might arrange an inductance
in the plate circuit of your second valve, and
couple it back to the tuned anode circuit, and the

design of an instrument making use of this arrange-

ment was given in our issue of Septomlier 30th.

LOUO SPEAKER

Fig. 4.

"J.D." (Huddersfield) ««A« (1) A diagram
of a four-valve set, one H. F., one rectifying, two L. F.,

to comply with certain conditions. (2) and (3)
Questions about re-radiation and (4) Questions about
generator noises.

( 1 ) See diagrams on page 879, September 30th
issue, and Fig. 4. (2) and (3) If you are reacting

into the closed circuit and the set is oscillating you
will be causing a slight disturbance. The set must
not oscillate to receive telephony. Your local

society should be able to help you. (4) The
generator noise you hear is due to the small voltage

ripple superimposed on the direct ciurent generated
by the machine.

'* H.A.B." (Birmingham).—The use of a grid

condenser and leak as shown in your diagram is

essential when iising resistance capacity coupling,

or the form of coupling which you have shown
connected in the circuit. The grid condensers
being left permanently in circuit will not have a
detrimental effect provided they have a suitable

value, which, for short wave working, is 0003
mfds. You should use valves specially designed
to function aa H.F. amplifiers, such as " R " or
" V24." We notice that you have not provided
reaction in your circuit, but when using grid

condensers of the values suggested, it is not prob-
able that rectification will be so complete that the

reaction coil cannot be connected in series with the
plate circuit of the detector valve.

"P.M." (E.G. 1.). — The " Burndept 200"
coil will cover a range of 300-600 metres when
bridged with a variable condenser having a maximum
value of 0-00035 mfds. You will obviously need
a niunber of coils to cover a wavelength range' of

300 to 2,000.
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"T.S." (Wolverton).— (1) Your set is cor-

rectly wired, and the cause of obtaining poor
result.^ is very proliably due to the design of the
K.F. tranRformer. Poor I'esults in receiving
circuits are practically always due to the use of
inetHcient transformers or luisuitable valves. The
first valve should be one designed to amplify high
frequency oscillations such as " R " or " V.24."
The second should be an efficient rectifier such as
" R-tB," whilst the third for use as a note magnifier
should be " R " or ' R4B." The windings of the
inductances are suitable for operating for a limited
wavelength range. The reaction coil might be
bridged with a variable condenser havinga maximum
value of 00004 mfds. to facilitate adjustment, and
to bring the range of tuning within that of the
aerial circuit. The condenser in the aerial circuit

might be provided with a switch for connecting
either in series or parallel across the aerial in-

ductance. (2) We do not advocate the use of

H.F. transformers for use on wavelengths of over
2.000 metres. For wavelengths above 2.000 metres
the resistance capacity method of intervalve coupling
will give results nearly equal to inductively wound
transformers, and has the advantage that no tuning
adjustments are required. The number of turns
required for various wavelengths depends essentially
upon the tightness of winding, and it is very difficult

to give precise windings for transformers of the
type you show. You do not state the mean
diameter of the bobbin, but assuming it to be 2".

you will require approximately 600 tiu-ns each for

primary and secondary. Put the two windings
on separatelv. using a tine wire such as Xo. 3S
to 44 S.S.C.

" T.W." (Darwen).- (1) Your circuit diagram
is quite in order, though, of coiu^e, we cannot
recommend the use of a filament resistance having
a resistance of only about 10 ohms for use as a

potentiometer. It will certainly produce potential
variations intermediate between the plus and minus
potentials of the battery, but will consume a
considerable amount of current. A suitable re-

sistance for potentiometer is 200 to 700 ohms.
If Osram " R ' valves are used for H.F. amplifica-
tion, the use of a potentiometer is not essential.

(2) The circuit will probably operate successfully

with " Ora " valves, but best results are usually
obtained by employing valves specially designed
to function as H.F. amplifiers, rectifying and
L.F. valves. The grid condenser should have a

value of 00003 mfds.. and the grid leak a value
between 1-5 and 2-5 megohms. You have stated
the values of your aerial tuning condenser and
closed circuit tuning condenser as being each 005.

We presume you mean 00005. as a condenser having
air dielectric and the value you state would be
extraordinarily large. You might arrange to

connect the aerial tuning condenser in series or

parallel across the inductance. It is convenient
also to bridge the reaction inductance with a
variable condenser ha\-ing a maximum value of

about 0-0005. The efficiency of the outfit will

depend to a large extent upon the design of the
intervalve transformers, in particular those used in

the high frequency circuits. The transformers
should be tested out individually on a two-valve
set, in order to prove that they will give quite good
amplification before being assembled into the
five-valve outfit.

"F.C.G." (Bury St. Edmunds).- Your cir-

cuit is, of course, quite in order, and it is one that
can be thoroughly recommended for reception on
short wavelengths. It is difficult to suggest why
changes in the value of the aerial tuning inductance
should not nuike any difference to the timing, and
without examining the set in the hope of finding a
fault, we cannotsuggest thecau.se of the defect. All
of the values you have adopted seem to be coirect
and the windings of the inductances suitable for
short wave reception. It may he absurd to
suggest it. but is the lead from your L.T. minus to
the earth and lower end of aerial tuning inductance
connected up ? You do not say what type of
valves you are using. The first should he one
designed to efficiently amplify oscillations without
rectifying, such as an "' R " or " V24," whilst the
second should be an efficient rectifier, such as an
" R4B." It is a distinct advantage to add at least

one note magnifying valve, though, of course, it

is not much good considering this until your set
is functioning correctly. An article on the arrange-
ment of reaction you have adopted is given in

the issue of September 30th and probably
contains information that may be helpful to you.
It is always very difficult to suggest faults in receiv-
ing circuits from brief descriptions. Usually a
glance at the instrument itself will rapidly disclo.se

the trouble.

"R.R." (Birkdale). It you are unacquainted
with the meanings of the conventional signs used
in wireless circuits, it is rather beyond the scope of
this department to give you all the information you
will need to build up a five-valve receiver on the
unit system. The most complete description of a
receiver that we have published is that given on
page 678 of August 26th issue, and continued in
the issue of September 2nd. This is not on the imit
system, but in making it up you will gain a good
deal of experience in the construction and manipula-
tion of wireless apparatus. An article on the unit
system was given on page 760 of our issue of

September 9th last, and this can be arranged to
incorporate as many high frequency and low-

frequency valves as is desired. You might obtain
a good deal of helpful information from the '" Radio
Experimenter's Handbook," by Coiu-sey (Wireless
Press, Ltd., price 3s. 6d.). We presmne you are in

possession of an experimenter's licence, and if you
will send to us the diagram which you furni.shed
when making application for your permit, we
shall be pleased to add to it any details we may
think helpful in the making-up of the set.

" V.J . " (Gainsborough) .—We recommend you
to adopt the winding given in the article to which
you refer, where a little experimental work may be
necessary in order to get the precise values necessary,
as the tightness of winding very considerably alters

the wavelength range. For wavelengths beyond
those for which the H.F. transformer is designed,
we would recommend you to use resistance capacity
intervalve coupling.

"M.A.H." (Croydon).-—The circuit to which
you refer, on page 445 of the July 8th issue, would
probably not be approved by the Post Office ; and
we recommend you to either adopt the circuit

shown on page 771, September 9th issue, or pre-

ferably, that givsn in the article on ' Experimental
Station Design," in the issue of September 30th,
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" H.S." (Stretford).^We have scrutinised the
blueprint diagram which accompanied your
querj- of the 18th inst., and which appears to be in

every way correct. The circuit is quite a popular
one, and can be reUed upon to give good results.

One connection is perhaps strange, and that is that
in the secondary of the high frequencj" transformer
you have connected a condenser in the lead to tlie

grid of the next valve. This is quite in order, but
it makes the use of a grid condenser and leak between
those of the grid and filament minus quite un-
necessary. For short wave working you may find
that a tuned plate circuit as used in the construction
of the broadcast receiver described on page 768 of

Augu.st 2tith issue would lie preferable to the
intervalve transformer which you sliow. You do
not show the aerial tiuiing condenser, but we pre-
sume you intend to use one externally to the instru-

ment.
"G.S.P," (Beckenham).- The tenninals on

your panel are for use with a circuit in which the
aerial nidiictance is coupled tu the reaction i-oil.

.Such an arrangement is liable to cause serious

interference, and we understand that the Post
Office is prepared to authorise the use of three coils

arranged, one in the aerial circuit, the middle one
in a secondary circuit, and the other in the plate
circuit. We would recommend, however, in order
to entirely eliminate radiation, the u.se of the high
fiequenc}' amplifying device given in our issue of

September 3(lth.

"NOVICE " (Salop) has loose coupled tuner,
riirinble condenser 0-OOO.S and H.R. telephones uttd

iisks (l) For circuit. (2) Bange of tuning.

(.^) Method of adding one stage H.F.
(l)SeeFig. 5. You will need an additional induc-

tance if you desire to receive C.W. signals. Read care-

fully all articles on " Experimental Station Design "

in back numbers. (2) About 3,200 metres. (3) See
article on H.F. unit amplifier with reaction in issue
of September 30th, 1922.

^ Ul-i—41--

Fig. 5.

"L.R.C." (Goodmayes).— (1) An elementary
book is " Heat, Light and Soimd " (Jones). (2)
Electricitj- in the Service of JIan " (Millineaux

\Varin.sley), Parts I and II. (3) A discourse on the
Heavyside theory is rather beyond the scope of
this section. The last vo\\xn\e ol the Radio Revietc
contained information on this subject. (4) Because
the wavelength and hence the critical angle of
reflection is different.

"C.F.D." (Whitby) has difficulty in reception
iif PCGG am/ a-iha (1) For criticism of circuit.

(2) For advice in getting set to oscillate c»i short wave-
lengths. (3) What changes are necessary to extend

range of Rei7uirtz tuner to 450 metres. (4) Critici.vni

of aerial .tystem.

{ 1 ) You will need to add one stage H.F. Vou
might construct the unit H.F. amplifier given ni

issue of September 30th, 1922. (2) The arrange-
ment of your coils probably does not provide for

sufficient coupling, also tune reaction coil with
variable condenser and of course, use loose coupled
aerial circuit. (3) Include a few more turns when
constructing inductance. (4) Read article on
aerial construction on page 259, May 27th, 1922,

"MUSIC " (Lowerby) asks (1) For values of
condensers and H.F. trnnsfornicrs shown in Fig. 10,

September 2nd i.'isue. (2) For a diagrani oj a four-
valve set to cotter 150 to 2,0(10 metres, using ttio H.F..
one detector and one L.F. .utages, n-ith values and
partictdaia of construction of H.F. transformer.'..

(3) Values of condensers and grid leak sfioun in

diagram Fig. 8, September 2)id issue.

(1) and (3) Aerial tiuiing condenser maximum
00015 mids., closed circuit condenser maximum
0-0005 mlds., H.F. transformer tuning condenser
maximimi 00002 mfds.. L.F. transformer by-pass
condenser 0001 mfds., grid condenser 00003 mfds,,

grid leak 2 megolmis, reaction tuning condenser
maximum 00004 mfds, battery by-pass condenser
from OOOl mfds. to Oo mfds. (2) The diagram.
Fig. 4, September 2.3rd, 1922, issue which meets your
requirements and can be thoroughlj' recommended.
Anode tuning condensers should have a maximuni
value not exceedmg 00002 mfds. Should you wish
to experiment with H.F, transformers, we suggest

you commence with those described in the article

on " Experimental Station Design," September 2iui

issue.
" F.L.C." (E.C.I).— (1) Your proposed test by

means of copper and silver coins for the sensitive-

ness of telephone receivers is satisfactorj% and a
fairly loud click should be obtained. (2) You do
not state the dimensions of the frame aerial you
propose to use, but we should, with the sj'stem of

reception you propose to adopt, ad\'ise the use of

one having sides at least 4 feet in length. The leads

from the frame are bridged with a variable condenser
across which is connected the crystal and primary
of an intervalve transformer, which is bridged with
a condenser having a value of 001 mfds. The
secondary of the transformer is coimected to the
usual arrangement of two note magnifying valves,
circuits for which are frequently given in this

journal. (3) The specimens of wire j'ou enclose
are Xo. 44 S.W.G. One is single silk covered, and
the other we believe has a covering of a single

layer of cotton. Without knowing the dimensions
of the pole pieces of your telephones, we cannot
advise you as to their resistance, but the wire is

suitable for winding telephone receivers of a fairly

high resistance.

" V.T.B." (E.8).—It is rather beyond the scope
of this section to give you a full description of the
construction of a three-valve receiving set, but all

the information you require can be obtained from
an article entitled " A Broadcast Receiver," in

our issues of .\ugust 26th and September 2nd.

"G.E.W." (Kent),—Yoiu diagram is correct,
although we prefer a telephone transformer.
You might find it helpful to tune the reaction coil.
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"J.E.G." (Brockley) asks (1) Winding for

A.T.I, and reaction coil to tune in 200-2,000 tnetrci.

(2) Diagram of three-valve set.

{ 1 ) For short wavelengths make up an in-

ductance according to the instructions given in

Experiniental Station Design," page 328, June
loth issue. For longer wavelengths, make up
cvlindrical coils with 5 or 6 taps, 6" X 6" fxJl of

No. 26 D.C.C. for A.T.I. , and U" x 4" fuU of

No. 28 D.C.C. for closed circuit. For reaction

you had better react into the H.F. transformer.

See Figs. 8 and 9, pages 742 and 743, September 2nd
issue. Fig. 1 ,

page 771, September 9th issue, and page
791, September 16th issue. We do not think
you will gain any advantage by using separate

batteries.

"H.Y." (Belgium) asks (1) For criticism of

his five-valve set. (2) Wavelength of his aerial.

(3) // French valves marked " S.I.B. " are suitable,

and their operating values. (4) The differencr

between slab atui basket coils.

( 1 ) You win find a switch to connect your
aerial tiuiing condenser in series or parallel

with the aerial tuning inductance helpful. Connect
the reaction coil in the plate circuit of the third

valve, and couple it with the closed circuit in-

ductance. You should join a 0001 mfds. condenser
across the primary of the first L.F. transformer.
Your switching arrangement is not very good.
See the diagram on page 883, September 30th issue.

r^ and r, have rather high values. We prefer a

telephone transformer. (2) Roughly 190 metres.

(3) We cannot say, as we have no particulars of

these valves. We suggest you enquire of the
makers. (4) Inductance coils are fully explained
in

"' The Radio Experimenter's Handbook," by
Coursey.

•' CURIOSITY " (Islington) requires diagram
of two-valve set iMing plug-in type H.F. tranx-

formers.

(1) See Figs, ti and 7, page 707, August 26th
issue. You will gain a good deal of useful in-

formation by reading the articles on " Experi-
mental Station Design " appearing in alternate
issues. See in particular the article in September
Ifith issue. (2) Range 50-100 miles.

"F.A.P." (Bucks) asks (1), (2) and (3|
Questions about his aerial. (4) Are Mullard " Ora

"

valves suitable for itse in a fotir-valve set.

(1) The highest mast the chimney will

sujiport depends upon the construction and con-
dition of the chimnej-. About 12' long would
be reasonable. (2) Halfway between A and B.

(3) About 6'. You wiU find the article on " Ex-
perimental Station Design " in May 27th issue,

which deals with aerials, very instructive. (4)
It is always better to use the valves for which
the set was designed, and in this case the valve.-;

which the author of the article employs are quite
satisfactory.

" D.A." (Hampton) asks how to add two valves
to his set.

We cannot help you much as you do not give
us a wiring diagram of your set. We think you
will have no difficulty if you look through several
recent issues.

"R.A.H." (Clapham Junction).—The dia
gram is not correct as you have drawn it. See

diagram Fig. 1, page 805, September 16th issue.

The telephones may be connected directly in the

plate circuit, btit the use of a telephone transformer

is preferable. Notice the marking on the tele-

phones and join them up accordingly.

Fig. 6.

" E.H.W.B." (Bournville).— (1) Has a single,

valve panel with three coil holders, and wishes to

know how to arrange reaction when oh "Stand-by."
(2) .A.sks guestion--i about his set, (3) For a two-valve

diagram with sivitches to cut out either valve.

(1) With a single-valve set you cannot use
reaction when on " stand-by," as the Post Oftice

will not permit reacting directly into the aerial

coil. When receiving on " tune " position

you can react into the closed circuit coil,

which should be the centre coil of the three. With
a two-valve set you may react into the H.F.
transformer as explained in recent issues, and then
it will not matter whether you are receiving on
"Tune" or " Stand-bj-." (2) No. A grid leak

and condenser is better. If you want to try a

potentiometer, connect it up as shown in the H.F.
amplifier panel. Fig. 6, page 809, September 16th
issue. If no reaction is employed you will receive
everything except pure C.W. telegraphy, although,
of course, reaction, when judiciously used, greatly
improves signals. (3) See Fig. 6.

" NOVICE " (Runcorn).— (1) Your questions
are not very clear. Use 40-50 volts H.T. and put
0001 mfds condenser across telephones and H.T..
battery. For tuning to short wavelengths connect
your tuning condenser in series with the aerial

coil. (2) The circuit. Fig. 1, page 771, September
9th issue, will probably suit you. also see Septembei
30th issue. (3) The noise which you hear is

probably due to induction. (4) The purpose
of reaction is to transfer some of the energy in the
plate circuit back to the grid circuit, where it is

amplified again. It acts to reduce the resistance

of the input circuit to oscillations set up by the
incoming signals.

"S.A.X." (Preston).— (i) Enquires whether
the circuit given on page 608, Fig. 5, August 5th
issue, comes under the heading of those capable

of energising the aerial, if so, for a rearranged
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circuit using the aame components, but cutting out

reaction altogether, (2) Wiiuiings for tuner to

uae with this circuit to tune up to 6,000 metres.

(3) Number oj plates for variable condenser of
0-001 mfds., and 0-00035 mjds. diameter nf mm'uiij

plates 3" and spacing 3132". '{i) H.T. and L.T.
voltages.

( 1 ) A circuit of this type will radiate and will

therefore not be permitted by the Postmaster-
General. To cut out reaction altogether, remove
the reaction coil and tuning condenser, and con-

nect the plate of the detecting valve to the inter-

Naive transformer. Should you wish to experi-

ment with reaction later on you cannot do better

than to use one of the methods explained m
" Experimental Station Design," September 2nd
and 30th issues. (2) You do not give us any
particulars of your aerial. Using the full P.M.G.
aerial and 0-001 mfds. tuning condenser, you might
uae two coils, 3" X 3" full of 22 D.S.C." for short

waves, and 8" \ 10" full of 26 D.S.C. for the

longer waves. (3) and (4) Use 6 volts L.T. and
about 60 volts H.T. with " R " valves.

"D.S." (Wilts.). —With regard to the use of

interchangeable transformer and resistance capacity

coupling you may gain some useful information

from the article on page 760, September 9th issue,

also Fig. 6, page 741, September 2nd issue. We
imderstand at present that the Postmaster-

General has no objection to reacting into the closed

circuit. Potentiometer control is not necessary

with " R ' N'alves but it may be useful with your
valves. We anticipate your reaction trouble

will disappear when further H.F. valves are used.

See also article in September 30th issue.

"SIGNALMAN" (Lanes).—We do not re-

commend this set. Why not make the Broadcast
receiver described in the Augxist 28th and
September 2nd issues ?

"AFICIONADO" (Leeds) asks (1) Whether

ill the formula, wavelength = 1885 \ LC, the capacity

and iyiductufwe are in parallel, and how to use this

formula if the capacity and inductance are in series.

(2) The dimensions of slab coils, wound ifith 36

gauge wire, which will tune up to 30,000 metres with

n 0-001 mfds. coiuienser. {3) How to cut out dis-

turbances caused by the tramway system. (4)

Criticism of his set.

( 1
) The formula is applied to a circuit with

capacity and inductance in parallel. The total

capacity is the capacity of the condenser added
to the self-capacity of the coil. If you have two
condensers in series work out their resultant

rapacity first, -7; = — + ;— . etc., and then use
O Cj Co

the wavelength formula. (2) You do not give

sufficient particulars, and we suggest you wind a

number of coils and mount them side b\ side,

bringing out the connections to a switch. (3) You
will find it a very difficult matter to cut out the

disturbances as you are so close to the tramway
system. Add valves to your set and use a frame
aerial. (4) The circuit as shown is of little value

and would not be authorised by the Post Office.

See Fig. 4, page 840, September 23rd issue.

" S.A.X." (Preston) enquires (1) Whether the

circu't given on page 608, Fig. 5, August 5th issue,

comts under the heading of those capable of energising

the aerial ; if so, for a rearranged circuit using same

romponents. hut cutting out reaction altogether.

(2) Windings for tuner to use with this circuit to tunc
up to 6,000 metres and (3) Xumber of plates for
rariahle condenser of 0-001 <ind 0-00035 mfds.
diameter of moving plates 3" and -fpacing 3/32".

(4) Values of H.T. and L.T. batteries.

( 1 ) .\ circuit of this type will radiate, and as such
would not be permitted by the Postmaster-General.
To cut out reaction altogether, remove the reaction
coil and variable condenser, and connect the plate

of the oscillating \-alve to the intervalve trans-

former. You could, of course, react into the H.F.
transformer as described in "' Experimental Station
Design," September 2nd issue. (2) You do not
state what range of wavelengths you wish to cover
or the size of yoiu' aerial. (3) Roughly 22 fixed

and 21 moving plates for 0-001 mfds., 7 fixed and 6

moving plates for 0-00035 mfds., though number of

plates, of course, depends upon their thickness, for

a given size of spacing washer. (4) Depends
essentially upon type of valve used, but 45 to 70
volts is a usual H.T. potential and 4 to 6 volts for

L.T.

"E.A.M.G." (N.21) (I) Has added 1 H.F.
valve to his tingle valve set aud signals are weaker,
and asks for cause of troiMe. (2) When set is

oscillating is it interfering with other receiving sets

near-by. (3) Does the Post Office allow reaction,

if not how to receive C.W. (4) Have curves, showing
number of turns of wire in honeycomb coils, plotted

against wavelength been published.

{ 1 ) From the data you give us it appears that
_\our secondary circuit will not cover the same
range of wavelengths as the primary circuit, and
the H.F. transformer probably does not tune to

the wavelengths you wish to receive. The re-

action coil shown in your sketch should couple
with the closed circuit coil, and not the aerial

coil. (2) When the set is oscillating it will be
a source of annoyance to other amateurs in your
district. (3) At present the Post Office regulations
permit reaction coupled to the closed circuit,

for the reception of C.W. A good method is to

couple the reaction coil to an H.F. transformer as
described in " Experimental Station Design.'
page 715, September 2nd issue, and page 791,
September Itith issue. You cannot do better than
adopt the circuit given on page 867, September
30th. (4) The inductance depends upon the
exact method of winding, spacing, etc. You
will find a number of useful curves in " Pre-
pared Radio Measurements," by Batcher, also

see page 487, July 15th, and page 320, June 10th,

1922.

SHARE MARKET REPORT.

Prices as we go to press on October Oth are :

—

Marconi Ordinary . . . . f'i 7

„ Preference .. .. 2 3 3

Inter. Marim .. .. 1 7 3

,, Canadian .. .. 10 7^

Radio Corporation of America :

—

Ordinary lug
Preference .. .. .. 14 7J|
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The Armstrong Super-Regenerative
Receiver

PRACTICAL DETAILS OF A BRITISH-BUILT INSTRUMENT.

By Percy W. Harris.

THE principles of the new Armstrong
Super-Regenerative Receiver, and many
of the theoretical circuits used with it,

are already known to readers of this journal.

There seems, however, a great lack of practical

2 LO is stronger on two valves than on an
ordinary' set with three and an outside aerial

50 ft. long. If the directions here given are

followed, any amateur with quite ordinary

skill in instrument assembling can build the

Fig. 1. .-i Photograph of the Armstrong Super-Regenerative Receiver showing the Completed Instrument-

data, and for this reason the writer ventures to

publish the following description of his

own " Armstrong Super," which fulfils the

most sanguiae expectations in regard to signal

strength. With " R " valves and a 2-ft. loop.

receiver, and if care is taken in details, the

result of the work will be a handsome
and fascinating addition to the wireless room.

Before beginning, let us refresh our minds

regarding principles.
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Fig, 2. A View of the back of the Armstrong Super-Regenerative Receiver with part of

the case removed.

In essence, the basis of the Armstrong
Super-regenerator is an ordinary regenerative

receiver in which the reaction coupHng is so

tight that the first incoming signal sends the
circuit into oscillation. This builds up rapidly

and regularly until the limit of current-
carrying capacity is reached. If nothing were
done to it the circuit would continue to

oscillate at uniform strength as long as high and
low tension supply lasted, and further incoming
signals would make no additional impression.
It, must be remembered that from the first

impulse of the wave to the maximiun oscillation

of the valve a definite interval of time elapses,

the oscillation building up by stages. At the

end of a measured interval the amplitude of
the oscillation built up from the impulse of a

weak signal is less than the corresponding
amplitude set up by a strong signal in the same
period ; in fact, at the end of regular periods

of time (supposing the oscillation to be stopped
periodically) the value of the oscillations is

strictly in proportion to the strength of each
original impulse. This statement may seem
a little involved at first reading, but it should
be grasped if the reader wishes to understand
the basic principles.

In his circuits Armstrong uses a special

oscillating valve circuit which periodically stops

the oscillations of the valve in the regenerative

circuit by making its grid positive at regular

intervals, or by some other equally effective

method. The most popular circuits use three

valves, one for detecting and regeneration, one

for oscillating, and one for note-magnification.

The incoming signals set the regenerative

valve oscillating, and the current goes on
building up by regeneration until, after a

definite interval of time, the oscillation is

stopped by the quenching effect of the

oscillator valve circuit. The result is that

incoming signals are enormously magnified,

distortion being avoided by stopping the valve

oscillating at regular and very short intervals.

If we consider for a moment we shall see

that the ampUfication is limited by more than

one factor. First of all, the longer the period

we can allow the valve to oscillate before

quenching it, the greater will be die building up
effect. If, however, we make the period too

long the quenching oscillations will descend to

audible frequency and interfere with reception.

Secondly, we are limited by the current carry-

ing capacity o. the valves used, for which
reason the maximum effect is obtained by
using transmitter valves.

Some of the new Armstrong receivers

include a filter circuit between the detector

and the note magnifier, so designed that it will

not allow oscillations above about 3,ocx3 per

second to pass. This keeps out the whistle of

the quenching frequency (if this is low), while

allowing voice and music frequencies, as well

as suitable heterodyne notes to pass. A filter

adds considerably to the complication of the

circuit, and the necessary resistances and
chokes are not easily obtainable

The present writer experimented with
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several of the circuits described in these pages,

but, like many others, was unsuccessful.

Considerable study of American technical

pubhcations revealed the fact that nine out of

ever)' ten would-be users of the instrument

were failing similarly. The reason seemed to

be that not only the circuit, but the disposition

of the parts must be correct. Then, by good
chance, he found in one of the newer and very

well edited American wireless publications,

Popular Radio, an article by Mr. L. M.
Cockaday describing a circuit and arrangement
which dispensed with many of the complica-

tions. This circuit and instrument was also

described in the following issue of O. 5. T.,

certain improvements being added in the

article in the latter publication. The instru-

ment to be described is largely based upon
Mr. Cockaday's description, and the writer

takes this opportimity of acknowledging his

indebtedness to Mr. Cockaday, Popular Radio,

and Q. S. T.

terminals on the left are for connection to

different loops, the particular terminals used

depending on the size of the loop and the

number of turns of wire. Once found, the

adjustment here remains constant for a given

loop. The two terminals on the right are for

telephones or loud speaker, and the six

below (counting from the left) are L.T.
negative, L.T. positive (the H.T. negative is

also connected to this terminal), H.T. positive

for first two valves, H.T. positive for no.e

magnifying valve, oscillator valve grid bias

positive, oscillator valve grid bias negative.

Normally these last two are short circuited, as

the instrument works satisfactorily without any
bias here.

Of the dials, that on the left belongs to the

tuning condenser for signals, the upi>ei dial

controls a variometer for reaction, and the

third dial on the right controls the condenser
for regulating the frequency of the oscillating

and quenching valve.

IESOOU0-L«rE_

LT 6 KTI O MT2
, + or OSOU-MOC WU.VE
(nOBMALLY SMORT-CSCUirtO I

Fig- 3. The circuit used in constructing the Armstrong Super-Regenerative Receiver.

^Cotistructionally the instrument has been
modified in several ways, and these will be

referred to as the article proceeds.

The photograph on the first page of this

article shows the front of the completed

instrument. It will be noticed that there are

very few controls and variables. The five

The valves are enclosed within the instru-

ment case, thus following a current American
practice which has much to recommend it.

Three sets of holes act as windows to show
that all is well within. A separate filament

resistance controls each valve, the knobs of

these resistances being shown on the^right.



82 THE WIRELESS WORLD AND RADIO REVIEW October 21, 1922

Below the resistances are two jacks, into which
a plug can be inserted for using either two or

three valves at will. Signal strength is so

great that the addition of the note magnifier is

often painful.

The circuit used is illustrated in Fig. 3, and

a second photograph shows the back of the

instrument with portion of the case removed.

In Mr. Cockaday's instrument everything is

mounted on the back of the panel. The writer

has adopted a slightly different method which
facilitated construction and makes wiring easier.

In the instrument illustrated the panel was

first prepared and drilled, and after certain

portions had been mounted on it, it was fixed

to the base and two uprights of the case. With
this done certain other portions were mounted
on the base and wiring carried out in comfort.

This arrangement makes for a good disposition

of the parts. Two other modifications are of

interest. Firstly, the 200, 1,250 and 1,500

coils are mounted on plugs and fit into sockets,

thus allowing them to be removed in a moment
for other work. Secondly, instead of c6n-

necting the telephone to a plug and plugging

them into one or the other of the jacks, a

telephone transformer is built into the instru-

ment, its secondary being connected by a

flexible lead to the plug and its primary to the

two telephone terminals of the instrument.

This is, of course, a much more satisfactory

arrangement than placing the telephones

directly in circuit, particularly when we con-

sider that 150 to 200 volts are used on the plate

of the last valve.

In the second part of this article detailed

constructional details will be given. Mean-
while, here is a list of the components required :

Ebonite panel, 24 ins. by 84 ins. by \ in.

(S5 in. would be better but makes the panel

expensive.)

2 o"ooi mfd. variable condensers. (If possible

these should not have short circuiting contacts.)

1,500-turn duolateral coil (mounted).

1,250-turn duolateral coil (mounted).

200-turn duolateral coil (mounted).

3-plug sockets for above.

2 fixed condensers (Dubilier 600 pattern),

o'002 mfd.

2 fixed condensers (Dubilier 600 pattern),

00005 mfd.

I fixed condenser (Dubiher 600 pattern),

0'0003 mfd., combined with 2 megohm grid leak.

I ebonite tube, 4 ins. by 3 ins., wound full

with No. 18 D.C.C wire with 3 equally spaced

taps (four connections in all).

I American pattern variometer with high

maximum and low minimum. (Mine was
purchased from an advertiser in The Wireless

World and Radio Reviezu. Certain British

firms are now manufacturing them also.)

3 filament rheostats for panel mounting.
I double circuit jack.

I single circuit jack.

I plug for same.

I L.F. intervalve transformer. (This must

be of good quality. The cheap ones, and
many expensive kinds too, will burn out. Ask
for an instrument which has been tested on
high voltages. Certain of those on the market
are tested with 1,000 volts between windings.

I telephone transformer. (The above

remark also applies here.)

3 good hard " R " valves. Better still, small

transmitting valves such as the M.O. "A.T.25."
I tapped high tension battery which will

give up to 200 volts.

I 6-volt accumulator.

13 terminals.

Quantity 4 and 6 B.A. metal screws, with

suitable nuts, for fixing components in place.

3 sets valve sockets, as shown in the photo-

graph, but preferably valve bases with terminals

on the upper part. These latter will facilitate

wiring.

Quantity No. 18 tinned copper wire (bare).

QuantityNo . 22 or 24 tinnedcopperwire (bare)

.

About 8 yds. insulating tubing for thick wire.

8 ft. of " 9 -in " planed deal, | in. thick.

(This will actually be about SJ ins. wide.)

Strip of ebonite about i\ ins. wide and long

enough to take three valves. {Note.—If valve

bases with terminals are used, this strip will

not be required. The strip method with

separate valve sockets is cheapest, but is a

nuisance to wire.)

Quantity solder, wood screws, glue, etc.

Small loop aerial suitable for concert wave-

lengths. The writer uses a loop 2 ft. square

wound with 12 turns of single electric

light flex.

About 18 ins. silk-covered double flex.

If the above components are purchased new
for the work, and are of good quahty, the cost

will be in the neighbourhood of £16 or £1"]

.

Many amateurs, however, will have some of the

components already in hand, or can make
several of them instead of buying them. With
the possible exception of the variometer, all

the parts are readily procurable.

(To he concluded.)
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II.—COMPRESSIONAL WAVSS IN AlR.

We have in the next place to explain

the nature of a wave which is created in a

material, and not simply on the surface of a

medium. To follow diis explanation necessi-

tates some effort of the power of mental vision

because objective perception is more difficult

or impossible.

As already mentioned, there are two types of

wave which can thus be produced, viz.,

compressional and distortional waves, depend-

ing upon the two kinds of elastic resistance

which can be offered.

A solid is defined as a material which offers

resistance to change of shape as well as to change

of bulk or size. An elastic solid is one which
when slightly changed in shape or size returns

exacdy to its original shape or size when the

deforming force is removed.

A liquid or gas is matter in a physical state

in which it offers elastic resistance to change of

bulk or volume, but little or no resistance to

change of shape.

The elastic resistance to change of volume is

called volume elasticity ; and the substance is

said to have compressional elasticity or com-
pressibility. The resistance to change of shape

is called rigidity, and a substance which possesses
elastic resistance to change of shape is said to

have distortional elasticity.

In scientific language any change of size or

shape in a substance is called a strain, and the

corresponding force causing it is caUed a stress.

Elasticity is numerically measured by the

ratio of stress to strain in appropriate units.

Hence in scientific language a substance is

called highly elastic if it requires a relatively

large stress or force to make a given small

strain. In common language we generally

say that a substance, for example, indiarubber,

is very elastic if it stretches a great deal under

a small pull ; but in scientific usage we call a

substance such as steel highly elastic because

it requires a very large stress or force to create

a relatively small strain, or stretches very little

under a pull. The strain is always measured
by the ratio of the change in volume or length

to the original volume or length.

The two types of elasticity with which we
are concerned in wave propagation, are the

volume elasticity and the simple rigidity or

shape elasticity.

Before discussing the way in which these

qualities affect the speed of wave propagation

it may be well to consider in detail the process

of producing a space wave or wave in an elastic

mediimi such as air.

Suppose a very sudden expansion of the air

is made at one place by a little explosion or by
an electric spark, the effect is to compress

suddenly the air in a small spherical shell

lying around that point. Owing to the inertia

and compressibihty of the air this compression

does not make itself felt at once at any great

distance. When the explosion is over, this

shell of compressed air immediately around

the place of explosion expands again, and in

so doing compresses the air in a spherical

shell just outside the first layer. This again,

in turn, releases itself and so the compression

is handed on from layer to layer. If we picture

to ourselves the region round the original

centre of explosion as divided into concentric

shells like the coats of an onion, we can say

that each shell in turn becomes compressed

and then expanded again, passing from within

outwards. This gradual transference of the

compression from layer to layer constitutes a
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wave of compression, and in air at the tempera-
ture of melting point of ice (o Centigrade),
it travels at the rate of 1,090 ft. per second or
nearly 700 miles per hour.

It can be proved by mathematical reasoning,
though the proof is not given here since it is

somewhat difficult to follow, that the speed
at which a wave travels in an elastic mediimi
is numerically equal to the square root of the
quotient of the elasticity by the density using
the appropriate units.

In a gas such as air the decrease in volume
produced by an increase in pressure is such
that if the pressure is applied slowly the product
of volume and pressure remains constant.

Let V be the original volume and let v
be a small reduction in volume produced by
an increase in pressure from Pto P+p. Then
by the above rule (Boyle's Law) we have

—

(V -v)(P + p)= VP or

P = L^^-p = -l-
V vjv

provided v is small compared with V. But -^
vjV

is the ratio of increase in pressure to decrease

in voliune expressed as a fraction of original

volimie. This is therefore the compressional
elasticity. Accordingly this last is numerically
equal to the pressure of the gas at standard
temperature o Centigrade. But the law of
Boyle only holds good for changes of pressure
so slowly applied that no change of temperature
takes place.

In the case of the compression produced in

air waves, the pressure is suddenly apphed
and it can be shown that the elasticity with
which we are then concerned is measured, not
by the pressure P but by i -41 times P.

To render the above explanations clearer we
may consider a numerical example.
The pressure of the air at normal barometric

height, viz., 760 mm. = 30 inches and 0°

Centigrade is about 2116-4 pounds per square
foot. But the so-called weight of i lb. is 322
absolute units of force in British foot, pound,
second units ; because a mass of i lb. acquires

under gravity a velocity of 32-2 feet per second
per second, whereas die unit force imparts a

velocity of only i foot per second. Hence
the pressure per square foot in absolute

units of force is 2x16-4 ' 32'2 = 68,148. If

we multiply this number by 1-41 we obtain

the product 96088-68, which is the numerical
value of the elasticity of air at 0° Centigrade and
760 mm. for suddenly applied pressure. The

density of air at the same pressure and tem-
perature is such that one cubic foot of air

weighs 00807 pounds. Hence if we divide

the munber 96088-68 by 0-0807 and take the

square root of the quotient, we arrive at a

number close to 1,090, which is therefore the

velocity of a compressional wave in air at the

above standard pressure and temperature in

feet per second. In the case of water the

ratio of elasticity to density is nearly 17 or 18

times that for air and the velocity of a com-
pressional wave in water is therefore rather

more than four times its velocity in air.

Although we cannot see these compressional
waves in air they can nevertheless be photo-
graphed by an ingenious process which may
be explained as follows :

—

If we look at a shallow pool of water on a

bright sunny day when there is a slight wind
producing ripples on the surface of the pool,

we shall see a series of bright lines on the

bottom of the pool, which move with the

wavelets. The curved surface of the wave
makes the water act like a lens and concentrates

the Sim's light on certain lines, corresponding

to these waves.

A wave in air is a region of condensation

followed generally by one of rarefaction and
the compressed air acts to some extent like a

lens on rays of light. Suppose, then, that we
create a very sudden soimd by means of the

snap of an electric spark. This starts a soimd
wave which consists of a single region of com-
pression follc\i'ed by a region of expansion.

This air wa\e can be allowed to flit across

a sensitive photographic plate in a dark

room. It moves at the rate of 13,200 inches

or so per second and therefore occupies about
i/2,oooth part of a second in moving a distance

of 6 inches.

Suppose a second electric spark is made at

a distance from the plate, but so that its light

falls on the plate. If the interval of time

between the sound-creating spark and the

light-creating spark is properly adjusted, the

latter will impress on the photographic plate

an image of the sound wave as it flits across

the plate.

Some very successful experiments in photo-

graphing sound waves in this manner were
carried out as far back as 1899 by Prof. R. W.
Wood, and described by him in the Philoso-

phical Magazine for August, 1899. He
followed a method first used by Toepler, but
with many improvements.
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The light-giving spark was formed by the

discharge of a small Leyden jar between two

pieces of magnesiimi ribbon, clamped between

two glass plates. An optical image of this spark

was formed by a large lens, and the image

nearly covered by a horizontal metal plate.

Behind this was placed another lens which

formed a faint image of the first lens on a

photographic plate, which was thus uniformly

illuminated. If then, a sound wave produced

by another electric spark, which takes place

about one ten-thousandth part of a second

before the light-giving spark is allowed to flit

across the first lens, an image of the com-
pressional wave in the form of a bright line

appears upon the photographic plate when
developed. \X'e then see the compressional

length lies within certain limits, viz., about

30 ft. and 2 or 3 ins.

These waves excite in our ears the sensation

of sound. In the human being the external

organ we commonly call the ear, is merely a

wave collecting shell or soimd catcher, and in

animals such as horses, dogs, cats, etc., it

assumes the form of a curved flap or ear

trumpet capable of being turned in various

directions.

The true ear or actual organ of hearing is

set deeply in the skull, and in mankind may be

likened to a sort of house with two rooms and

an entrance hall. The entrance hall is the

tube opening into the external air. This is

closed at the bottom by a delicate membrane
like the wing of a fly, which is called the drum

Fig. 20. Photographs of .wuiid wave.'' prodiiccd bi/ an electric spark between balln. The central black dot''

arc the balls and the inclined lini.'i the wires leading to the two balls. The '<ound wave is .vhown reflected Jrom
a table and the three views {left to right) -ihotv the variou stages of the direct and reflect''d waves.

wave made by this spark as a circular ring-

shaped image on the plate. If we allow the

sound wave to impinge upon a reflecting

surface we can see the reflected wave (see

Fig. 20). We can in this way objectively

inspect what takes place when compressional

air waves aie reflected or refracted in various

ways.

Professor \X'ood was thus able to photograph

air waves in the act of being reflected by plane

surfaces or refracted by being transmitted

through boxes, prisms or lenses of thin

collodion, filled with gases such as hydrogen
or carbon dioxide, in which compressional

waves travel more quickly or more slowly than

in air.

Although we cannot see these air waves with

our eyes, we are provided with a pair of

organs, our ears, which are e?;traordinarily

sensitive to compressional waves in air, cither

solitary or in trains, provided their wave-

or tympanum. The first room of the ear,

called the middle ear, is a cavity which is

bounded on one side by the first tympanum
and has on the other side two other inner

tympana or drums. This cavity communicates
with the back of the mouth by a canal called

the Eustachian tube, which admits air to the

middle ear (Fig. 21). The inner and outer

tympana are connected by a little chain of

bones called the ossicles. When a com-
pressional wave from the outer air enters the

external tube and strikes the ear-drum, it

presses it in, and if the waves continue to

arrive the tympanum will be set in sympathetic

vibration.

These motions of the outer drum are com-
municated across the middle ear by the chain

of bones, and act on the inner tympanum.
Behind this middle chamber and deeply

buried in the bony framework of the skull

lies the real organ of hearing, in and by which
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the mere mechanical motions of the tympana

arc translated into sensations of sound. This

inner ear contains an organ called Corti's

organ in which are spread out a vast number of

nerve fibres which are extensions of the

auditor}' nerve. It is in this inner chamber,

the secrets of which physiologists have not

yet been fully able to explore, that the trans-

mutation takes place of physical motions into

physiological perceptions, or sensations. The
ear has a marvellous power of appreciating

the frequency of the air waves which enter

gether. These regions of compression and

rarefaction are propagated or travel through

the air, but the actual motion to and fro of the

air molecules themselves at any one place

which gives rise to these compressions or

rarefactions is very small.

The late Lord Rayleigh (third Baron) made

experiments in 1877 in the open air on a calm

dav with a whistle giving out a sound or air

wave having a frequency of 2,730. He found

that such a whistle could be heard by a normal

ear at a distance of 820 metres. The whistle

Fiq. 21. (6)

Fig. '2\. A sectional dia-gram oj the human ear. I. The external lobe. 2. The entrance channel. .3. The
Tympanum and middle ear. 4. The Eustachian tube. The chain of bones or ossicles connecting the tympana

of the outer and inner car cavities are shown in diagram b.

the outer ear, and also their amplitude, and

in addition it detects that which is called their

wave form or the degree of an admixture of

waves of different frequency and amplitude.

The difficult questions of physiolog)' and

psychology involved in the explanation of the

functions of the ear in hearing do not concern

us here, but it is important to understand

clearly the differences between the motions in

the air itself which give rise respectively to

sensations corresponding to musical sounds,

to mere noises, and to articulate speech.

In an air wave there is a place or places at

which the air is slightly compressed, due to

the air molecules being a little crowded to-

gether, and other adjacent places where it is

rarified or the molecules less crowded to-

was blown with a steady blast of air and from
the power required to blow it he was able to

estimate that the amplitude of motion of the

air particles in the sound wave at the above
distance from the whistle was only o-8 of one
millionth of a millimetre. This is less than

one twent}'-five millionths of an inch. Yet
the human ear is able to appreciate the

extremely slight changes in air pressure due
to the motion.

Lord Rayleigh also experimented in 1894
on the amplitude of the least audible sound
waves given out by a tuning fork vibrating

256 times a second, and found it to be about
1-27 millionths of a millimetre.

It will be evident from these figures that the

expenditure of energy necessary just to excite
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a sensation of sound in the ear is extremely

small. Measurements made of the energ\'

necessan,' just able to excite a sensation of

light when entering the eye, show that the

human eye and ear are about equally sensitive

to radiant energy.

In order that an air wave may be produced

it is therefore necessary for some solid body
or else some puff of air to strike the stationary

air very suddenly.

\T'hen, for instance, we strike a gong with a

drumstick, the disc of metal is pressed in at

the centre by the blow, and this produces a

sudden local compression of the air on the

opposite side which starts an air wave. The
actual extent of motion of the wave-producing

device may be invisibly small. Thus, for

example, if we strike the prongs of a timing

fork and so set them in vibration, the motion

is not visible to the eye. If, however, we hold

near to the prongs a little pith ball suspended

by a silk thread the rapid bouncing to and fro

of the ball reveals the minute vibratory motion

of the prongs. In the same way, although we
cannot see the motions of the disc of the sound-

box of a gramophone when it is playing, we
can feel that it is in motion by holding the

finger very gently just in contact with the

disc. Even in the case of loud sound the

amplitude of the motion in the gramophone
diaphragm scarcely exceeds a few thousandths

of an inch.

I. Sound W.'vves.

The next question which must be answered
is as to the nature of the motion of the air

particles which takes place in sound waves.

We have seen that it is an extremely minute
motion to and fro in the direction in which
the air wave is travelling.

If we suspend a weight from the end of a

ver}' long string, say 2 or 3 yards long, fixed

at the upper end, and set the weight swinging,

we have an arrangement called a simple

pendulum. The motion of the bob backwards
and forwards exactly resembles that of the

end of a tuning fork emitting a pure musical

sound, and it is called a simple harmonic
motion. Let the bob of the pendulum be

formed of a cannister having a small hole in

the bottom and let the cannister be filled with

fine sand. As the pendulum vibrates the sand
will run out of the hole in a fine stream. Let
it fall on a long sheet of card (see Fig. 22).

If the card is not moved the sand will be merely

distributed in a long straight ridge. If,

however, we move the card steadily and uni-

formly in a direction at right angles to that

of the line of vibration of the bob the sand will

be distributed in the form of a smooth wavy
curve, called a simple harmonic curve (see Fig.

23)-

Fig. 22. A pendulum having a bob delivering a
stream of sand which m/irks a simple harmonic curve

on a transversely moving atrip 0} paper.

We can imitate this curve in the following

way. Procure a cardboard tube having a

circular cross

a

section and cut off the end

Fig. 23. A simple harmonic or sine curve.

obliquely with a sharp knife so that the

slanting end will touch everywhere a flat

surface applied to it. Then fold a sheet of

paper several times round the tube, and with

Fig. 24. Method of forming a simple lutrmouic

curve by a sheet of paper cut to fit round a cylinder

with oblique end.
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scissors cut the edge of the paper to match
the sloping end of the tube. Then unfold

the paper and its edge will be found cut into

the form of a simple harmonic curve (see Fig.

24).

Obtain if possible four tubes respectively of

diameters, 3 ins., i ' ins., i in., j in. and prepare

in the above manner from them four sheets of

paper with their edges each cut in wav>' curves

of the above kind, but the distances from crest

to crest of the humps will be in the ratio of i

,

^, J, |. By placing these templates, as they are

called, on a sheet of paper and passing a pencil

Fig. 25. Simple harmonic curves with wai-elenglhi

in ratio 0/ 1 : J : J.

round the curved edges, we can draw on the

paper four simple harmonic curves which are

said to have wavelengths in the ratio of

I : i : ^ :
J-

(see Fig. 25).

If we describe in this way, say, two super-

imposed simple harmonic curves with wave-

lengths in the ratio of i to ^, we can then add

together the heights of these two curves above

Fig. 26. .4 diagram illustrating Fourier's Theorem.

The black firm lint is a periodic curve and the dotted

lines its harmonic constituents with uiavelength.1 in

ratios 1 : i : J.

the mean line and obtain a third periodic

curve which is said to be the sum of the other

two. This third curve will be more irregular

but will repeat itself (see Fig. 26).

In this way we can add together or sum a

number of simple harmonic curves whose
wavelengths are in the ratio i : J : J, etc. and
obtain very complex periodic curves which,

however, repeat themsleves in shape. Such
curves are called complex periodic curves.

It is quite an easy thing to add together in

this manner any number of simple harmonic
curves of different wavelengths and amplitudes,

and in any relative difference of phase ; that

means to say, shifted relatively to one
another, but with the mean or centre lines of

all the curves coincident, and thus obtain a

complex curve.

2.

—

Fourier's Theorem.

Strange to say, it is possible to perform the

reverse operation, and if we are given a complex
periodic curve which repeats itself regularly,

we can find out what are the simple harmonic

curves out of which it is built up. The fact

that this can be done for certain periodic

curves was discovered by a great French
mathematician, Fourier, and it is in conse-

quence called Fourier's theorem.

The importance of this fact in coimection

with sound and music is very great, because

it shows us that simple musical sounds, such

as those of a tuning fork or open organ pipe,

when combined together, can produce air

waves in which the to and fro motion of the

air particles is very complicated and can only

be represented by die varying height of a

complex curve corresponding to various dis-

tances along its mean line taken as an axis of

time. Also Fourier's theorem shows us that

such sounds can be analysed into a number of

pure musical sounds represented by simple

harmonic curves.

Before proceeding further it will, however,

be an advantage to explain the manner in

which we can determine the nature of the

motion of the air particles in air waves given

out by various sound producing sources. This

is accomplished by means of an instrument

called a Phoneidoscope, which is a word
meaning " sound forms rendered visible."

It will perhaps be new to some readers to

learn that every sound has a certain shape of

wave form.
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We recognise that there is a great difference

between a mere noise and a musical sound,

and also that there is a remarkable difference

between the quality of the sound given by
various musical instnmients, even when playing

the same note. Also we know that in articulate

speech there are great differences between the

various vowel sounds, even when pronoimced
in the same tone and loudness.

Fig. 27. The Phoneidescope. (The
lower diagram shows the mouthpiece,
diaphragm and tilting mirror.)

The phoneidoscope enables us to ascertain

the external or physical differences which
correspond to these various kinds of sounds
considered as sensations. It is constructed in

the following manner (see Fig. 27) :

—

A metal ring has clamped to it a circular

disc of very thin glass or transparent mica.

This disc is best made about 2! in. in diameter,

and the ring may be fixed at the narrow end
of a wooden trumpet, like a gramophone horn.

When an aerial wave enters this horn it presses

the disc or diaphragm as it is called, slightly

outwards, and if aerial condensational waves
continue to arrive, the disc is set in sympathetic

vibration. To the centre of this disc is attached

a small aluminium pin, cut with a chisel-

shaped edge. This chisel presses on the

underneath side of a small piece of celluloid,

which is pivoted by a wire passed through its

centre, and on the other side of the centre is a

steel spring, which presses the celluloid up in

the same direction as the pressure of the

aluminium chisel. The little bit of celluloid

has a small circular silvered glass mirror

cemented to it. It will then be seen that if the

mica disc moves to and fro or vibrates it wUi
cause the little mirror to rock on its axis and
the movements of this mirror will copy exactly

the movements of the centre of the diaphragm.

A ray of light is allowed to fall on this mirror

and is reflected on to another steadily revolving

mirror. The axis of revolution of this last

mirror is so placed that if the diaphragm is at

rest, the spot of light is carried horizontally

across a screen, and in virtue of the persistence

Fig. 28. Waveform of a ynuAical souml
as rendered visible by the Phoneidoscope,

of vision, appears as a narrow line of light.

If, however, vibrations of the mica diaphragm

take place, the spot of light is caused to move
up or down and the line of light becomes a

more or less regular wavy line of light (see

Fig. 28). With this apparatus we can try the

following experiments.

If we make near the horn any pure musical

sound, we see the line of light thrown into a

wavy line of simple harmonic wave form.

If the sound is loud, the amplitude or height

of these waves is large ; but if the sound is

feeble, the height is small.

Again, if we sound various notes from organ

pipes or pitch-pipes, we find that if the sound

is a low or bass note, the wavelength of the
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Fig. 29. TAe Wave forms or shapes of various vowel sounds a^ photographed by the

Fleming Phoneidoscope.

light line waves is large, but if the sound
note is high or shrill, then the wavelength is

small.

If we sing to the mica diaphragm various

vowel soimds. Ah, Ee, Ay, etc., we find that

the shape or wave form of the light line is

different in every case. If we speak to the

diaphragm or recite, the line is thrown into

an irregular shape (see Fig. 29).

We see, therefore, that since the amplitude
or extent of motion of the mica disc is a measure
of that of the air particles which beat against it,

we may conclude :

(i) that the amplitude of motion of the air

particles determines the loudness of the

sound,

(ii) that the frequency of their vibration or

what comes to the same thing, the aerial

wavelength determines the pitch of the

soimd, and
(iii) that the wave form or soimd shape of

the aerial vibrations determines the

quality of the sound.

A musical sound results from regularly

repeated aerial vibrations, of a certain wave
form. A m,ere noise results from irregular

aerial vibrations, and articulate speech results

from aerial vibrations of certain speciahsed

forms.
Fig. 30. A collection oj ori mi pip s which

when sounded together emit the vowel sound Ah.
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Since the complex wave form ofvowel sounds
can be analysed into the sum of a number of

simple or pure musical tones, it is possible to

arranj;e a certain number of organ pipes to

certain selected notes, such that when soimded
together, they give out the vowel sounds Ah
or Oh (see Figs. 29 and 30).

{To be continued).

More Transatlantic Tests for Amateurs.
By Philip R. CoimsEY, B.Sc, F.Inst.P., A.M.I.E.E.

AS most of the readers of this magazine

are probably aware, American Radio
amateurs, organised by the American

Radio Relay League, conducted a series of

signaUing tests across the Atlantic in December
last. The signals sent out by many of those

American amateur stations were picked up in

many parts of this country. Another series

of similar tests is being arranged to take place

towards the close of this year, when it is hoped
that not only will it again prove possible to

pick up signals from our American friends,

but also that by means of two or three specially

equipped stations in this country it may be
possible to reply to them.
The tests on this occasion will embrace not

only England and America but France, Belgium,

Holland and probably Italy as well. No
definite dates for these tests have yet been
decided upon ; they will probably take place on
a number of days during December.
As far as arrangements have been made at

present, it is proposed that during the first few
days of the test American and Canadian amateurs
will transmit signals for reception in England
and other European countries. The best

American transmitters as determined from these

tests will be selected to broadcast the results

of the reception of signals transmitted from
this side of the Atlantic.

As on the last occasion, preliminary tests

are being made in America to determine those

transmitters which are best suited to take part

in the final test, but on this occasion a rather

stiffer condition is being imposed, viz., that

in order to qualify for participation in the

final tests the American transmitting stations

must secure evidence of having transmitted

messages for at least 1,200 miles over land.

These preliminary transmission tests have
been arranged 10 commence on October 26th

and to continue for ten days until November
4th inclusive.

Every British radio amateur who anticipates

being able to listen in for American signals

during the final tests is urged also to listen in

during the periods of these preliminary tests,

as it should prove possible to intercept some of
the signals. The schedule of transmission

times during these preliminary tests is set out

in the table below, all times being given in

G.M.T. The numbers in the columns repre-

sent the mmibers of the American " Inspection

Districts," these numbers being the initial

niunbers in the call signs of stations transmitting

during these periods ; C represents Canadian
amateurs.

Time Oc Nov.
G.M.T. 26 27 28 29 30 31 1 2 3 4

0330 0345 .. C 1 2 3 4 5 6 7 8 9
0345-0400 .

.

I 2 3 4 5 6 7 8 9 C
0400-0415 .. 2 3 4 5 6 7 8 9 C I

0415-0430 .. 3 4 5 6 7 8 9 C 1 2
0430^0445 .. 4 5 6 7 8 9 C 1 2 3
0445-0500 .

.

5 6 7 8 9 C 1 2 3 4
0500-0515 .

.

6 7 8 9 C 1 2 3 4 5
0515-0530 .. 7 8 9 C 1 2 3 4 5 6
0530-0545 .

.

8 9 C 1 2 3 4 5 6 7

0545-0600 .

.

9 C 1 2 3 4 5 6 7 8

In order to co-ordinate as far as possible the

work of British amateurs during these tests

the arrangements on this side have been placed

in the hands of the Wireless Society of London
by the American Radio Relay League, and a

sub-committee of that Society has been formed
to deal with the necessary arrangements.

The members of this sub-committee are

Major N. Hamilton, Captain N. Lea, and
Messrs. C. F. Phillips, G. G. Blake, and P. .R

Coursey.

Anyone intercepting signals which are

apparentiy of American origin during the

periods of these preliminary tests as tabulated

above, is requested to communicate the report

of his reception to the writer of this note, who
is acting as secretary of the sub-commit.ee on
behalf of the Wireless Society of London.

All such communications should be addressed

to 138, Muswell Hill Road, London, N.io.
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" JAMMED."
An Impression of the Exhibition.

By H. R. Taunton.

WE went on Wednesday afternoon.

Our kindly thought was :
" We'll

help this Show along. Five of us

—

that'll boost up the receipts !
" It was some-

thing of a shock, therefore, on turning the

comer of Vincent Square, to run into the end
of a queue. Apparently the Show was getting

along pretty well without us. Having set out

to patronise it, however, we were not easily

to be thwarted ; and in somewhat chastened

mood we took our places in the procession.

We foimd a certain consolation in pointing

out to the Cynic how utterly wrong he had
been in his estimate of the popularity of the

Show. " We told you so !
" And by the

lime we had percolated as far as the entrance

we had convinced ourselves we had. We were
not the only ones the queue surprised. As we
waited, a handsome Vauxhall dashed up and
deposited a silk-hatted plutocrat, who, like

ourselves, had evidently come with the idea

of giving the Wireless Industry a " leg up."
His face fell with a thud as his eye took in

the waiting throng. Across his features chased

disgust, dismay, doubt, and, at last, decision

—

like a sportsman he toddled down to his place

in the distant perspective !

The gentleman who took the cash was,

I think, partly answerable for the length of

the queue. He was no lightning calculator.

The Queue outside the Horticultural Hall airniting
entrance to the Exhibition.

Perhaps he had mislaid his slide-rule ; or

fifteen pence was a larger sum than he was
accustomed to handle.

I share with the criminal classes a dislike to

coppers ; so I gave him three, and a florin.

That absolutely floored him. When presently

I suggested a shilling change, bewilderment
changed to suspicion. Sternly he pushed
back the odd threepence, and, now on familiar

ground, gave me change for the two-shilling

piece—in coppers !

Once through the barrier, with the stored-up

energy of the crowd behind us, we shot like

a stream of electrons across the building, and
" positively charged " into stand 12a. Here
we were badly " jarrmied "

; and had ample
leisure to observe that the adjoining stands

were 12 and 14, and to admire the persistence

of our ancestral superstitions in the scientific

soul of the radio speciahst.

For five minutes we gazed enthralled on
the backs of a six-deep crowd, who gazed
enthralled on the backs of a small mob of
favoured individuals inside the red rope,
who gazed enthralled on a "Plus IV " receiver

labelled as sold to a famous prima donna.
But wild excitement is ever followed by reaaion,
and with the passing of time we began to gel

bored.

Luckily, the band struck up a Uvely tune,

and we found pleasurable distraction in

successfully persuading the Innocent that he
was listening-in to 2 LO. But when he saw
the blue coats of the operators in the balcony
he swung to the opposite pole of incredulity

;

so that, when at three o'clock the real concert

began, we could not convince him that the

gentleman who " featured " Pagliacci was
not concealed in the depths of the loud speaker.

Eventually, by kicking the ankles of those
nearest us, we managed to break away from
12a, and, under the guidance of the Expert,
who is nothing if he is not methodical, headed
for stand number i . The idea was to pass on
to number 2, and so, thoroughly and syste-

matically, round to number 55. We should
then all be experts, even as he. But we had
omitted to consult the million odd other enthu-
siasts, who had fooUsh ideas oftheir own on the
subject, and persisted outrageously in blocking
up our gangways.
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We Started well. We sent the Expert on
ahead—he is broad in the beam—and followed

in single file in the vacuum caused by his

transit through the serried mass. Thanks
to this manoeuvre we hurtled along, at some-
thing less than 186,200 miles a second, as

far as stand 12. At this point, unfortunately,

we were caught in an alternating current of

humanity, and thereafter drifted helplessly

whither it took us.

We lost the Cynic very early—lost him in

the Enthusiast. He was last seen at the

Radio Company's stand, bargaining for an

antique lacquered cabinet with a seventeen

-

valve receiver
—

" but I must have those nice

big valves I've just seen on the M.O. stand !

"

The Expert was the next to go, as we swung
into the straight by McMichael's stand.

Here the capacity of the gangway was severely

strained. I " grid-leaked " by tripping lightly

o'er the solid carpet of feet. But the Expert

weighs sixteen stone ; and when he attempted

to follow he vanished in a haze of " atmos-

pherics." We never saw him again ; probably

he was " tuned out."

The Innocent, of course, was soon lost in

a maze of technicahties. We left him there,

stuttering feebly in Morse. Knowing his

habits, we thought to find him later in the bun-

and-milk department. But we couldn't find

that. And after an hour in the scrum, it

was " O, for a draught of vintage !
" and never

mind the Innocent ! But apparently the

only thirst catered for at the Show was that

for Knowledge.
I was left with the Buyer. I climg to him

tenaciously. He was most useful. On busi-

ness bent, he was collecting catalogues. I saw-

to it that he colleaed those I wanted—and
carried them. And papers. And books. (My
carrying capacity is very small—I suppose

about ooooi microfarads.) I managed, too,

to hang my umbrella on him ; but he jibbed

at my suit-case—asked if I thought he was a

(highJy coloured) "carrier wave !

"

An enterprising man, our Buyer. The
bright notion struck him to ask for samples.

Get enough samples for the Firm, and he

would be able to build a four-valve receiver

for himself. He succeeded up to a point.

He got a square inch of ebonite, and a couple

of pounds of enamelled wire (in foot lengths)

;

but the scheme broke down when he tried

to persuade them to let him have a " Magna-
vox."

I tried to do a little buying myself. I

wanted a small condenser. I fought savagely

for a place at my chosen stand ; but in vain.

Stayui 40 bffnrr the crowd catne.

In the end I was reduced to scribbling my
order on a five-pound note, and tossing it

over the heads of the crowd to one of the

attendants. I think— I hope—it reached him ;

but up to date neither the condenser nor the

change have reached me. I listen-in eagerly

for the postman, but I can't tune him in.

Don't seem to get his wavelength somehow.
Unfortunately, my intended note ofthe stand

number was interrupted by an earnest yoimg
man in a clerical collar. His face was pale,

his brow was moist, his tortoiseshell spectacles

ghstened with ill-suppressed emotion. It was

evident he had the wireless craze badly.

He clutched my arm, and asked me—me,
an entire stranger !—if I would mind giving

him a rudimentary exposition of the electron

theory. I smote him heavily on the occiput,

and withdrew.

We—the Buyer and I—next drifted to the

Marconi stand. There we were exasperated

to the point of madness by a scorbutic youth

playing with the V2 broadcasting model,

pushing the rheostat in and out to make the
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valve glow. It was nearly ten minutes before

I could shove him away and experiment with
it myself. Then the Buyer wanted a turn ;

but as that would have involved his transferring

the catalogues, books, and umbrella to me,
I led him gtndy but firmly away to the

Metrovick stand to look at the model broad-

casting station—which he could do with his

hands full.

I left him for a moment to buy a certain

book. The salesman was a flatterer. " I'm
afraid you'll find it very elementary, sir,"

he said. I was, I confess, gratified. A
discriminating young man !

" Oh, I'm only

buying it for one of our Directors," I murmured
off-handedly. He smiled, as one who under-

stands ; and turned to another purchaser of

the same book, a sallow youth, barely in his

teens. " I'm afraid you'll find it very

elementary, sir," he said. Bah ! The base

huckster !

I went back to add the book to the Buyer's

load. I found him, good-natured soul, in

converse with the inevitable Dear Old Lady.
" But what," I heard, as I hung discreetly

in the offing, " what are those little glass

bottles for ?
"

" Those, ma'am, are valves. They're full

of vacuum—

"

" Vacuum ? " queried she. " Did you say

vacuum? Dear me! Now, I always thought that

was a large empty place where the Pope Uved
!

"

" No, no. Vacuum is—er—the stuff, you

know, they use for cleaning carpets. They
fill those glass tubes with it, and oscillate them
till they howl ; and then they tune the noise,

and you hear it at the other end."

(The Buyer prides himself on his firm

grasp of principles. A little weak on details,

perhaps—he doesn't pretend to be a technical

man—but on the general theory, the rock-

bottom facts, he's soimd, sir, sound. And
though he says it, he has got the knack of lucid

exposition !)

His hearer nodded brighdy. " Wonderful !"

" Talking, singing, anything you like
!"

he went on. " Listen to that ma'am. (A

piano rectial.) Every note distinct 1 Marvel-

lous when you think of it ! There they are

at Marconi House, oscillating a valve ; and
here we are, a hundred miles away (sic)

listening to a piano, without wires.
" You don't say so !

" exclaimed the Dear
Old Lady. " A piano without wires ! I

declare ! What will they think of next !

"

I crept quietly away,, musing fondly on this

last boon of Science. A wireless piano !

How gladly would I give one to the young
woman in the flat below, plodding fortissimo

up dementi's Gradus ! . . . A pleasant

daydream. . . .

It lasted till I found myself strap-hanging

in the crowded Tube ; and so was reminded

of the Show, and my four lost friends. Them
I hope, not too confidently, to see again

(particularly the Buyer—he's got my umbrella).

And I hope to see the Show again ; but in

some more spacious venue, with larger stands

and twelve-foot gangways ; somewhere where
it will be possible to see and to buy in compar-
ative comfort. The Show was obviously

successful in everything that counts as success

in a Show. But in the one particular of

attendance it was too, too, successful

!

THE PRINCE'S AUTOGRAPH.
Following the broadcasting by His Eoyal Highness The Prince of Wales of an address lo the

Boy Scouts of Great Britain on Saturday evening, October yth, Mr. Arthur R. Burrows, Chief

of the Demonstration Department of Marconi's Wireless Telegraph Company, who was

responsible for the wireless arrangements in connection with this event, has been the honoured

recipient of an autographed copy of the preamble in which he announced His Royal Highness.

HIS ROYAL HIGHNESS TH3 PRINCE OF WALIilS, CHIEF SCOUT FOR

WALES, WILL NOW SPEAK TO BOY SCOUTS, WHEREVER THEY MAY BEs-

xZ ÂTtiur^-^ ^

THE CHIEF SCOUT FOR WAL5.=!.
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The Postmaster-General on Broadcasting.
NO WAVKLKNGTH LIMIT FOR RECKIVERS.

AT the Annual Meeting of the Bedford

Divisional Liberal Association, Wo-
men's Group, held at the Liberal

Club, Bedford, Mr. Kellavvay, the Postmaster-

General, made a speech in which he referred

to the progress in broadcasting arrangements.

Mr. Kellaway said that he was glad to be able

to state that there was a reasonable prospect of

broadcasting services commencing in the

course of the next week or two. The delay

had been disappointing in some respects

;

but if they succeeded in starting this new form

of commimication in this country on really

sound lines, no one would regret the delay.

He thought events would show that the Post

Office and the Broadcasting Company had been

well advised in not being in too much of a

hurry.

He had made it a condition in his discussions

with the Broadcasting Company that there

must be nothing in the nature of monopoly

in regard to the selling of receiving sets.

Every firm in the country capable of producing

cheap and efficient receiving sets must be

allowed to become a member of the Broad-

casting Company on reasonable terms.

Those who demanded that foreign instru-

ments should be licensed for broadcasting

were in effect demanding that British capital

should provide the service whilst foreign

manufacturers secured the benefit. He had

never had any doubt that the decision he had

taken was the right one in the circumstances,

and he was glad to know that he was sup-

ported by the principal wireless societies and

by the overwhelming majority of the people

and Press of the country.

An agreement had been come to under

which receiving sets would not be limited in

respect of wavelength. The result of this

would be that the owners of receiving sets

would be able to receive not only the pro-

grammes sent out by the Broadcasting Com-
pany, but matter broadcasted from any other

centre. This would add immensely to the

value of the receiving sets.

Some anxiety had been expressed by the

Press at to whether the Broadcasting Company
would be allowed to broadcast news. He had

recently told a deputation that before per-

mission was given to the Broadcasting Com-

pany to broadcast news, he would arrange

for a meeting between these interests and the

Broadcasting Company in the hope that they

would be able to come to a friendly arrange-

ment. It was obvious that the Broadcasting

Company could not be allowed to take the

property of the Press and the Press agencies,

and he would see that these interests were

properly protected in any arrangement made
by the Broadcasting Company.
He was very glad to find that these impor-

tant agencies took a long-sighted view. They
realised, as he did, that they could not put a

Chinese wall around this new form of com-
munication and say that it should not under

any circumstances be allowed to broadcast

news. Such an attitude as that would be

comparable to the short-sighted attitude of

the men who opposed the use of machinery.

If they were to make the fullest use of broad-

casting it must not unreasonably be circum-

scribed or shackled. He had every hope that

a meeting between the Broadcasting Company
and the Press interests would arrive at a

settlement which was just to the Press and

was in the interest of this new form of com-

munication.

The British Broadcasting Company has

issued the following conditions which are

to be fulfilled by Broadcast Receivers in order

to obtain Post Office approval :

—

1. That all types of Broadcast Receivers

may be constructed for the reception of

signals of any wavelengths.

2. That the apparatus shall be so constructed

that it is difficult to change the arrange-

ment of the circuits embodied in the

design by means of external connections.

3. The following units, each of which must

consist of apparatus assembled, connected

and mounted in a single container, shall

be appr'-vved :

—

(a) Combined Tuner and Rectifier.

(b) Combined Tuner, High Frequency

AmpHfier and Rectifier.

(c) Audio Frequency Amplifier (of

Valve or other type.)

Any combination of two or three of the

above separate units (a), (b) and (c) will

be allowed.
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4. No receiving apparatus for general broad-
cast purposes shall contain a valve or

valves so connected as to be capable
of causing the Aerial to oscillate.

5. Where reaction is used on to the first

receiving circuit it must not be adjustable,

but must be fixed and incapable of causing
oscillation.

6. Where reaction is used between a second
or subsequent valve on to the Anode
Circuit of a valve connected to the aerial,

and there is no specific coupling provided
between the first receiving circuit and
the first anode circuit the reaction may
be adjustable.

7. Tests of sets will be made on two aerials,

one 30 ft. long and the other 100 ft. long.

8. The sets will be tested for the production
of oscillations in the aerial and for in-

terference properties with a factor of
safety, i.e., increasing the High Tension
battery by about 30 per cent., changing

valves, etc., but not by altering any
soldered connections

9. The Postmaster-General must be satisfied

that sets containing reaction can be

reasonably repeated with consistent con-

ditions.

10. After approval the type will be given a

Post Office registered number and makers
must see that the sets fulfil the non-
interfering conditions before they are

sold. All sets sold under the Broadcast

licence shall bear the registered trade

mark of the Broadcasting Company and
the Post Office registered number.

11. The unit or set approved as the pattern

instrument of a type shall be retained

without alteration by the maker. The
Postmaster-General shall have the right

at any time to select any set of an approved

type for test to see that the set is reasonably

similar to the approved pattern. In the

case of sets of an approved type employing

reaction being found to oscillate the aerial

the Post Office may cancel the authorisa-

tion of the future sale of that type. No
change in the design of any set or unit may
be made after approval without the

previous sanction of the Postmaster-

General.

BROADCASTING.
Marconi House,

Strand, W.C.2.
October i^th, 1922.

A General Meeting of Manufacturers inter-

ested in the manufacturing of broadcasting
apparatus will be held at the Institution of
Electrical Engineers, Victoria Embankment,
London, on October i8th at 3 o'clock in

the afternoon, to receive a report from the
Broadcasting Company Committee on the
present position.

Geo. Pells,

Secretary (pro tern).

NOVEL PLUG-IN CONNECTOR.

AN interesting type of connector making
smooth and reliable contact has been
designed by Mr. E. E. Bramall.

It consists of a brass tube having opposite

sides cut away and fitted with hard brass spring

contacts. The end to which leads are joined

may take the form of a lug, tag or screwed
stem.

Experimenters will find this type of con-
nector particularly useful for effecting changes
in the circuit arrangements of receiving

apparatus, such as interchanging inductances,

altering number of valves in action, and
making telephone connections at various points

in the circuit and tapping out H.T. battery

potential. For small transmitters, where the

usual type of switch cannot be safely used for

varying the inductance valve, owing to the

nearness of the contact studs, plug cormectors

are particularly useful, and this type does not
hamper rapid adjustment owing to the small

amount of friction and grip upon the plug.

To the experimenter who endeavours to make
as much of his own apparatus as possible, it is-

immediately apparent that here is a usefiil

fitment of easy construction. Not a great deal

of work is required to make a number of sockets

from valve legs. The centre hole is drilled out

to about ,•'„ in. and the opposite sides filed

away to expose the hole. A hole to take No. 18

brass wire or a small rivit is made to hold the

brass spring pieces.
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The Wireless Society of London.
REPORT OF DISCUSSION HELD AT THE ORDINARY GENERAL

MEETING, SEPTEMBER 27th, 1922-mnclnsion

After Mr. C. F. I'hUlips had spoken on the
subject of the Broadcasting Company the discussion
was continued.

The President.
I do not know wlietlier anybody else wishes to

.speak on this subject. W'e still have some other
points to deal with. 1 think the remarks that have
been made liave been very clear, and will be of

great value when they are published.

Mr. Hesketh.
Jlay I ask whether any alterations have been

made in the wavelength originally allotted to
licensees by the Post Oltice. You will remember
that when this question was first raised official

publication was given, through our organ. The Wire-
less World and Badio Revieu; to the effect that the
Post Office had given sympathetic consideration to
a petition made through this Society. Is it to be
understood from this that the wavelengths originally

referred to on the licence forms have been changed,
or that the changes w ill take place in the future.

Mr. E. H. Shaughnessy.
That is all correct. The changes ha\e come into

force, and this was the answer to your petition.

Mr. Hesketh.
Then the l.OOO metre wave has been withdrawn.

Mr. E. H. Shaughnessy.
We have not cancelled any licences, but 1 think

the point rai.sed is the phraseology of the Post Office
reply to the petition.

Capt. Loring.
I understand the speaker was referring to the

reply of the Post Office. The Post Office has
approved the change, but imfortimately it had not
been officially circulated.

Mr. E. H. Shaughnessy.
The point at issue is that people had licences to

transmit on 1,000 metres. The Society requested
that that wavelength should be changed to 440
metres. The Post Office agreed to the wavelength
being changed to 440 metres, and consequently the
use of the 1,000 metre wavelength is now illegal.

Mr. Hesketh.
I take it I must blame the Post Office for not

having .sent a notification to licensees to this effect.

The President.
I think there has been a slight misimderstanding.

The position is that any amateur transmitting
licence holder can u.se a 440 metres wavelength, but
they may no longer use 1,000 metres.

Mr, H.S. Walker.
There are one or two points in Mr. Shaughnessy s

speech and Mr. Phillips's speech to which I would
like to refer. I am very glad to know that reaction
is prohibited on the broadcast wavelength, but
I should like to ask aUo what steps, if any, are being
taken to stop interference from certain stations,
I have the misfortune to live within 14 miles of
one of the large stations, and when that station is

working it is impossible to receive on any wavelength

from 400 to 7iM). because of the terrible noise created!
by the arc. It is just possible that when broadcast-
ing is in progress it will not be po.ssible to receive
this either. It occurs to me that perhaps-
Mr, Shaughnessy can say a few words about that
particular station. I believe it is Northolt, and
I think most of the amateurs in the \'icinity of
London are troubled with it. I use special rejecting
circuits, but on 440 metres Northolt is impossible-
to get rid of. I have tried all sorts of means with
my station, and there is nothing to remedy it.

The other point is with regard to Mr. Phillips's

speech, and his reference to amateiu' stations trans-
mitting on 440 metres. Mr. Phillips said when
broadcasting is in progress the amateur would not
be able to receive anything on the 440 wavelengths
With that remark I quite agree, and I should like

to ask what steps are being taken to protect
amateur transmitting stations on 440, because^
1 tuiderstand that broadcasting is to take place from
3 in the afternoon until 10 at night, and most
amateurs work during that period. Is the amateur
to be stopped altogether from working on that
particular wavelength diu"ing the period that
broadcasting is in operation, for it seems quit&
probable that that is what it may mean. There is

another point which may assist the answer to that
question, and that is the transmission on shorter
wavelengths still. May I ask why it is that the
broadcast stations have been given a band of
wavelengths from ,360 to 42,5 metres, and yet the
amateur station is tied down to 440 metres ? Now,,
if we are to take the strict letter of the law of our
licences and stick to 440 metres exactly, then only
one transmitting station within a vicinity of

10 miles round London would be working at one-
time.
Now I understand that there are only going to*

be eight broadcasting stations in the vicinity of

Great Britain. That being so, why should thej-

require a band of wavelengths from the limits-

mentioned by Mr. Shaughnessy, because I do not
think it will be possible for two of these stations-

to be working together. If three or more work
together in the same locality 1 tremble to think
of the consequences. Just these few points could,.

I hope, be answered this evening.

Mr. E. H. Shaughnessy.
I do not think I can give any hope. With regard

to the Northolt Station. I can assure the speaker
that we are working on this problem, and we-
have very considerably reduced the ordinary
noise you get from this powerful station. We-
have an arrangement there which completely
removes all the trouble we were getting with certain
other stations. With regard to the wavelength
band 350 to 425 metres. I do not anticijiate the-

slightest difficulties in getting the broadcasting
working at the same time ast he .seriovis experimenter^
The wavelength band was chosen on a scientific

basis, and provides a proper difference between the-
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wavelengths in order that the difficulty of inter-

ference shall be overcome. The reason that that
wavelength was used was because all the other
waves are occupied. The etlier is absolutely

choked full, and we liad to limit the broadcast
people to this band because there were no more
available. I think it is a very excellent opportunity
for the expeiimenter, and it will enable him to

produce highly selective apparatus.
The President.

I think we must pass on to the Transatlantic

tests ; I think Major Hamilton and Mr. C'oursey

might say something.
Major Hamilton.
Our Committee has met on three occasions,

and we decided that we would like to use the ama-
teur wavelength of 440 metres for these tests.

We are going to ask the Post Office for the necessary
permission, and I would like to take this opportunity
of asking Captain Loring for his assistance in ob-

taining this. Through the kindness of several

members of the Society who have offered the loan

of various pieces of apparatus, I hope soon to be
able to call upon you to listen out for our first

efforts, in order that we can obtain some idea

of the signal strength, constancy of wavelength
and freedom from ripple. I saw Mr. E. H. Armstrong
yesterday, and he has very kindly consented to

listen out specially, both for our tests and for the

actual trial. I do not know whether anybody here

may have got any ideas on the subject. If so, I

think they might be very useful to us.

Mr. P. R. Coursey.
I do not think tiie time is opportune to say much

about the Transatlantic Tests, except that the matter
is in the hands of the sub-Committee of the Society,

who intend to carry out and to organise tests in

both directions across the Atlantic. I might
perhaps also mention that the American Radio
Relay League have been already in communication
with other Societies in other coimtries with regard

to eSecting communication with these countries

during the forthcoming tests, and it is hoped that

we may be able to arrange a programme to include

transmissions between America and the various

European countries.

Mr. H. H. T. Burbury.
The only remark I would like to make is that

if an oscillating tierial is prohibited altogetlier

on the broadcasting wave, which is perfectly

reasonable, it seems to me quite obvious that

nobody having a transmitting licence for 440
metres can use it during broadcasting hours at all ;

therefore there is no question of being able to listen

between two amatevu'S, one sending on 440 metres,

because you are not allowed to transmit on it.

May I ask Mr. Coursey one question : Can he
give us any idea of the time that these tests will

take place. •

Mr. P. R. Coursey.
Probably in the course of a few weeks, when

the arrangements are further advanced, we may be

able to give some more definite information and
details of the programmes.

Mr. L. F. Fogarty {Hon. Treasurer).

Mr. President, Ladies and Gentlemen:— The pro-

posal to change the title of this Society has met
so much su]5port that I do not think it necessary

to lu'ge the matter still further. I should, however.

like to give you one or two more details so as to
place you in a position to give this matter careful

consideration, against the time when it will be
put before you as an official resolution.

I should like to say that the idea is not a new
one, and that the Committee has had the matter
under consideration for several months. The
necessity of altering the title and constitution of

the present Wireless Society of London suggested
itself to me as the outcome of experience derived
from an extensive correspondence with members
and with affiliated societies, and because I have
noticed that some of our affiliated bodies are in-

clined to initiate important matters, and to follow
them up l>y dealing with the authorities individually

rather than by adopting the more satisfactory

method of collective co-operation through this

Society, which apart from being the oldest, is, I

think, the best equipped to handle all such
negotiations.

With a view to obtaining as much information
as possible, I took advantage of the Signer Umberto
Bianchi's presence amongst us last summer to en-
quire into the working of the Radio Club of Italy.

Signer Bianchi, as President of the Radio Club
of Italy, was in possesion of first hand knowledge
of extremely valuable nature, as the constitution

of their Society had to be modified almost im-
mediately after the original formation of their

Club.

I also took an opportunity of discussing the
working of a similar association with the President
and Committee of the Societe Franoaise d'Etude
de Telegraphie et Telephonie sans fils, on the occa-
sion of a visit to Paris in the early part of this

year. The above-mentioned Society covers the
whole of France and the French Colonies, and is

the central body representing a very large number
of smaller societies, situated throughout the French
territory. I should also like to take this opportiuiity

of placing on record my appreciation of the honoiu-

accorded to me by the above-mentioned Society,

in electing me a member, for which purpose they
modified their constitution so as to admit a British

subject into a society which hitherto had only
been ojjen to French nationals.

I should propose, therefore, that the new title

should be " The Radio Association of Great
Britain," or, alternatively, " The Amateur Radio
Association of Great Britain," and that all affiliated

societies be free to adopt the same title, adding
thereafter some distinctive sub-title, such as
Liverpool, Glasgow, or Birmingham branch.
The adoption of some such scheme wiU, of course,

necessitate a modification in the constitution of

this Society, and probably also in that of affiliated

Vjodies, who would necessarily have to adopt a
standard set of rules governing their relationship

to us. For instance, it will be necessary to clearly

define that each branch would be entirely respon-
sible for its own finance, and that its annual sub-
scription to the parent body would be on the basis

of numbers, larger societies contributing more in

proportion to the smaller. I also suggest that the
existing rule 32, defining the officers of the Society,

shoTild be modified, and should read appro.ximately
as follows :--

" The officers of the Association shall be a
President, two acting Vice-Presidents, two Vice-
Chairmen, the President and Secretary of all
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affiliated branches, and the Secretary and Treasurer
of the parent association."

In place of rule 33, governing the management of

the Society, I suggest the following :

—

" The management of the Association shall be
vested in a Committee consisting of the President

and the officers mentioned in new rule 32, together
with the first Past President of the former Wireless

Society of London, A. A. Campbell Swinton, Esq.,

F.R.S., and any other Past President, to the
number of three, at the invitation of the governing
body, and in addition ten elected members of the
Association."

I think it is desirable that consideration should
be given to these details, so that a satisfactory

scheme may be brought forward in the near future.

The President.
I would point out that Mr. Fogarty's remarks

have not been discussed by the Committee. They
are what he puts forward, and not put forward by
us, because we have not gone into them. Does
any other gentleman care to make any other
remarks on the subjects we have been dealing with
to-night before closing the meeting ?

Mr. Evans.
W^hen Capt. Loring a few moments ago referred

to the word " broadcaster," I was hoping that he
would also mention another point, and that is that
the term " broadcast " or " broadcasting " seems
to be used as referring to the reception. To cast is

to throw out, but we hear of broadcasting
apparatus when I believe the speakers refer, not to

the sending, but to the receiving apparatus.
Cannot something be done to prevent the term
" broadcaster " being used in the sense of the
receiver.

Mr. G. F. Phillips.
I would like to say that it was once reported in

the daily press that our station had been broad-

casting the Dutch concerts, but what it turned out
to be was that we had merely made it aiulible to

an audience by moans of the loud speaker, and
there was no question of transmission at all.

Mr. Ward.
As a representative of the Wireless Society of

Greenwich, I should like to suggest that Mr. Shaugli-
nessy's speech dealing with the issue of licences

should be distributed immediately to all the
provincial societies, as I am sure they are very eager
to receive any information that will be of use to

them.
The President.

It will be |>ublished in our official organ very
shortly.

Mr. F. Hope-Jones.
I do not think we can manage to get it dis-

tributed before it goes into The Wireless World ai)d

Radio Review, and I think we can hardly get oiu-

Secretary to write it out. I should think it would
be out in about a fortnight.

The President.
We have certainly had an interesting discussion,

and in spite of not having a technical lecture we
have managed to fill up the evening, and have
introduced a good many subjects. I must say
I have a little sympathy with amateurs on 440
metres. I think they will have to change their

hours and get up earlier in the morning. I do not
see any other way out. Of course there is the 20(1

metre wavelength ; it is a good thing to go down
to that.

Mr. E. H. Shaughnessy.
Mr. Chairman, I would just like to draw yoiu-

attention to the lower band of wavelengths which
is allowed to amateur transmitters— 150 to 200.

There is a whole band there, and a very large band.
It is very efficient if you take the trouble to design
your apparatus suitably.

Notes
Demonstration at Canonbury.

Harecourt Literary and Musical Society are
holding a wireless demonstration on October 31st,

at 8 p.m., at Harecourt Hall, St. Paul's Road,
Canonbury, N. 1 .assisted by the Marconi Company.
Gotnlng Glasgovkr Exhibition.

Preparations are being made in Glasgow for a
public exhibition and demonstration to be held on
November 4th. Under the auspices of the Glasgow
and District Radio Club, the function is expected
to be very popular. An opportunity will be
afforded for every amateur in the Glasgow and
surroimding districts to see displayed at the
M'Llellan Galleries Hall, Sauchiehall Street, not
only the apparatus made by other amateurs, but
instruments and accessories by trade makers.
A large trade show of all the latest apparatus is

expected, beside which the Committee hope to
have a collection of ancient and modern apparatus
on view.
Two aerials will be erected for the day, and

arrangements have been made for a special trans-
mission of telephony from Eiffel Tower.

Mr. W. Yuill, the Hon. Secretary of the Glasgow
and District Radio Club, is dealing with enquiries.
His address is 93, Holm Street, Glasgow.

Measurement by Wireless.
Professor Richard Whiddington, M.A., D.Sc,

lectiu'ed at the first meeting of the session of the
Royal Philosophical Society of Glasgow on
October 4th. His subject was " Measurement by
Wireless." The lecturer referred to the development
of wireless telegraphy and telephony during the war,
and especially the thermionic valve, used in con-
junction with the ordinary wireless circuits. The
lecturer gave an accoimt of a new apparatus devised
by him two or three years ago, intended to
measure minute length changes. Until the appa-
ratus was devised the most sensitive arrangement
was the so-called interferometer, which was, how-
ever, limited in its sensitiveness by the fact that
light itself had a stricture—being, as everyone
knew, a form of wave motion. Such an apparatus
in fact, was only capable of indicating changes in

length of the same order as the wa\elength of light.

The new apparatus, he said, was not limited in

this marmer, and had been made to indicate changes
many himdreds of times less. It was not very
difficult, in fact, to measure changes in length so

small as one two-hundred millionth of an inch, a
distance of about the same magnitude as the
diameter of a hydrogen atom. Experiments were
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shown with a rough form of the apparatus, only
capable of indicating one ten-niilliontli part of an
inch or so.

Wireless Telephony for Blinded Soldiers.
Among the iiumy thousanil.s of people who

listened-in to tiie J'rince of Wales's broacieast

speech to the Boy Scouts of the nation we e tlie

blind soldiers of St. Dun.stan's.

Capt. Ian Fra.ser, the blind Chairman of St.

Dunstan's. has been an ardent wireless experimenter
for two years past and in the course of a short

address following the transmission he stater! that

Blind Sol^icr.^ at St. Difnstfnt^--< bruitf ei}tertiti)}€(i

by Capt. Ian Frasrr to a rotn'frt on hi-^i wire/e-t-s -s-et.

wireless telephony was opening a new world for
the blind. A blind man's liobbies were limited,

but wireless was one of those which he could
pursue just as well as anjone else. In listening-in

he was at no disadvantage to those wlio could see.

Broadcasting March.
We are pleased to hear, tlirougn the organisers

of the .-Ul-British Wireless Exhibition, Messrs.
Bertram Day & Co., Ltd., that the marcli entitled
" Broadcaster," composed specially for the Exhibi-
tion by Mr. Percival H. Osborne, and which was
played daily with so much success by Iiis Blue
Electra Orchestra, has been dedicated to Senatore
Marconi.

The British Wireless Company.
In our October 7th issue ati illitstration was inad-

\ertently omitted by the printers from the British

Wireless Company's advertisement lieaded " The
Broadcaster. " Would readers kindly refer to
the October 14th issue, in which the same illustration

appears.

Farthest North Station.

Mr. R. F. Inkster. of King Harold Street. Lerwick,
Shetlaml. informs us that the photograph shown
on this page represents the farthest north wireless

receiving set in the British Isles, and it has just

been erected in a crofter's house in Delting, in the
very centre of the Shetland Islands. The thatched
roofs of the dwelling-house and buildings, and
the open door of the garage on the right, give a
striking combination of the ancient and modern.

In tlie town of Lerwick there are three amateur
wireless receiving sets, and news broadcasted from
Germany has been distinctly lieard (with five

and six valves).

Captain Donisthorpe on Romance.
At the opening of the winter session of the

Redhill Literary In.stitute. Captain de A. Donis-
thor|3e gave a lecture on '" The Romance of Wire-
less."

k-ito^Rk

?r.

^j^^^^

Farlhist XliII. Slatiun.
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Scouts Hear the Prince.

Scoitf^'i antt their Jrit^nih^ risitt/d the works of Messrs.

J. BHr}i.s. Ltd., Chatiu-eU Henth, to hcarthe Prince oj

Wnle^' broadcasted message. From the photograph
irill be seen with what interest the boys listened-in.

Exhibited at the Horticultural Hall.
Althougli tlie All-British Wireles.s Exhibition

was so lulh' represented in these pages, there was
one item which failed to find space. Messrs.
Siemens' Brothers & Co.. Ltd., exhibited vacuum
prot-ectors, which possess a number of advantages
over tlie carbon block type. The opposing con-
ductors being enclosed in a partial vacuum causes
them to break down reliably at aboiit 300 volts.

An insulation resistance of about ,3.000 meghoms
is maintained right up to the point of breakdown.
A damaged arrester can be immediately replaced.

Being contained in an hermetically sealed \aciuiin

chamber the protector, besides being highly
sensitive is also dust, damp, and insect -proof.

Fuses were shown for protecting the filament

acciunulators and batteries in the event of a short

circuit.

HT 1. HT .S.

Siemens' denied Tyiie Leclanche cells.

Jacks, enabling a number of head sets to be u--erl

simultaneously, were also included, and these,
when used with multi-valve sets, the number of
valves in circuit at any one time can be varied,
the connections being established automatically.
A standard switch for panel mounting was

exhibited, and this is useful for many switching
operations in wireless reception work.

.\ large number of ebonite accessories were shown,
ini hiding dials, formers, valve holders, knobs.

panels with tin-foil

all of the Company's
i-oil holder plugs, ebonite
surfaces, earcaps, etc., etc.,

usual high quality material.
.A full range of sizes of high \oltQge dry batteries

Hiid " inert " batteries were to be .seen on Siemens'
stand ; also ."iO-volt luid tiO-volt batteries of Fluid
Leclanche Cells, small sack type, contained in

suitable boxes with plug .sockets to obtain tappings
at \-arious voltages.

Correspondence
To rh, Kdilor of Th)-; Wihki.ks

Radki Rf;viKVv.

WllHl.I) .4ND

Sir, Being a keen reader of this excellent maga-
zine for over a year. 1 ha\'e read numerous letters

published in thecorrcspoiulciice columns concerning
reception of amateur transmissions on a limited
iiumher of valves. 1 should like to state that the
following amateurs have been heard on a single
valve reaction circuit, the set being of my own con-
struction, using a two-wire aerial 50 ft. long and
2.5 ft. high, badly screened by houses. They are
2LZ (telephony). 2 IF (telephony). 2 AN (tele-

|>honv ). 2 OM (telephonv ). 2 ON (telephonv ). 2 FQ
(telephony). 2 DX (.Morse. 5 CV (Morse)". 2 DF,
2 SZ. 2 KT, 2 TO, and lastly a station whose
call 1 have not yet discovered. 2 PW. The last

mentioned callecl'2 .JX at 1300 G.M.T. on October
8th. 2 MT, 2 LO, FL are received weU, and
PCGG is generally quite good. -All the above
telephony is received off the oscillation joint.

On high wave WSO and WQK are readable.
F. .Strafford.

3, Lee Road.
Dovercouj-t

.

Essex.

At Chadwell Heath.

The instrument used at Messrs. J. Burns works
on the occasion of the Prince of Wales's broadcasted
soeerh was one of their stand/trd three-valve sets

seen above.
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Calendar of Current Events

Friday, October 20th.

At 8.—8.30 p.iii., on 350 metres. Concert.

PowiSLAND Radio and SciENTiFig Society.
First meeting and lecture by Viscount Chine
on " The Elementarj- Principles of Wireless."

Wakefieu) and District Wireless Society.
At 8 p.m. At the Y.M.C.A. Lecture on " A
Four-Valve Receiver," by Mr. Swale.

Halifax Wereless Club.
At 6.30 p.m. At Clare Hall, Prescott Street

Halifax, and also the following day from 2.30 p.m.
Exhibition of Wireless Apparatus by all the
leading makers. Demonstrations and sale of

members' surplus apparatus.

Bradford Wireless Society'.

At 5, Rendallwell Street, Bradford, Lecture on
" Telephony " by Mr. J. Bever.

Belvedere and District Radio and Scientitio
Society.

Lecture on " Various Types of Receiving
Circuits," by Mr. A. H. Norman.

Leeds and District .\mateur Wireless Society.
At 8 p.m. Lecture on " nductances for all

Wavelengths," by Mr. D. E. Pettigrew.

Radio Society of Highgate.
At 7.45. p.m. At the 1919 Chib, South Grove,
Highgate, N. 6. Lecture on " The Armstrong
Super-regenerative Circuit," bv Mr. H. Andrews,
B.Sc.

Saturday, October 21st.;

At 7.30.—8 p.m., on 350 metres. Concert.

Monday, October 23rd.

Ilkley and District Wireless Society.
At 7.30 p.m. At Regent Cafe. Lecture on
" Electro-Magnetic Induction." by Mr. L. E.
Overington.

Tuesday, October 24th.

Tran.smissioQ of Telephony at 8 p.m. on 400
metres by 2 MT Writtle.

Lowestoft and District Wireless Society.
Lecture on "Land Line Telephony," by Mr.
R. C. GUes.

Wednesday, October 25th.

Redhill & District Y.M.C.A. Wireless Society.
At 111, Station Road, Redhill. Lecture on
" Inductances," by Mr. Pescett.

Thursday, October 26th.

Derby' Wireless Club.
.\t 7.30 p.m. At the Court, Alvaston. Lecture
on '" Amplification," by Mr. E. V. R. Martin.

Luton Wireless Society.
At 8 p.m. At Hitchin Road, Boys' School.

Practical Work and Experiments.

Friday, October 27th.

Wakefield and District Wireless Society,
Lecture on " The Relation of Inductance and
Capacity to Electro Magnet Waves in Receiving
and Transmitting Circuits," by Mr. Watson.

Belvedere and District Radio and Scienttfic
Society.

Lecture on " The Detector Unit," by Mr. S.

Burman.
Leeds and District Amateur Wireless Society.
At 8 p.m. Demonstration of " Britwire

"

Apparatus, by Mr. H. F. Yardley, A.M.I.R.E.

Radio Society of Highgate.
At 7.45 p.m. At the 1919 Club, South Grove,
Highgat*, N. 6. Lecture by Mr. Grimstead.

Saturday, October 28th.

Working Men's Wireless Club.
At Crowndale Road, N.W.I. Exhibition and
demonstration at 1 p.m., also exhibition of
X-Ray apparatus.

Monday, October 30th.

FiNCHLEi' AND DISTRICT WiRELESS SOCIETY.
Social Evening.

Ipswich and District Wireless Society.
At 8 p.m., at 55, Fonnereau Road, Lecture on
" Accumulators—Their Care and Use." by
Mr. F. Boddey.

Tuesday, October 31st.

Transmissions of Telephony by 2MT, Writtle,

as above.

Wednesday, November 1st.

Edinburgh and District Radio Society.
At 8 p.m. Business Meeting.

Luton Wireless Society.
At 8 p.m. At Hitchin Road Boys' School,

Lecture on " H.F. Coupling and Transformers,"
by Mr. C. S. Dunham.

Thursday, November 2nd.

Derby Wireless Society'.

At 7.30 p.m. At The Court, Alvfiston. Informal
Meeting.

Friday, November 3rd.

Radio Society of Highgate.
At 7.45 p.m., at the 1919 Club, South Grove,
Highgate, N.6. Lecture on "Construction of

H.F. Amplifiers," by Mr. G. W. Sutton, B.Sc.

Bradford Wireless Society.
At 5, Rendallwell Street, Bradford. Debate on
"The Prevention of Self-Oscillation."

Saturday, November 4th.

Glasgow and District Radio Club.
From 12 to 9 o'clock. At the McLellan Galleries

Hall, Sauchiehall Street. Exhibition and Demon-
stration.
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Wireless Club Reports

\UTE.— Under this headiiiy tin Editor will be plea.ted to give puhlicalion to reports of the meetings of Wireless

Clubs and Societies. Such reports shoztld be subjuitled without eoveriny letter iti the eract form in uhich they

fire to appear and a.i concise a-- poxsible. the Editor resercinri the right to edit and curtail the reports if necessary.

The Editor will be pleased to consider for publication papers read before Societies. An
Asterisk denotes affiliation with the Wireless Societj' of London.

West London Wireless and Experimental
Association.

Hon. Secretarj', Jlr. Horace W. Cotton, I'J.

Bushey Road, Harlingtoii. Mkldlesex.
.A. ineeting was held on September 22nd, for the

first time, at the new headquarters, Stamford
Brook Lodge. Ravenscourt Park. W.ti. A very
large number of members attended. Mr. F. E.

Studt interpreted Clause 7. " .Aerials,'" of the new
conditions respecting the issue of licences by the
Postmaster-General. Mr. Studt was accorded a

hearty vote of thanks.
On September 29th Mr. Studt gave a verj-

interesting paper on '' A Three-Circuit ^'ario^leter

Tuner." He explained its many interesting uses,

and the various methods of obtaining results in

connection with amateur experiments. He gave
the detailed data for constructing members' own
circuite. Mr. Studt was heartily thanked. A letter

from the Wireless Society of London in regard to

the Prince of Wales's -Address to Boy Scouts was
read. The Secretary appealed to all members with
receiving apparatus to assist the Wireless Society of

London in their programme for this special event.

Several more new members enrolled at both
meetings.

Particulars will be sent by the Secretary by
return of post to inquirers.

Wakefield and District Wireless Society.*
Hon. Secretary, Mr. Ed. Swale. 1 1, Thomes Road,

A\'akefield.

A meeting of the above was held in the Y.M.C.A.,
Grove Road, on September 29th, Mr. Wrigley in the
chair.

The meeting was thrown open for questions on
individual troubles. The questions were answered
by specialist members.

The Wireless Society of Highgate.*
Hon. Secretarj-, Mr. J. F. Stanley, B.Sc, 49,

Cholraeley Park, Highgate, X.6.

On Friday, September 22nd, at the Highgate
Literary and Scientific Institute. Mr. J. F. Stanley
gave a demonstration of the JIarconiphone V2.
He gave a very clear and interesting description
of the unusual circuit adopted in this set, which
makes use of simultaneous higii and low frequency
amplification, and finally connected it up to the
Society's aerial. Some excellent telephony, both
from JIarconi House and amateur stations, was
picked up, and the simplicity of tlie timing
adjustments was demonstrated.

.After one or two questions had been put to Mr.
Stanley, and answered, Mr. F. L. Hogg gave an
interesting and simple way of rapidly converting
an ordinarj' two-valve circuit into an .Armstrong
super-regenerative circuit.

The second Annual General Meeting of tTie Society
was held on September 29th. at the new head-
quarters, the 1919 Club, South Grove, Highgate,

Mr. P. R. Coursey, B.Sc, the President, in the
chair. Tlie following officers were elected for the
fortlicoming session ; —Chairman, Mr. H. Andrews^
B.Sc. : Vice-Chairman, Mr. L. Grinstead ; Secre-

tary, Mr. J. F. Stanley. B.Sc. ; Assist. Secretary,

Mr. L. R. Rowlands : Treasurer, Mr. D. H. Eade ;

Librarian. Mr. P. H. Youngman ; Committee

:

Messrs. S. Croneen, F. B. Ford and T. Russel.

The annual report and statement of accounts
were adopted imanimoiisly.

Mr. Coursey then gave his Presidential address.

He dealt with the question of Broadcasting and
its effect on the experimenter, and he explained

the latest decisions of the Post Office with regard

to the use of reaction. After dealing briefly with
the forthcoming Transatlantic Tests, and the
proposed change of name of the Wireless Society

of London, Mr. Coursey replied to several questions
put to him by members.
A motion was carried to the effect that the Society

shall in future be called the Radio Society of High-
gate, the word " Radio " now being recognised

as more suitable than " Wireless." Mr. Stanley,

the new Secretary, outlined briefly the future policy

of the Society, mentioning in particular that the
Society proposes to give a Radio Dance on
Friday, November 17th, 1922. Further details

will be announced shortly.

Ilkley and District Wireless Society.*
Hon. Secretary, Mr. E. Stanley Uobson, " Lome

House." Richmond Place, Ilkley.

On October 2nd the fifth General Meeting was
held at the headquarters, the " Regent Cafe,"

Ilkley, the President, Dr. .J. B. Whitfield, occupying
the chair.

The Secretary read the report of the Committee
appointed to design and draw up the estimates for

the Society's receiving set, which was adopted.

The Committee will now assemble a single valve
receiver and timer built on the miit system, so as

to facilitate future extensions and rearrangement
of circuits for demonstration purposes.

The rules of the Society were then officially

formulated, and it was resolved that a technical

library be instituted, with Mr. C. D. Marshall as
Hon. Librarian.

Mr. E. Stanley Dobson then gave his lecture on
" Capacity and Condensers."
The theory of electrically charged bodies was

first explained, with its appUcation to the action of

the condenser. The units and measurement of

capacity were dealt with, and the calculation of the
capacity of condensers connected in series and
parallel.

The various types of condensers were next
described in detail, samples of each being exhibited.

The function and suitable values of all the con-

densers in a simple single valve receiver were given,

and the lecture concluded with a few hints on the
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use of vernier devices for tuning in short wave tele-

phony.
A vote of thanks was accorded to the lecturer,

and before the meeting closed the announcement
was made that the Society's aflSliation with the
Wireless Society of London had become an accom-
plished fact.

Edinburgh and District Wireless Society.*
Hon. Secretary, Mr. W. M'inkler. 0, Ettrick Road,

Edinburgh.
On October 4th, the Winter Session was openeil

with a lecture by Major A. W. Jayne, Controller of

Telegraphs, General Post Office. Edinbiu'gh, on
" Line Telegraphy."

Sir J. Alfred Ewing, K.C.B., the Hon. President
•of the Society, was in the chair. He remarked on
the interest which he had in the work carried out,

.and the pleasure which it gave him to occupy the
position of President.
Major .Jayne gave a general resume of the

original systems employed in telegraphy, and then
•described in detail the working of the more efficient

machines in use nowadays. Multiflex working
was fully explained in a very clear manner, and the
•organisation of Post Office telegraph working in all

its multifarious organisations gave his audience an
idea of the work which the Post Office has to cope
with in busy '" rush hours."

Interesting slides were used showing the work of

the "signals" men in France in 191-1--18.

Three elementary lectures on " Wireless " were
annoimced to take place on 11th. 18th and 25th
October, in the headquarters, 117, George Street.

A motion was approved :

—
" That a Researcli

•Committee should be formed to undertake work
on a definite line on the second and fourth Monday
of each month. That this Committee should be
<;hosen by the Council. That the work should be
in connection with the Armstrong super-regenera-
tive circuit. That application be made to the
Keith Fund for financial assistance in this work,
and that short descriptions of the work done
should be given at subsequent meetings of the
Society.

'

'

The Hon. Secretary then made due apology for
the errata appearing on the syllabus, as time did
not permit the printer to issue proofs.

Bristol and District Wireless Association.*
Hon. Secretary, Mr. L. F. White, 10, Priory Road,

Knowle, Bristol.

A meeting of the Association was held in the
Physics Lecture Theatre of the University of

Bristol at 7 p.m. on September 29th. Owing to the
<mavoidable absence of the Chairman, Mr. A. E.
Mitchell, the Rev. H. W. .Jukes was elected to fill

the vacancy for the evening.
Discussion took place between the members

regarding the proposed Association recei\ ing set,

and it was eventually agreed that to adopt the
\uiit system would prove most satisfactory for

experimental purposes, and that no difficulty should
be experienced in making the receiver portable
should occasion arise.

It was decided that no practical work in

this direction could be luidertaken until the
Association is in possession of a workshop.

Mr. L. W. J. Silcocks was thanked for his kind
offer to allow members to use his workshop in

constructing the receiver until one was acquired
by the Association.

The remainder of the evening was taken up by
the exhibition of a 5-\alve receiver brought by
Me.ssrs. Silcocks and Hobbs, which, in conjunction
with a Magnavox loud speaker, produced very
powerful signals on a good range of wavelengths.
New members elected brings the total up to 72.

The Secretary will be glad to give full particulars
of the A.s.sociation upon application.

Glasgow and District Radio Club.*
Hon. Secretary, Mr. W. Yuill, 0.3, Holm Street,

Glasgow.
A meeting of the above Club was held in the

Club Room. There was a very large attendance.
The Hon. President. M. W. K. Dewar. presided
after the usual preliminaries. The Chairman
called on the convenor of the Club Apparatus
Committee to explain the building of the club set,

which his Committee had been working on during
the close season. It was originally intended to
build the set on the unit principle, but, through
certain difficulties, this was not fovmd possible,

and a three-valve set, viz., one valve time anode
method of H.F. amplification, one detector and
one L.F., the usual tuning condensers being
included in a separate panel, but pern^anently
fastened to valve panel, and having a three-coil

holder for taking standard makes of honeycomb or
other type coil to tune over all wavelengths.
As there was a large number of new and pros-

pecti\e members present, the Chairman asked
Mr. McLellan to give a short lecture on the general
principle of wireless. This he accomplished in a
very satisfactory manner, his simple explanation of

technical terms being much appreciated. A hearty-

vote of thanks was asked, and enthusiastically
given both gentlemen.
A short discussion followed on several points

regarding the working and welfare of the Club.

Wireless and Experimental Association.*
Hon. Secretarv, Mr. (4eo. Sutton. A.M.I.E.E.,

18, Melford Road, S.E.22.
This Association, at the Central Hall. Peckham,

on October 4th held the deferred " Gadget "

Competition, and many members brought examples
of their ingenuity. The result of the judging was :

Mr. \'oigt. first prize for clip to fasten into headgear
telephone leads to prevent accidents by dragging
delicate valve gear from the table to the floor.

It provided a " weak link " in the chain, which
parted easily should the cord be pulled by accident.
HonouraVjle mention was accorded to Mr. S..I. Prior,

who exhibited a well-made and workable potentio-
meter, made up from odd scraps of material.

The meeting opened with buzzer pi'actice under
Mr. Sam. Middleton. New members are making
considerable progress.

Cowes and District Radio Society.*
Hon. Secretary, Mr. L. Ingram, 1, Mill Hill Road,

Cowes.
The first annual meeting of the Society was held

at the headcjuarters. East Cowes, on September
27th. 1922. There was a good attendance, and a
representative gathering included one \'ice-Presi'

dent, namely, Mr. H. S. Benzie.
The proceedings were opened by the Chairman

Mr. A. Taylor, who summarised the <_»bjects of the
Society and briefly outlined the programme
arranged for the coming session.

The annual report was read and adopted.
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Tlie financial position of the Society was dis-

cussed, and tlie balance sheet accepted.

The election ballot resulted as follows : Clmirinan.

Mr. E. P. Bartlett ; \ice-t'hairman. Mr. J. \'.

Ellis ; Hon. Secretary, Mr. L. Ingram ; Committee.
Jlr. E. Hartridge, Mr. C. Mugliston, and Mr. \\'.

Sherratt.

Mr. W. T. Davies, M.B.E., paid a tribute to the

excellent work performed throughout the year

by tlie retiring Chairman, Mr. A. Taylor, and
proposed that he be elected Honorary Vice-Presi-

dent. Mr. .Mugliston seconded, and the proposition

was carried unanimously.
The rules of the Societj', having been redrafted,

were passed after minor alterations had been made.
It was decided that Mr. S. E. .Saunders, O.B.E.,

shoiJd be asked to continue as Presidertt of the
Society, also that Lt.-Col. A. T. C. Vesey, Mr. H. S.

Benzie, Mr. H. S. Saiuiders, and Mr. G. Newman,
should be asked to continue as Vice-Presidents.

It was also decided to invite Capt. W. Matthews,
the Hon. A. G. Guinness, Capt. Frogbrook, Canon
Judkins, and Jlr. .1. Philli]is to become Vice-

Presidents.

The number of new members wlio attended the

meeting was encouraging, and, as the Chairman
remarked in his opening speech, when calling upon
the present members to bring along more new
members, all who are interested in wireless are

cordially invited.

After a short discussion upon matters of general
interest a niost successful meeting closed at

9.30 p.m.

Radio Society of Highgate.*

Hon. Secretary, Mr. .1. F. Stanley, 49, Cholineley
Park, Highgate, N.().

.\ debate was held on October 6th, on " That
in the Opinion of this House High Frequency
.Amplification is more suitable than Low Frequency
Amplification for -Amateur Experimental Purposes."
Messrs. Stanley and Eade proposed the motion,
which was opposed by Messrs. Hogg and Rowlands.
Although the attendance was small, the majority
of those present took part in the debate. Some
very astoni.shing results were claimed on both sides.

and on the division of the House opinion seemed
to be fairlj" evenly divided, the motion being
carried by 8 votes to 7. Five members present
tlid not vote.

On October 7th a very interesting demonstration
was given at the Society's headquarters at the
1919 Club, South Grove, Highgate. The presence
of large crowds who had collected along the route
to see the Prince of A\'ales drive to and from the
Scout ".s Rally at the -Alexandra Palace, was taken
advantage of for a thorough and novel publicity
campaign, and a " Hou.se Full " resulted.

The chief items on the programme were the
concert from 2 LO and the message to Scouts
by H.R.H. the Prince of Wales, which was clearly

heard, thanks to the Magnavox loud speaker.
Amateur tests were picked up at random, some
excellent speech and music being obtained. The
demonstration was thoroughly appreciated bj' a
large audience which included several scouts,
the latter being admitted free of charge.

Full particulars of the Society and of the forth-
coming Radio Dance may be obtained from the
Hon. Secretarv.

Stoke - on - Trent Wireless and Experimental
Society.*

Hon. Secretary : Mr. F. T. Jones, 360, Cobridge
Road. Hanley.
At a meeting at the Y.M.C.A., Hanley, on

October 5th, Mr. Walley (member), exhibited Iu'k

three-valve set, with the aid of ;which members
clearly heard items of the Hague concert, as well

as Morse signals from British and continental
stations. Mr. Walley has entirely constructed this

set himself during the last seven days.
Mr. A. H. Wilson was appointed delegate to

repre.sent the Society at the forthcoming conference
of the Midland Wireless Societies at Birmingham,
111 order to arrange the interchange of lectures.

Bradford Wireless Society.*
Hon. Secretary, Mr. J. Bever. 85, Emm Lane,

Heaton, Bradford.
The opening meeting of the session was held on

October 6th, a number of new members being
present. After the business of tlie meeting,
Mr. Whiteley gave a historical survey of wireless,
with special reference to the mercantile marine.
Special reference was made to the excellent per-
formances of the Radio Communication Company's
commercial apparatus, and the whole lecture was
illustrated by lantern slides specially prepared by
the lecturer. At the conclusion, a hearty vote of

thanks was passed.

Mr. Liardet then exhibited a Reinartz tuner with
one stage of H.F. amplification, as recently described
in The WirHrss World and Radio Review. An
ordinary Reinartz tuner was also shown, and both
were much admired.

Meetings will continue to be held throughout the
session at the Society's rooms at 5, Rendellwall
Street, Bradford. A few of the dates are ;

—

October 20th, Mr. J. Bever, subject, " Telephony "
;

November 3rd, Debate, " The Prevention of Self-

Oscillation "
: November I7tli, Cinema display

(details later) ; December 1st. Mr. A. Liardet
(title later); December 15th Jlr. S. Davies, Dews-
bury (particulars later) ; December 29tli. Annual
general meeting.

South Woodford Radio Society.
Hon. Secretarv. Mr. L. R. Gaywood. 190. Hermon

Hill. South Woodford.
The first meeting of the 1922-23 season was held

at Holy Trinitj' Parish Hall, South Woodford, on
October 3rd, 17 members being present.

The following officers were elected : President,

Dr. .1. Craig Crawfonl : Vice-President, Mr. E.
Janes ; Secretary, Mr. L. R. Gaywood : Treasurer,

Mr. Manders : and Committee, Messrs. Cormacy,
Carr, and Cameron.

It was decided to meet weekly at Holy Trinity

Hall at 8 p.m. on Tuesdays.
The entrance fee was fixed at 2s. 6d., and annual

subscription 5s. Particulars can be obtained from
the Secretary.

Finchley and District Wireless Society.
Hon. Secretary, Mr. A. E. Field, 28, Holmwood

Gardens, N.,3.

The fifth meeting of the above Society was held

at the club room, 'iVright-Kingsford House, Gran-
ville Road, N.I 2, on Monday, October 2nd.

Mr. Macdonald Brown kindly brought up four

crystal sets of various makes for inspection. Parti-
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cular interest was centred on a German one.

It was deritled to postpone the grand social evening
until October 30th. Mr. Trii.s.*ler gave a description

of rays and waves as applied to wireless, and
explained the atom, molecule and electron. Two
new members were elected. The Secretary invites

inquiries.

Nottingham V.M.C.A. Wireless Club for Boys.

Hon. Secretary. Mr. R. Weston, 3, Harcourt Road.
Xottingham.
A wireless club for boys between the age of 14

and 18 has been formed in Nottingham at the
Y.M.C.A. Boys' Club, King Edward Street, where
a two-valve receiving set has been installed.

The following gentlemen were elected officials

at the inaugural meeting : Mr. A. Househam,
President ; Mr. Perkins, Vice-President ; Mr. H. A.
Carpenter, Chairman of the Committee and
Lecturer.
New members are being enrolled, and a successful

winter season is anticipated. Mr. Carpenter is

giving a series of lectures on '* Wireless Telegraphy
and Elementary Electricity," and demonstrations
take place every Thursday night.

Portsmouth and District Amateur Wireless
Society.

Secretary, Jlr. R. G. H. Cole, 34, Bradford
Road, Southsea.

-A meeting of the above Society took place at the
John Pile Memorial Rooms, Portsmouth, on
October 4th. The buzzer class is making rapid
progress. At 8 p.m. the fortnightly business
meeting took place. Various matters were dis-

cussed. After the meeting Mr. Donkin gave his

lecture on " My Portable Crystal Receiving Set,"

telling of his e.xploits when he first took an interest

in wireless; Mr. Donkin explained that he made
a cycling tour, taking his set %vith him, and his

adventures with regard to aerials and other items
were both instructive and amusing. A hearty vote
of thanks was given Mr. Donkin. After the lecture

a short address of great interest was given by
Mr. Harrold on his impressions of the London
Wireless Exhibition. The President and Council
of the Society are anxious to extend the member-
ship, and any amateurs in the locality who are

interested are invited to write to the Secretary.

Huddersfield Radio Society.

Hon. Secretary. Mr. C. Dyson. 14. .John William
Street, Huddersfield.
At a meeting on October 4th there were about

100 persons present. Mr. T. Brooke was Chairman.
A lecture was given on " The Latest Develop-

ments in Wireless Telephony "' by Mr. P. Denison,
of Halifax.

Mr. Denison opened by explaining, in a popular
marmer, various transmitting circuits used in the
past and at the present time, illustrating his remarks
by numerous diagrams. A number of lantern

slides were used. The lecturer described the
functions of the various parts of the apparatus
shown, and gave interesting details of the develop-

ment of his own experimental station (2 KD) at

Hahfax.
At the conclusion of the leetiue Mr. Denison

answered questions and was accorded a vote of

thanks.

Eastern Enfield Wireless and Experimental
Society.

Hon. Secretary, Mr. Arthur 1. Dabbs, 315,
High Road, Ponders End.
The second meeting of the above Society was

held at headquarters. The Falcon Inn, South
Street, Ponders End, on October oth. There
was a good attendance. The Chairman stated that
it was hoped to receive the licence for the Society's

set in the course of a few days.

A set of rules ]>resented by the Committee was,
after discussion, ])assed. A programme for futvue
meetings was also arranged.

It was decided to purchase certain books to

form the nucleus of the Society's library, and these
will be on loan to all members. Various apparatus
will also be piu-chased by the Society, which can
be borrowed by the members for home use.

The subscription is 10s. 6d. per annimi, and a

good financial position is already attained. Three
new members were enrolled. Apjjlicants for mem-
bership will be welcomed at any of the Thursday
meetings, and the Secretary will be pleased to

give particulars to any intending member.
Hexham and District Amateur Wireless

Association.
Hon. Secretary. Mr. H. D, Lees. S. Elvaston

Road. Hexham.
The inaugural meeting of this Association took

place on October 2nd. Mr. G. S. Douthwaite
gave a few explanatory remarks outlining the
objects of a Wireless Association, it was then
unanimotisly decided that an Association should
be formed imder the above name. The meeting
proceeded to the election of officers and com-
mittee.

On the completion of business Mr. Douthwaite
gave a deinonstration on his four-valve set W'ith a
Magnavox. which was listened to with great
interest, signals being audible in all |)arts of the hall.

Bishop's Stortford and District Amateur
Wireless Association.

Hon. Secretary, Jlr. J. Cooper, Halfacres,
Bishop's Stortford.

The monthly meeting at the Institute on October
fith, was well attended. Mr. L. Wright, of the North
Essex Wireless Society delivered a lectiu-e on
" Elementary Principles of Valve Reception,"
presenting his subject in a lucid and interesting

manner. Illustrations and diagrams were given,
and the various methods of rectification explained
in detail. On the proposal of Coimcillor E. F.

Cooper, \'ice-President, seconded by Mr. W. S.

Filby, a vote of thanks was heartily given. Mr.
W. A. Field, the President, occupied the chair.

On October 4th. 5th and (jth, members of the
Association gave public demonstrations at the
Shakespearean Bazaar held at the Great Hall,

Bishop's Stortford. Large numbers queued up
for every occasion and listene<l with interest to the
Marconi concerts, etc.

On Saturday, October 7th. an invitation was given
to all Boy Scouts and Cubs to attend and hear
the Prince of Wales's broadcasted message. A
number of Scouts from \-arious troops were present.

Reception was very clear, and rendered audible
by a " Magnavox," kindly loaned by Mr. C.

Randall, of the " Close,'' Bishop's Stortford.

Communications should be addressed to the Hon.
Secretary.
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Malvern Wireless Society.
Hon. .Seiretaiv. Mr. N. H. (iwvnn .Jones, Rvnfuiil

House, Great Malvern.
At a meeting of thig Society at the Pvililic

Library, Mr. Percy Scott Russell, jiresitling, re-

marked that they hoped to he affiliated to the
London Society, and that Mr. Dyson Perrins had
kindly consented to he President.

Officials provisionally electetl were Mr. Percy
Scott Russell. Chairman ; Mr. A. Harrison,
Hon. Treasurer : Mr. N. H. Gwynn Jones, Hon.
Secretary ; Committee, Messrs. Jejmes, L. Mansell,
Mu.sgrave, Nadauil, ISyraonds, Rothwell, H. J. B.

Martin, anti GretMi.

The Society has over forty inembers.
The membership fee is half-a-guinea a year,

ileetings are held on Wednesdays.

Hoylake, West Kirby and District Wireless
Association.

Hon. Secretary, Mr. Roper Brattan, 14, Kirby
Park, West Kirby.
The first General Meeting of the Association

was held at Boustead's Cafe, Market St., Hoylake,
on Monday, September 4th, 1922. Mr. T. C. Weld-
ing was appointed Chairman. The following were
elected officers for the ensuing session :—Hon.
Secretary and Treasurer, Mr. Roper Brattan

;

Hon. Assist. Secretary, Mr. S. H. Cocks ; Hon.
Technical Adviser, Mr. S. Evans : Cominittee

:

Messrs. T. C. Welding, .J. D. Wood, P. Boustead
and C. E. Price.

The subscription was fixed at 7s. 6d. per session.

Sixteen applications for membership were handed
to the Secretary during the meeting. A Committee
meeting was held at Boustead's Cafe on September
11th. Mr. T. C. Welding was elected Chairman
of Committee for the session.

Many important matters were discussed, it being
decided amongst other things to have a question
box for the general use of members.
The second General Meeting was fixed for Monday,

September 18th, with a Coinniittee meeting before-

hand to transact any hu.siness.

At the General Sleeting on September 18th,

which was held again at Boustead's Cafe, Mr. S.

Evans gave an address on " Hints to Beginners."
Mr. Evans treated in a very able manner the
matter in hand, starting with the procedure in

obtaining a receiving licence from the P.M.G.,
next going on to show the members how to make
and fix an aerial, by giving drawings on a black-
board, finishing his address with hints on earth
connections.
Many interesting questions were then asked

and answered, after which a very hearty vote
of thanks was given to Mr. Evans. The meeting
was a great success.

The third General meeting was held on Monday,
October 2nd, at the Green Lodge Hotel, Hoylake,
with the usual Committee meeting beforehand.
This General Meeting was held in a private room
in the Hotel. Mr. Corlett, of the Green Lodge
Hotel, has very kindly offered the use of this room,
together with the use of his three-valve .set, to the
Association. Needless to say this generous offer

has been cordially accepted.
The Hon. Secretarj-, Mr. R. Brattan, gave a

lecture on tuning and detecting radio signals,

followed by a demonstration on connecting up
and operating a simple single valve receiving set.

After several questions on the subject had been
answered, a vote of thanks was given to Mr. Brattan
for his lecture.

The member.ship is now 22, and there is every
indication of a very successful session.

Beckenham and District Radio Society.
Hon. Secretary, Mr. J. Butterfield, 1(1, The Close,

Elmers End.
On September 28th a 0001 microfarad condenser

was made up, after which a successful reception
took place.

The President, Mr. Graves, brought his new
fouT-valve set, connected up, and in a few minutes
was able to get results. The Hague and Marconi
House concerts were heard. Amateur transmitters
were afterwards tuned in, music being received
from Brentford, Blackheath and Forest Hill.

A loud speaker was used.
Arrangements were made for a two days' demon-

stration at the Sale of Work in aid of the Church
fluids at All Saints', Beckenham, on October 4th
and 5th.

It was hoped to arrange for the Beckenham Cubs
to listen in to the Prince of Wales's address to Boy
Scouts on October 7th.

Tottenham Wireless Society.
Hon. Secretary, Mr.R. A. Barker, 22, Broadwater

Road, Bruce Grove, N.17.
The inaugural meeting was held on September 21st

at 10, Bruce Grove, and the evening was spent in a
general discussion regarding the future of the
Society.
The second meeting was held on September 28th

at the same address, when Mr. Fred Boui'ne was
elected Chairman. Mr. R. A. Barker, Secretary, and
Mr. Baker, Treasurer. The first half-hour was spent
in buzzer practice, after which the Chairman opened
a discussion on " Wireless " in general. Business
was discussed and several new members enrolled.

The Chairman is drawing up a syllabus of lectures,

demonstrations, etc.

Meetings will be held every week on Thuisdays,
8 p.m. sharp, at 10, Bruce Grove (temporary head-
quarters), and the Secretary will be pleased to

welcome prospective members of either sex.

Wanstead Wireless Society.
Hon. Secretary, Mr. A. B. Firman, 18, Clavering

Road, Wanstead Park, E.12.
The first weekly meeting of the Society was held

on Friday, September 22nd, 1922, at St. Gabriel's

Church Hall, Aldersbrook Road. E.12.
After an interesting listening-in on a two-valve

set temporarily installed, the President gave a
lecture on the '' History of Wireless," and different

types of apparatus, including the coherer, magnetic
detector and valves, together with a brief explana-
tion of the electron theory. The lecture was
greatly appreciated.

Mr. Chapman, a member of the Committee,
pointed out that great care should be exercised in

the purchase of wireless sets, as there were so many
second-rate firms selling unreliable apparatus.

It is hoped very shortly to have an up-to-date
four-valve receiving set installed for experimental
and demonstration purposes. It is also hoped to

arrange an interesting series of lectures through
the coming season by the President and other
prominent men of the profession.

d2
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The Brighton Radio Society.
Hon. Secretary, Mr. D. V. Underwouil. (58,

Southdown Avenue, Brigliton.

A meeting of this Society was held at Mr. Volk's
workshop, Russell Crescent, on Tliursday, Septem-
ber 21st. Seven new members were elected,

making the total 70. A motion was entertained
from the Sussex Wireless Research Society to become
amalgamated with the Brighton Radio Society.

It was unanimously decided to adopt the recom-
mendations of the Executive Committee, and a
special Committee was formed to effect the fusion.

It was stated that certain gentlemen had promised
to give lectures during the coming session.

Any gentlemen interested in Radio in Sussex
are invited to communicate witli the Hon. Secretary.

Amateurs in the district are invited to listen in

on Friday evenings from 7 till p.m. when 2 KA,
the Secretary's transmitting station, usually carries

out tests.

Fulham and Putney Radio Society.*

Hon. Secretarj', Mr. J. Wright Dewhurst, 52,

North End Road, West Kensington, London, W.14.
At a well attended meeting held at headquarters

on Friday, October Gth, after the buzzer class,

Messrs. Houstoiui and Calver described and ex-

plained some interesting and imique circuits wliich

were much appreciated.
The membership is still increasing, and arrange-

ments are being made to provide interesting

and instructive meetings.

Belvedere and District Radio and Scientific
Society.

Hon. Secretary, Mr. S. G. Meadows, 1, Kentish
Road, Belvedere, Kent.
The fifth General Meeting of the above Society

was held on Friday, September 29th. Improvement
H as shown at the buzzer practice.

Mr. S. Burman continued his lecture on "The
Construction of th© Society's Apparatus," dealing
with the principles underlying the low frequency
magnifying panel.

Tlie Secretary' briefly outlined the method of

producing an alternating current, and followed with
the principle of heterodyne or beat reception.

Discussion followed, especially on the different

types of circuits which were thought would meet
with tlie Postmaster-General's approval.
The sixth General Meeting of the above Society

was held at the Erith Technical Institute, on
October (ith.

Satisfactory progress was made at the buzzer
practice from 7.30 to 8 p.m.

Mr. S. Burman gave the third of a series of

lectures on " The Construction of the Society's

Apparatus," in which he dealt with the high
frequency amplifj'ing unit.- He outlined the
three methods of high frequency amplification

coupling it was decided to adopt, viz : Resistance
capacity reactance capacity, and interchangable
transformers. He explained, in more or less

simple language, the way in which the amplified
oscillations of the high frequency valves were
handetl on to the detector valve in each of the tliree

methods. This lecture concludes the theoretical

part; the ne.xt being on the practical side is intended
to show how the various parts were made, set out
and assembled.

A discussion took place on general subjects,

which brought out some interesting points about
earths and earials. Opinions seemed to be divided
as to the efficiency of insulated wire bemg used
as aerials against enamelled wire. Two members
declaied that they had foimd an insulated wire
aerial to be far more efficient than tlie orthodox
plain wire. Another member suggested that a
kind of hysteresis might be set up in the insulations

surrounduig the wire by the high frequency signal

oscillations which would tend towards making
such an aerial decidedly inefficient. This, how-
ever, seemed to be contrary to the experience of

the two former speakers.

Bromley Radio and Experimental Society.

Hon. Secretary, Mr. J. Furgusson-Croonie,
Gowrie, Wendover Road, Bromley, Kent.
A meeting of the above Society was arranged

to have taken place at 14, College Road, on October
2nd, but owing to the sudden growth of the Society
the meeting was held at the White Hart Hotel.

The Chairman, Mr. L. Slopes, put before the
twenty-nine gentlemen present the objects of the
Society. He mentioned that several wireless

lectures and demonstrations had been fixed, and
visits to Croydon Aerodrome and other places of

wireless interest would be arranged, also that
application for affiliation to the Wireless Society
of London had been made. The Chairman then
called upon the Secretary to read the rules.

The Treasurer made a strong appeal for new
members.
Another successful meeting was held at the White

Hart Hotel on Monday, October 9th. when a wireless

demonstration was given.

A temporary indoor aerial was erected and con-
nected to a four-valve receiver equiped with a
lovid speaker ; signals were received from many
ship and Continental stations as well as music
and speech from several amateur transmitting
stations.

Excellent results were also obtained by utilising

insteafl of the usual aerial the electric light circuit

connected through a very simple device to another
four-valve receiver.

As a result of the meeting several new members
were enrolled, thus bringing the total membership
to well over 40.

Applications for membership should be made
to tlie Hon. Secretary.

Fulham and Chelsea Amateur Radio and
Social Society.

Hon. Secretary. Mr. R. S. V. Wood, 48, Hamble
Street, Fulham,' S.W. 6.

Mr. Patterson propo.sed ii\e new members at a
meeting of this Society, and was seconded by
Mr. Scutt.

Mr. Scutt introduced a visitor, Mr. Gunning,
who gave a lecture on " The Leclanche Cell, its

Construction, Chemical Action, and Deterioratioii.'

The lecturer was heartily applauded for the able

way in which he gave his lecture, and was accorded
a vote of thanks. Attendance at the meeting
was 55. There is now a total membership of 79.

Nine new members have beeh enrolled, and three

visitors attended.
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Questions and Answers
NOTE.—This section of the magazine ift placed at the disposal of alt readers who wish to receive advice

and information on matters pertaining to both the technical and nontechnical sides of wireleas work. Readers

shotUd comply with the folloicing rules :

—

(1) Each question should be numbered and wrillen on a separate sheet

on one side of the paper, and addressed " Questions and A nsicers," Editor, The Wikeless World and Radio
Review, 12 13, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in

their questions readers ore advi.<ied to .search recent nutnbers to see whether the same queries have not been dealt

with before. (3) Each communication sent in to be accompanied by the "Questions and Answers" coupon

to be found in the advertisetnent columns of the is.me current at the time offorwarding the questions. (4) The

name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials

and town of the correspondent, or, if so desired, under a " nom de plume." (5) In view of the fact thai a large

proportion of the circuit.s and apparatus described in these answers are covered by patents, readers are advised

before making use of them, to satisfy themselves that they would not be infringing patents. (6) iVhere a reply

through the post is required every question sent in must be accompanied by a postal order for the amount of

\s., or 3s. 6d. for a tnaximum of four questions. (7) Fozir questions is the ma.rimum which may be sent in at

one time.

In view of the serious interference wliich an
oscillating receiver can cause to other receivers in

its neighbourhood, it is understood that for broad-

cast wavelengths, certainly, and possibly for all

wavelengths, the Postmaster-Oeneral will in future

allow no type of circuit which is capable of oscillating

and so energising the aerial, either directly or through

any circuit coupled to it.

The necessary consequence of this restriction is

that if reaction of the type commonly used in the

past is still employed, it nmst be in such a way that

the oscillation point cannot be readied over the

wavelength range of the receiver, however tightly the

reaction coil is coupled, and with whatever values

offilament voltage or plate voltage the set is ivorked.

In order to comply unth this requiremenenl, it is

CMential that the reaction coil should be sufficiently

loosely coupled to the aerial inductances as not to

set up oscillations, or alternatively the reaction might
he arranged bettveen the grid and plate circuits of a

high frequency amplifier as shoicn on p. 715 of the

is.iue of September 2nd and p. 867 September 3Wh,
1922.

We strongly urge readers who are making or using

sets of the u.fual reacting type to either reduce

the amount of reaction which they can employ to

such an extent that they are perfectly satisfied that the

set can never oscillate or to cut out their reaclion

entirely.

"H.W.L." (Hove).— (1) It is not possible to

give precise windings of H.F. transformers for use

on various wavelengths. The wavalengths given by
particular windings depend so much on the tightness

of winding, and the way in which the wire is wound
on. For a range of 180 to 2,(i00 metres, you will

probably need five transformers. You should
wind on primary and secondary .separately, placing

a piece of insulating paper between the two wind-
ings. Put on the windings in opposite directions,

and the two leads coming out between the windings
are taken to grid and plate. 310 tiu'ns each is

approximately suitable for tiOO metres, but you
will need to find the other values by experiment,
which can ea.sily be done with a two-valve circuit.

Try using the tuned anode arrangement, for wave-
lengths from 180 to 1..500 metres, beyond which
you ma}^ find it convenient to use resistance capacity
inter-valve coupling. (2) Connect up one H.F.
transformer followed bv a detector valve, to vonr

usual aerial tuning circuit. Tlie wavemeter may be

coupled to the aerial circuit and varied until the

loudest signals are heard, adjusting your aerial

tuning arrangement to suit the wavelength. If you
are making several setsof H.F. transformers,test out

those designed to give similar wavelengths in this

circuit, in order that they may all be precisely

similar. (3) The reaction coil, which must slide

closely to the transformer, may consist of approxi-

mately 100 turns, and additional turns can be con-

nected in series externally to the coil by means of a

studded switch. ( + ) One detector and one L.F.

should bring in 2 LO quite loudly.

"A.C.D." (Leeds).— (1) See Fig. 1. (2)

0001 mfds. for aerial circuit and 0-0005 mfds. for

closed circuit. (3) Not necessary.

TELEPHONES

''{I-

"F.O.P." (Wolverhampton).—The Weston
Relay whicli j'ou have purchased is suitable

for recording at slow speeds. We suggest you join

the relay in series with the perikon detector, and
work the arrangement from tlie last L.F. trans-

former of your L.F. amplifier. If you wish to

experiment with relays, we suggest you read the

articles on '' Some .Methods of Recording Wireless

Signals," which appeared in the issues of October
29th and November 12th and 2(ith. 1921. Unfortu-
nately, you do not give any particulars of items
3 and 5. therefore we are unable to advise you.
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"F.G.B." (Northwich).- We Iiave carefully

examined your diagrams. They ajjpear to be
correct. We suggest you i)Ut a c-oiidenser of from
0-001 mfd. to 0-5 mfd. aorosK the H.T. battery,

using another condenser of 0-001 mfd. acro.ss the
telephones. We consider it advisable for you to

-well space the L.F. transformers to prevent inter-

action. We assume you have made sure the grid

leak and grid condenser are O.K., and the H.F.
anode reactance is suitable for the w-avelengtli

range you wish to receive. If you construct the
five-valve set, using 2 H.F., 1 detector and 2 L.F.
and loud Sfieaker, you will probably hear the signals

all over vour room.

(2) It is not jjossible to give jirecisely the number
of turns required in an aerial inductance to tune
to a given wavelength, as it depends so much on
the precise capacity and inductance \-alucs of the
aerial. (3) When using a two-wire aerial com-
prising 170 ft. of wire, 40 to 00 turns of mean
diameter of 21" is usually required to tune to a
wavelength of 380 metres, but here again the in-

ductive values depend very much on the precise

spacing between the turns. (4) Provided a special

t^-pe of valve such as " Q "" or " R4 B " is used as

a rectifier, there is nothing gained in making use
of a crystal.

"E.A.G." (Birmingham).- (1) The choke

Fig. 2.

"H.F." (Towcester) asLn (1) For (uncct con-

flections of his tuner panel, detector panel, and loir

frequency amplifier. (2)Whether hi.s variable condenser

marked 0-000702 is suitable for use in the .^et.

(3) Wh)/ he is unable to receive PCGG althoiiyh

2 LO, 2 MT, etc., come in well and (4) Who is 2 BF.
(1) See Fig. 2. (2) Yes. (3) You will need

the addition of one H.F. valve for reception of

PCGG. (4) No information.
" K.K." (Stansted).— (1 ) Critical tuning, giving

increased signal strength, may be obtained by
placing in the hand or other semi-earthed conductor
near the tuning inductances, is an effect frequently

obtained when recei\'ingshort wavelength telephony.

A very small change in the capacity in the tuning
circuit may give rise to a small change in the

wavelength, but of just such a critical value as to

give greatly improved results. Although you
point out that at the time of making the test you
were apparently well insulated from earth, you
must regard yourself as forming one plate of a

condenser and the insulating material acting as a
dielectric between yourself and tlie earth proper.

coil, as ^'ou suggest, may consist of 10,OUO turns
No. 42 S.W.G. enamelled wire, wound on the coil

of an intervalve transformer. Place a layer
of thin paper over every few layers of wire, as
enamelled wire must not bewotmdtoo tightly. (2)An
air core choke coil of 5 millihenries may be construc-
ted by winding a three-pile winding of No. 26 S.S.C.
wire on a tube 3" diameter and 3i" long. The
winding itself is 2" in length. If you have plenty
of room, a single layer coil, 5" diameter, 3^" long,

wound full of No. 26 S.S.C will provide 5 milli-

henries of inductance. (3) We advise you not to
make a variable condenser of 0-005 mfd. A con-
denser of this capacity, using plates of the size of

your sample, would recjuire a very large nrnnber
of plates. The value is not critical, and once the
adjustment is mr.de, there will be no need to change
it. We suggest you make a number of fixed

condensers and switch them in parallel, until the
desired result is obtained. (4) A filament resistance
is quite useless as a potentiometer, which should have
a resistance of at least 400 ohms, while the resistance
of your filament rheo.stat is juobably 8 ohms.
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"S.K.F." (Newcastle-on-Tyne).—We have
caretully examined your diagram, and it is rorreot.

I'nfortunately you omitted to indicate tlie \alues of

the components, therefore we cannot advise you
whether they are suitable for PCGG. However, as

you have received PCGG, we think there can be
nothing wrong. You might connect a 0001 mfd.
condenser across the winding of the L. F. transformer
in the detector valve plate circuit. We understand
that this station increased it.^ power about Juna
4th. Recently it may have been reduced, and we
think you might add another H.F. valve to your
set. The diagram (Fig. 3) shows the connections
using 2 H.F., 1 detector, and 1 L.F. note magnifier.

"N.M.O.H.S." (Surrey).—(1) We presume
you propose to use the two windings in series

witli a variometer in the plate circuit of the H.F.
valve. With the particular type of formers to

which you refer, you will not obtain the range
you desire—viz., l.'jO/l.lOO metres. If you wind
each former with ,5.5 tiu'ns of No. 28 D.S.C., you
will obtain a tuning range of probably about 300
to 850 metres. (2) A tapped single layer will

probably be a better arrangement for use in the
tuned anode circuit with your parallel tuning
condenser of 0-0002 microfarads maximum. The
4\" former should be wound for a distance of
.5" with No. 26 D.C.C., and provided with about

Fia. 3.

" J. McV." (Belfast).— (1) We regret the grid
condenser and grid leak values were omitted from
our reply, but these are generally %"ery well knomi.
Usual values are 0003 mfd-s. and 2 megohms,
although slightly different values may be usefully
employed. (2) The tuned anode method of H.F.
amplification is very efficient and is to be recom-
mended. It is generally not necessary to use
more than three H.F. valves, and we suggest you
make up a three-arm switch to vary the number
of sections in the anode inductances simidtaneously.
.\bove about 2,000 metres a set arranged for

lesistance capacity H.F. amplication requires less

adjusting, but does not give quite the same degree
of amphfication. (3) The inductance of each
anode coil should be approximately the same,
and the condensers should also have values verj'

similar. The tuned anodes are, of course, tuned
to the wavelength of the signals.

"C.W.A." (S.W.18.).—The choke should be
made on an iron core 5" long, | ' diameter,
wind } lb. No. 22 D.C.C. wire. You will find it

convenient if a number of equally spaced taps
are taken off and brought to sockets, or a row of

terminals. About (i taps are useful.

"D.G.B." (S.W. 15.).—Unfortunately you do
not give us particulars of your aerial, or the dimen-
sions of the tuning inductances, therefore we are
afraid we carmot help you. We shall be pleased
to reply to your question if you will supply us
with these particulars.

eight tappings at increasing intervals. A V.24
valve is quite suitable as an H.F. magnifier. (3)

The best arrangement for three-valve H.F. amplifier

is one arranged with tuned anode in intervalve

coupling. As one end of each coil is connected to

the H.T. plus, you might make a switch carrying

three arms at 120 degrees to each other, moving over

studs which are tappings from each coil, in order

to adjust three intervalve inductances simultane-

ously. Each winding, of course, will need to be

bridged with a variable condenser. (4) \our
circuit is quite a good one. The suggested lead

between the earth and the L.T. minus is not essen-

tial, though there is no harm in providing it.

"W.S.S." (Wembley).—Making use of the
6" diameter cylindrical former in your possession,

55 turns of No. 20 D.C.C. wire, will, with the

0-0005 mfd. series condenser, time to 450 metres.

Take tappings at the 20th, 30th, 42nd and 55th

turns. The lowest wavelength you will be able

to tune in is approximately 220 metres.

"F.B." (Bayswater).—The most economical

method of charging your accmnulators is to connect

them in series with an electric heater, or carbon

filament lamps. A J-kw. electric heater on a

200-volt supply will allow 2-5 amperes to pass

through the battery ; while fovu- carbon lamps

of 32 candle power each, comiected in parallel,

will pass about 2 amperes. It will be found that

regxilar charging at the above rates will keep the

accimiulators in good condition.
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" W.G.H."(Birmingham).—A three-valve cir-

cuit is shown in Fig. 4. making use of one H.F.,
one detector and one low frequency magnifier, to

comply with the jiresent Post Office regulations.

The use of a loose coupled aerial circuit is per-

mitted, as shown in the diagram, but we would
recommend you to couple the reaction coil to the
windings of the high frequency transformer or
tuned anode circuit, as indicated in oiu- issue of

the 30th September, under the heading of " Experi-
mental Station Design."

"G.R..\." (Aldershot).—It is a difficult

matter to calculate the number of tiu*nfi of wire
required in honeycomb coils. The inductance of

such coils depends very largely upon the method
of winding, spacing, etc. Unfortunately you do
not gi\e us the capacity of your closed circuit

condenser, and we think the best you can do is to
use the next larger coil for the closed circuit coil,

and the next smaller for the reaction coil, you will

then determine by experiment whether the wave-
length range of tlie aerial circuit corresponds with

rig- i-

" TUNER " (Bembridge). (1) We do not

imderstand yovu" question ; full particulars of a
broadcast receiver are given in the issues of August
26th and September 2nd. (2) We do not know
what telephones you refer to, so we cannot say.

(3) You should consult the local authorities,

although we believe there is generally no objection

provided the wire is over 30 feet above the ground.

" J.K.W." (Liverpool).—It is rea.sonable to ex-

l>ect that the Postmaster-General will not authorise

you to use the circuityouproi30se,but we understood
that although this circuit is capable of causing re-

radiation, the Post Office were prepared to authorise
its use by the experimentei'. You do not say
whether you are applying for a licence for the

reception only of Broadcast telephony, or a licence

permitting you to conduct experiments, and we
now believe that provided the Postmaster-General
is satisfied as to your ability to conduct experiments
he will entrust you to use any apparatus you desire,

providing you undertake not to cause interference.

The circuit shown on page 867, September 30th

issue, is recommended.

"W.S." (Guildford).—.As you give us no
particulars of the telephone jacks you propose
using, we regret we cannot give you a circuit

.showing how to connect them. If you will send
us particulars of the jacks, we shall be verj- pleased

to help you.

that of the closed circuit ; if not, you will be easily

able to change the numbci- of turns in the coil.
•• W.C.B." (Bradford).— (1) The diagram you

send us is correct, but we suggest a series parallel

switch to connect the A.T.C. in series or parallel

with the A.T.I. The basket-coil arrangement you
suggest is satisfactory, and you should mount
them all side by side, with about J" spacing between
them. (2) We consider transformer coupling to

be better up to 2,000 metres, and above that

wavelength resistance capacity. A diagram show-
ing socket connections, with resistance and trans-

former connected plugs is given on page 705,

August 2()th issue. (3) We think you should find

a three-coil holder useful, making use of plug-in

honeycomb coils. Less space will then be required
for the tuner.

" O.B." (Glasgow).—We regret we are luiable

to ad%ise you on the process to adopt in obtaining
a post as wireless engineer or inspector in the
General Post Office or other Government Depart-
ment. Posts of this kind, both at home and abroad,
are annomiced in this and other journals from
time to time. We think you cannot do better than
reply to one of these advertisements to which
your qualifications appear to make you specially

suitable. Why are you so desirous of restricting

\'Our employment to a Government Department,
when really skilled wireless engineers are at present
in such great demand by commercial companies ?
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"W.E.C." (Putney).—Until very recently,

we believe that the Postmaster-General was
prepared to authorise the use of a circuit of the type
wliich you suggest, but in oiu' opinion it is just

as hable to cause radiation as a direct coupled

aerial circuit. If you have an experimenter's

licence, we presume that tlic I'ostmnster-Oeneral

is satisfied as to your abiUty to conduct experiments

in wireless telegraphy, and we believe he will leave

it to your .discretion as to the type of circuit to

adopt] but we would recommend you to use a

circuit with reaction coupling, if necessary, as

shown on page 8()7, September 30th issue.

use plug-in coils for both the anode and reaction

circuit and couple them together. The anode
reaction coils are described by Bvill on page 678,

August 2()th issue.

"W.T.A." (Birmingham). (1) You may
piu-cbase an intervalve transformer from any
manufacturer of wireless gear, but if you require

one similar to that described in the article of

August 26th, it would be better to take the scale

drawing with you for reference. (2) The receiver

as described will meet the requirments of the Post
Office if you leave the reaction coil terminals

short-circuited. We suggest you see the articles

Fio. 5.

I

"W.H.S." (West Dulwich).~-(1) A wiring
diagram using 3 H.F., I detector and 3 L.F. valves

is given in Fig. 5. We do not recommend joining

the last two valves in parallel for the loud speaker,

as it is often difficult to get two valves in parallel

working properly. However, if you would like

to try connecting them in parallel, make up a valve
unit and join its plate to the plate of the last valve,

and the same with the grids and filaments. (2) As
space is not a consideration you may use a variable

condenser in place of the fixed condenser as you
suggest, although this will give you another ad-

justment to make each time you tune in. The
arrangement using the fixed condenser works very
well. Perhaps we may suggest you use a series

or parallel with the A.T.C., omitting the fixed

condenser. (3) The lower diagram shows how
the potentiometer is arranged to control the poten-
tials of the grids of the H.F. valves. The grid

leads are connected together and taken to the
sliding contact of the potentiometer. The terminals

of the potentiometer bridge the L.F. battery.

Potentiometer control of the H.F. valves gives a
very useful method of controlling the grid potential,

and finer adjustment thereby is possible.

"F.W." (Manchester).—Unfortunately the
circuit sketched does not comply with the Post
Office regulations. It is never advisable to react

back directly into tiie aerial circuit. We suggest
you adil another valve, and then couple the reaction

coil to the H.F. transformer as shown in the articles

on "Experimental Station Design," pages 715,
791 and S65, September 2nd, 16th and 30th issues.

Also see the article on page 26, October 7th issue.

"F.W." (Birmingham).—We suggest you

on " Experimental vStation Design," September
2nd, 16th and 30th issues, and make arrangements
in your set to secure reaction by coupling the
reaction coil to the tuned reactance anode coil.

"T.C.O." (Southport) asks (1) The gmtge of
samples of wire submitted. (2) Windings for H.F.
transformers. (3) Particulars for making tuning
coils 350-400 metres.

(1

)

No. 1 diameter 0-0124" = No. 30 S.S.C.

No. 2 „ 00076" = No. 36 D.S.C.
No. 3 „ 00076" = No. 36 S.S.C.

No. 4 „ 00076" = No. 36 D.C.C.
No. 5 „ 00124" = No. 30 S.S.C.

No. 6 „ 00076" = No. 36 D.C.C.

(2) To tune from 350 to 400 metres, we suggest
a winding of 130 turns each for primary and second-
ary in the 1-3/8" diameter former, using the
No. 44 D.S.C. wire in your possession. For an
optimum wavelength of 1,000 metres wind 350
turns each for primary and secondary in the IJ"
diameter former. It is generally not possible
to give the number of turns accurately, and some
experimental adjustments will probably have to

be made. You wiU be able to wind 20 tiu'ns (of

the wire submitted) per inch length of former.

For the primary use the 3i" former and wind
for a length of 4", taking 9 tappings. For the
secondary wind 4" of No. 22 D.C.C. on a 3" former,
and take 4 tappings. The reaction coil may consist

of 3 ' of No. 28 wound on your 3" diameter former.

(3) We cannot give exact dimensions, because you
have not given us particulars of your tuning con-
densers' We suggest yoxi use a series A.T.C. of

maximum value of 0001 mfd., and a closed circuit

tuning condenser of maximum value 00005 mfds.
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" H.R.S." (Exeter).— (1) A separate hetero-

dyne will only be of use when C.W. signals are

to be received. It would be difficult to use it

10 take the place of reaction, that is. to diminish
the effective resistance of the tuner circuits to H.F.
currents. To heterodyne an incoming C.W. signal,

the heterodyne wavemeter is coupled to the

tuner, or preferably, to the plate circuit reaction

coil. Of course the reaction coil in Mr. Harris's

set may be coupled to the anode coil, and
you would fintl this arrangeinent satisfactory.

(2) Unfortunately you do not give us any par-

ticulars of the switches you propose using, so we
cannot give you a wiring diagram showing how they
are connected. A simple change-over switch is

all that is required for the reaction coil.

^-O O—

'

Fig. r>.

" W.G.M." (Salisbury).—It is quite a simple

matter to rectify the voltage obtained from your

T.V.T. unit. .Join two valves in parallel, the grid

and plate of each being connected. It is better

to use a filament resistance for each valve. The
diagram (Fig. 0) shows the arrangement, and you
will notice the rectifier filaments are at high

potential.

"L.B." (Cambridge).—We caiuiot give you
the precise values necessary to set up oscillations

for audio frequency of 400 per second, as the

frequency protluced by the neon tube depends
largely upon the extent of exhaustion. If you con-

nect in .series with the source of H.T. supply a

resistance having a value between 1 and 1-5

megohms, and hi'idge the tube with a variable

condenser having a maximum value of 0002,
you will obtain a goorl variation of note frequencies,

whilst a condenser having a value of 1 mfd., used

in conjimction with the same resistance, will usually

give a frequency of about one per second. These
particulars apply to Osram neon lamps with re-

sistances moved fi'om sockets.

"G.H.S." (Ilford).—As you do not give any
particulars of your tuning condenser, we cannot
calculate the size of coil required. We suggest

you use single layer coils for short wavelengths,

and for longer wavelengths make up a set of

honeycomb coils. For the lower wavelength wind
a coil 4" in diameter and 6" long with No. 22 wire,

taking off, say, six tap.s. You will require a set

of about eight honeycomb coils to tune up to

10,000 metres, winding the honeycomb coils with

No. 28 D.C'.C. on a former 2" in diameter for l|".

Four layers up to fifteen layers will be required to

cover the whole range.

"T.R.A." (Beverley).— (1) and (2) The cir-

cuit you gi^'e is a fairly satisfactory one. but you
will obtain much better results if you use a tuned
inductance in the plate circuit of the first valve
instead of an H.F. transformer. The construc-
tional details of such an inductance are given in

the issue of September 30th. A variable condenser
having a maximum value of 0-0002 is suitable for

tuning the anode inductance. (3) The circuit

you show would not be suitable for reception of

PCGG when followed by one L.F. magnifier,

and in fact your diagram is not quite correct,

as you apply the potential obtained across the ends
of the inductance between grid and plate. This
is perhaps permitted if you provide a bypass
condenser across the telephone receivers, but then
of course self-oscillation may occur, and conse-
quently radiation. (4) The coupling of a reaction
coil to an intervalve transformer is fnlh' described
in our issue of September 2nd, page 7ir>. The
necessary coinponents are not on the market at

present, but it you are an experimenter, we do
not think you should have very much difficulty

in constructing the arrangement shown on pages
718 or 792. yourself.

" G.W." (Bradford). —Before erecting a mast
or makiiig aerial fixtures to property, it is necessary
to obtain the permission of the ownei'. The
approval of a tenant should not be taken as suffi-

cient, because it must be admitted that damage
may accidently occur to the property. Even to

be privileged by the owner to make attaclunent
to property is not always satisfactory, for after

having perhaps taken great pairus to erect a good
aerial, the owner may desire its removal at any
time. When seeking permission it is advisable
to arrange to pay a nominal rent, with, if possible,

an agreement for a stated period, and with an
undertaking to make good any damage directly-

attributable to the fixing of the aen-ial.

"A.C.B." (West Ham).—The diagram given
on page 807 is quite correct, but it does not matter
usually whether low frequency choke coils are

inserted in the positive or negative lead, or both.

The reason why the chokes are only cormected
in one lead, and that the negative, is because
experimenters following that diagram may be
worlving with an auto-coupled power transformer,

in which case the positive lead from the rectifier

valves may be earthed, and as the H.T. positive

may also be earthed, any chokes connected along
this leatl would in effect be short-circuited. In
wiring up to the diagram given, you may let your
positive leads be at almost earth potential, whilst

the negative lead and the battery which heats

the filaments of the transmitter valves must be
well insulated.

"A.C.W." (Walthamstovi') risks d) // liis

diagram nf ciniHctions is correct. (2) Range
rif irarelenglhs covered by set.

(
I

) Your diagram is quite wrong. See Fig. 7,

August 12th issue. Beyond this we cannot help

you much, as unfortimately you omit to give the

values of the components of your .set. (2) Range
of wavelengths covered from 200 metres to 2,000
metres, assuming you are using a OOIU mfd. aerial

tuning condenser.
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"W.S.S." (Wembley).—As your former is

4" diameter aiiil li" Ioiil;. niid the maxiiiuun value

of the A.T.C. is OUOOo lufds., we suggest you wind
a single layer of Lit/.endraht for 3", and two-pile

for 2J", taking evenly spaced tappings. The total

length of wire will be aboxit SO'.
" A.H." (Purley).— (1) The issue dealing with

tlie construction of a telephone transformer is

out of print. However, if you wish to construct

one suitable for use with 1 20 ohms, telephones, wind
on a soft iron wire core h" diameter and 3" long,

4 ozs. No. 34 S.S.C. for the telephone winding,
and 3 ozs. No. 44 S.S.C. for the plate winding.
The construction of H.F. transformers is fully

dealt with in the articles on "" Kxperimental
Station Design," September 2nd and Itith issues.

"J.G." (Edinburgh).— (1) The cUagram of

connections sent in is cjuite correct, and we have
no suggestions to offer for improvement. (2)
The tuner desoribetl in the issue of .July 29th can
be altered as you suggest. We suggest you couple
the reaction coil with a H.F. transformer as des-

crilied in the issues of September 2nd and 16th.

We do not know where you can purchase Mark III

tuner coils, but you can easily make short wave
coils vourself. Wind a tube 4 " chameter and 5"
long with No. 22 D.C.C.. and take off 9 or 10 tap-
pings. (3) We cannot say what range in miles
you will be able to receive with your set. That
depends, of coui-se, upon the power of the trans-

mitting station, as well as the efficiency of your
set. However, you will no doubt receive signals

from most of the higher powered stations.

"F.E.H." (Winchester).—It is of little use
to give j'ou working instructions for making
up a short range telephone transmitter, as it is

doubtful if the Postmaster General would authorise
you to use it, unless you have a thorough knowledge
of wireless telegraphy, and you require a trans-
mitting licence, especially to conduct research
relating to telephony transmission. If you are in-

terested in thfr subject, we recommend you to obtain
copies of this journal of May 28th, 1921, and June
11th, 1921, in which the subject was dealt with
very fully in the Proceedings of the Wireless
Society of London. A low power transmitter
was also described in the issue of .Tune 3rd, 1922.
"F.G." (Dewsbury).—The rectifier and L.F.

amplifier panels shown on page 809 can, of course,
be operated with a high frequency amplifier.
^V'ithout a more detailed description of youi' appa-
ratus we cannot 'suggest the reason of your failure

to receive signals. The grid condenser, as often
stated, should have a value of 00003 mfds. The
condenser across the primary of the L.F. trans-
former need not be variable, and should have a
value of 0001 mfds. A variable condenser having
a maximum value of 0-0004 might be connected
with ad\antage across the ends of the reaction
inductance. The circuit is not suitable for reception
on broadcast wavelengths, as it is liable to cause
interference, and we do not think the Post Office
would approve of its use. Making use of the two
units you have constructed, you might add a high
frequency amplifier, as described in great detail
on page 865. September 30th issue, where will be
found a scheme of connections arranged to eliminate
radiation.

"C.W.D." (Redcar) asks for criticism of his
set.

In your diagram 1 the values are corrc('t,

but you do not say the values of grid leak and
condenser. 2 meghoms and 0003 mfds. are

usual v-alues. The reaction coil would be better

connected between the plate and H.T. + . It is

useful to use a change-over switch to connect the
aerial tvuiing condenser in series or parallel, with
the A.T.I. With the condenser in parallel you
will have a greater wavelength range, and you might
re-wind the closed circuit with No. 26. Yovu' No. 2

diagram is correct. It seems probable that you
are using too much reaction, and we suggest you
use half the number of turns.

" W.W. " (Belfast).— ( 1 ) The diagram is correct,

but it would be better if you connected a small

condenser of 0-001 mfd. across the first L.F.
transformer. It would also be better if you made
use of a closed circuit, when connected to an
outdoor aerial. The 40-ohm variable resistance

cannot usefully be employed in a receiving set. We
notice the H.F. transformers shown in youi' sketch

are not tuned. It may be better to connect a
small variable condenser of 0002 mfds. across the

primary windings. (2) The frame, as sketched,

would be satisfactory, but we think it would be
better if you could reduce the length of the wire

running from the frame to the receiving set. If

you take several tappings from the frame and
connect a variable condenser {00004 mfds.) acro.ss

the leads running to the filament and grid, you will

cover a useful wavelength range. (3) To time to

2,800 metres, with the 0-001 mfd. timing condenser

in parallel, wind a coil 4" diameter and 5" long

with No. 22 D.C.C. and take 5 tappings. The
reaction coil may consist of a coil of 50 turns of

No. 38 S.S.C. wound on a former of the same
dimensions as the plug-in type H.F. transformer,

external inductance being added as you require

it. (See page 792, September 16th, 1922.)

"J.H.P." (West Wimbledon).— (1) and (2)

No. (3) The construction of a set which will suit

you very well is given in the issues of August 26th

and September 2nd, under the heading, " A Broad-
cast Receiver." (4) Yes.

Fig. 7.

" E.F.H." (Copenhagen) asks for a telephony
transmitting circuit making use of 10 watt trans-

mitting valves and 1,000 generator.

See Fig. 7. For constructional information,
see pages 127 to 144, May 28th, 1922, issue.
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" C.B." (Lewes).— ( 1 ) Tlie diagram of con-
nections of your set is unfortiuiately not correct.

We suggest you use a closed circuit coupled to

the aeria! circuit, and use a series parallel switch
in the aerial circuit to join tlie A.T.C. in series

or parallel with the A.T.I. A large condenser in

parallel with the A.T.I, is useless when receiving

short waves. Probably i> volts and a filament
resistance for each valve would help you to secure
better results. [{ 2 ) It isalways better to use a telephone
transformer. The telephones are then less liable to

damage. We cannot say why your telephones
have bui'nt out, but you may. of course, have some
faulty apparatus in your set. of which we have
no particulars. (.'}) The tuned anode method of

H.F. amplification is the best arrangement to use,

and we can only suggest the anode coils are in-

correct valves. A large number of suitable values

have been given in recent issues. The maximum
value of the anode tuning condenser should be
0-0002 mfds.
"S.W." (Stoke-on-Trent).— (1) It is cjuite

easy to couple the reaction coil to a Sullivan

H.F. transformer. We suggest you wind 100 turns

of No. 38 S.S.f. wire on an ebonite former a little

smaller than the H.F. transformer, and arrange it

to move quite close to the face of the H.F. trans-

former. For higher wavelengths you will be able

to add coils external to the moving reaction coil,

as shown in our sketch ( 1 ). (2) We regret we have
no particulars of the Marconi Tuner you have
purchased. We suggest you write to the Marconi
Company asking them for a diagram. Without
a diagram, we are afraid we carmot advise you
how to convert the set. You can try comiecting
the grid and filament of the first valve across the

crystal leads (removing the crystal, of course), and
short-circuiting the telephone terminals on the

t uner.
" J.B." (Gt. Yarmouth).—The correct method

of joining up transformers is as you suggest. I. P.

of course is the beginning end of the primary,

and I.S. the beginning end of the secondary, both
windings being wound on in the same direction.

In joining the transformers up in this manner,
the maximum voltage is impressed between grid

and filament.

"H.E.N." (Oakham).—We are sorry your
letter is not very clear. You say you have two
L.F. valves in your three-valve set now. You
therefore have already a note-magnifying valve.

If you wish to add another L.F. valve, you will

require one L.F. intervalve transformer, one valve

socket, and filament resistance. Use a valve of the

same type as that already in vise in the L.F. portion

of your set. We suggest yoit consult the adver-

tising pages of our journal. You should have no
difficulty in choosing an L.F. intervalve transformer;

obviously we cannot recommend any particular

manufacturer's product.

"ELECTRIC" (Sunderland) asks (1) The
correct imi) to connect up L.F. transformers and
H.F. transformers. (2) The .Hze of former, size

of wire and number of turns for a H.F. transformer

to tune from 360 to 440 metres.

(1) If the two windings of the L.F. transformer

are wound on in the same direction, the primary

winding being put on first, the beginnings of the

windings are labelled l.P. and I.S., and the ends of

the windings are labelled O.P. and O.S. IP. is

connected to +H.T. ; O.P. is connected to Plate ;

I.S. is connected to Grid : O.S. is connected to

— L.T. If the H.F transformer consists of a tube
upon which one layer of w-ire is wound for the
primary and a layer of wire is wound over the
primary for the secondary in the same direction,

the ends are taken thus :—LP. is connected to
— H.T. ; O.P. is connected to Plate; I.S. is con-

nected to —L.T. ; O.S. is comiected to Grid. If

the H.F. transformer is of the usual plug-in type
construction, and the two windings are wound
on in the same direction in the groo\e, tlie ends
are connected thu.s :—LP. is connected to +H.T. ;

O.P. is connected to Plate ; I.S. is connected to

Grid ; O.S. is connected to —L.T. The connecting
up of transformers is important, in order that the

capacity of the winding of the transformer shall

assist as far as possible the electromagnetic trans-

former action, to provide maximum potential

variations between the grid and filament of suc-

ceeding valves. (2) The former may be a piece

of ebonite 118" diameter, on which is wound a

primary and secondary winding of 4.50 turns each.

The wire may be No. 36 to No. 42 S.S.C. upper.

CORRECTIONS.
Mr. G. Breit, author of " Amplitude of Electrical

Oscillations, generated by Electron Tubes," which
appeared in the issue of July 22nd, 1922, notifies

us that the following corrections should be made :

—

Page .519, line 8 : Omit period after (11).

Page 519, Equation (V), should be :

(», - av,y> ^ (t'o - av„)"

(i), — av^Y' (I'o — av„)"

First line below Equation (V) should read :

(v — av)'t
" This means that —, etc."

{v — av)'t

Page 520, second line of Equation (5) sliould

begin with fi log v and not /S log v.

Page 520, line 4 bottom :
" is the value of v "—

" f
'" omitted in " of ".

Page 520, (Equation (7) should be :

V.
^_ — 1/. = (i log —!. Bar omitted in y-.
A 1 fi^ A

A
Page 521, line 2 top :

" Therefore, if

'"a " "p)//*
Vp = v- (

I
, etc.,"—first y omitted in ex-

A a

ponent.
Page 521, line 19, bottom :

" Now clearly for an
infinite

'"

—

infinitive is inserted ifistead of ' in-

finite."

„ ai"

1 + 8
Page 522, line 9, bottom :

•' v = V

aS
fraction line is omitted in -t--

Page 523, line 2, in "Illustration." Fraction
V

line omitted in —

SHARE MARKET REPORT.
Prices as we go to press on October 13th are :

—

Marconi Ordinary .

.

. . ±2 10

,, Preference .. .. 2 5 7^

Inter. Marine.. .. 1 K

,, Canadian .. .. 11

Radio Corporation of America ;

—

Ordinary .

.

.

.

. . 1

Preference .. .. .. 1''

lOi
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H.R.H the Prince of Wales
PATRON OF THE WIRELESS SOCIETY OF LONDON.

AT the ordinary general meeting of the

Wireless Society of London, held on
Wednesday, October 25th, the an-

nouncement
was made that

H.R.H. the
Prince of Wales
had graciously

consented to be-

come the Patron

of the Wireless

Society of Lon-
don and its affili-

ated Societies,

and that he
noted it was
intended to

change the title

to that of the

Radio Society

of Great Britain

in the near

future. The
President had
acknowled g e d

this communi -

cation on behalf

of the Societies,

expressing the

extreme gratifi-

cation that will

be felt by all

connected with

the Society at

this mark of His

Royal High-
ness's interest

Fholo]

in the work of Radiotelegraphy.

H.R.H. the

It was also

announced that the President had received a re-

quest from the Chairman ofSt. Dimstan's Hostel

for Blinded Soldiers & Sailors asking him to bring

to the notice of

the members
of the Wireless

Society of
London and its

affiliated So-

cle t i e s that

many of these

blind men in

all parts of the

country would
be grateful to

those Societies

and to their

i ndi V id:ual

members for

any assistance

they could give

them in fitting

and installing

wireless r e -

cciving sets, so

that they could

take advantage

of Broadcast-

ing and so add
an item of

interest and
pleasure t o

their darkened

lives. He had
interviewed the

Chairman,
Prmce ot Wales. ii.m/i/ Capta'n Ian

Eraser, and seen the set that he has personally
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installed, with but slight assistance from one of

the members of the Society, and which gives

so much pleasure to the inmates of
St. Dunstan's in the reception of the music
and speech broadcasted by 2 LO and others.

The President fully supports this proposal

and considers the scheme quite practicable.

He hopes that all those interested in

wireless will do the best they individually

October 28, 1922

the

by
can and that the Secretaries of

affiliated Societies will also assist

receiving and deaUng with any requests which
may reach them from blind residents in their

locahty.

It was stated that His Royal Highness
desired especially to associate himself with

this work as his first action on becoming
the Patron of the Society.

The Armstrong Super-Regenerative Receiver
PRACTICAL DETAILS OF A BRITISH BUILT INSTRUMENT.

{Concluded from page 82.)

By Percy W. Harris.

LAST week a list was given of the com-
ponent parts required to build a super-

regenerative receiver. Before the actual

constructional work is begun, it should be
pointed out that the construction of such a set

cannot be recommended to the inexperienced

amateur, and unless the builder is well accus-

tomed to the operation of an ordinary regener-

ative receiver he will be unable to make the

Fig. 4. Hoiv to construct the wooden case. The
top and back are attached when the wiring is finished.

present instrument work. Furthermore, the

Armstrong super-regenerator is as yet by no
means perfect, and much remains to be done
before it can be looked upon as a suitable

receiver for general work. To the experimenter,

however, it is a thing of delight, opening up
an entirely new field of work. Whilst the

actual constructional work will be found
comparatively easy, the manipulation of the

complete instrument requires practice, and
some patience will be needed to obtain good
results.

With these provisos the actual work of

construction can be started.

First of all make a suitable cabinet. In the

instrument described the component parts are

mounted both on the ebonite panel and on
the base to which it is attached, for which
reason it is essential to make the cabinet first.

A suitable box can be constructed from g-in.

white deal, bought in nominal nine-inch

widths from the timber yard. It should be

bought already planed, as this will save

much work.

The method of construction can best be

learnt from an examination of Figs. 4 to 6

accompanying this article. The two end
pieces should be attached to the base, and
the top and back made to fit in place on the

ledges shown. The two latter parts are only

put in place when the instrument is wired.

Fig. 5. Method oj fixing ebonite strip with
valve sockets. If valve bases with terminals are
used this strip will not be needed.
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The planed wood should be finished with

sand or emery paper and given a coat of some
water stain, followed by a coat or two of

-LXKINO SCPCW

WOOD ZZPXVt WITH
HCAO ci/r orr

Fig. 6. Method of fixing back so as to allow

easy removal.

spirit or other varnish. This method is far

preferable to painting with combined varnish-

stain, as in this latter case the stain does not

sink into the wood, but remains in the varnish,

giving a much inferior effect.

As soon as the box is finished take the ebonite

panel and give it a matt finish by rubbing

with fine emer}'. Next take your components
and arrange them on the panel until you are

satisfied with the layout. This should follow

as closely as possible the arrangement in the

instrument illustrated, and it seems essential

that the three duolateral coils should be at

right angles to one another in the way shown.
No difficulty will be found in arranging the

positions of the filament rheostats, jacks,

windows for valves, variable condensers, etc.,

but care must be taken to get the position

of the variometer correct. In the finished

instrument this must come immediately above

Fig. 7. Method of attaching the fixed coil to the

base.

the fixed coil mounted on the base. The
pjsition of this latter and the variometer

should be considered at the same time.

The absence of detailed measurements
in the Figures may be noticed. At first

it was intended to give all such details, but a

few minutes consideration will show that as

no two sets of components will be alike in

measurements (variable condensers seem to be
of all sizes, irrespective of capacity), and as the

parts have to fit in with one another, such
measurements would be useless. A drilling

plan can only be made out when all the com-
ponents are ready for assembly.

The plug-sockets can be mounted in several

ways. Perhaps the simplest is to drill two
holes in the panel for each socket, the holes

coming immediately beneath corresponding
holes in the socket. 6 BA metal screws
can then be passed through the holes into the

base, and will hold it in place. Most sockets

have screws through the side, making contact

with the brass pin and socket, and to these

soldering lugs may be attached for making
the necessary connections. (Fig. 8.)

When all the parts have been mounted on
the panel (it is of course assumed that it has

Fig. 8. Details for mounting the plug sockets.

been drilled for attachment to the wooden
uprights), wire up those connections which

are entirely on the panel. For simplicity

Fig. 9 shows both panel and base drawn
in one plane, and wih the help of the

illustration no difficulty will be found in

making the necessary connections.

The next step is to wind the fixed coil with

No. x8 D.C.C. wire. Leave a short length

at the beginning, then wind a third of the coil

and make a tap by twisting a loop. Wind
a further third, make a second tap, and then

wind to the end, leaving a short length for

soldering the connection. About sixty turns

will be found to go on a former of this size. A
suitable method of attaching the coil to the

base is shown in Fig. 7. A wooden
boss is cut to fit the lower end of the former,

and is secured by any suitable means, such as
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by three small screws. A single screw in the

centre is sufficient to hold it to the baseboard.

No instructions are necessary for the attach-

ment of the other components to the base-

board, as these are clearly shown in the illus-

trations. Wiring up is comparatively simple,

although soldering connections to the jacks

may present a little difficulty. It will be
found convenient to solder lengths of wire
to the jacks before the panel is fixed to the

PANEL

solutely essential, and it is not included in

the American instrument, but the writer con-
siders it worth while, if only to protect the

telephones from the high voltages necessary

to operate the instrument. As far as possible

wiring is carried out with No. i8 or 20 tinned

copper, but finer wire is used in difficult parts

of the circuit. Insulating tubing is fitted

throughout.

When all wiring is finished and coils and

BOT TOM

Fiy. 9. Disposition of parts and wiring diagram. For simplicity both panel and base are nho^rni in

one plane, although, of course, they are actually at right angles.

uprights. They can then be conveniently

cut to the required length and soldered to the

respective points after the panel is in

place.

If possible, every connection should be

soldered. In the American instrimient, on
which this receiver is based, everything is

mounted on the panel, but it has been found

more convenient to adopt the method described

here. A telephone transformer is not ab-

valves are in place, the top can be screwed

dowa and the back fitted by any suitable

method, one as used by the writer being

shown in the drawings. A hole is drilled

in the edge of the backboard, and this fits

over a wood screw from which the head has

been cut. A single screw through the top

will hold the back in place, and if a knob is

fitted (Fig. 6) the back can be lifted out as

soon as the top screw is removed.
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Operation of the Instrument.

Looking at the front of the instrument,

the terminals are connected as shown in the

diagram in the first article. The five terminals

on the extreme left are used as follows :

—

The top terminal is permanently connected

to one lead of a small loop aerial, the other

lead of which is taken to the second, third or

fourth terminal as found by experiment to

be best. A flexible lead should be taken from

the lowest terminal to one of the others,

(foimd by trial, but usually the top terminal).

The two terminals on the extreme right are

for the L.R. telephones or loud speaker.

The six lower terminals are (^counting from

the leftj for L.T. negative, L.T. positive and

H.T. negative, H.T. positive for first two valves

(about 150 volts for "R." valves seems about

right), H.T. positive for last valve (150 to

200 volts), oscillator valve grid-bias negative,

and oscillator grid-bias positive. These last

t^vo can be shorted for most valves, but some
may work better with a few volts negative

on the grid.

VCTien the plug is inserted in the left-hand

jack the note-magnifying valve is cut out,

and when in the right-hand jack it is in circuit.

A two-foot loop with about six to nine

turns of wire will be found quite suitable

with this receiver.

\X'hen all is ready and the valves are in their

sockets, connect a pair of telephones to the

necessary terminals and plug in the left-hand

jack. Now turn up the filaments quite

brightly, and a high note will be heard in the

telephones. Set the timing condenser (left)

at a fairly low value, the osdllator condenser

at near maximum and the variometer dial

near zero. Now slowly increase the vario-

meter until a violent squawking noise is heard,

then turn back slightly until this disappears. If

all is well, every movement on any adjustment

will be accompanied by innumerable strange

heterodyne notes, howis, squawks and hisses.

Telephony will first be heard as very mushy,
distorted sounds, and adjustment of all dials

will be necessary to remove distortion. The
receiver seems to work much more efficiently

on fairly strong signals, and at six rrules from

Marconi House gives good loud speaker

strength on two \'alves and six turns of wire

on a two-foot former. The adjustment of

the filament rheostats is very critical, and it

is probable that power valves will give much
better results, although up to the time of

writing it has not been possible to test them

in the circuit. Capacity effects are rather

marked and extension handles for the

adjustments are recommended. The exact

value of the H.T. seems also important, for

which reason tapped batteries are an ad-

vantage. No difference in strength has been

noticed in Marconi House signals at six miles

and one, and 2 OM at ten miles was practically

as strong on the same arrangement, all of

which indicate that the strength is limited

by the current-carrying capacity of the " R "

valves so far used. C.W. comes in far better

than spark, w-hich is distorted. Leafield

harmonics are very loud, and, as a matter

of fact, were the first signals picked up. The

-6 LT 6+

Fig. 10. Circuit of the U.scillatur Valve inolated

and simplified. The thick line indicates the path

of the quenching oscillations through the fixed coil.

sound of spark signals is a mixture of hetero-

dyne and true note. The high note of the

oscillating valve is rather noticeable at first,

but one soon gets used to it. A filter circuit

on the lines indicated in previous articles in

this magazine would remove this note, but

would add to the complication of the receiver.

In conclusion the WTiter would like to state

that he does not consider that the receiver

described represents by any means all that

can be gained by the new circuits. It is

simply put forward as a working proposition

which can serve as a basis for inniunerable

experiments. He is convinced that British

amateurs will soon find a way of making

it as easy to operate as the better-known

arrangements. Meanwhile it remains an in-

strument full of strange howls and squeaks,

only to be quieted by gendest persuasion.

A final word. VJ'hatever you do, remember
that the super-regenerator oscillates violentiy,

and must on no account be used on an

outside aerial. A two-foot loop is quite

enough, and probably a twelve-inch loop would

do as well. Used in this way it should give

no trouble with radiation.
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Electrons, Electric Waves and Wireless
Telephony—IV.

By Dr. J. A. Fleming, F.R.S.

The articles appearing under the abov; title are a reproduction with some additions of the

Christmas Lectures on Electric Wavis and Wireless Telephriy given y Or. J. A. Fleming, F.R.S.,

at the Royal Institution, London, in Dxembsr andjanuiry, 1921-1922 The Wireless Press, Ltd.,

has been able to secure th; serial rights of publication, and any subsequent re-publication. The
articles are therefore copyright, and rights ofpublication and reprodu:tion are strictly reserved.

The Gramophone.
It is clear there are many matters of

great s;iermtic interest in connection with

that popular instrument the gramophone.

There are two types of this instrument,

one employing a needle and the other a jewelled

point in the sound producing portion.

On examining a gramophone record we
find it to be a disc made of a certain composition

which softens with heat, and on it is a close

spiral groove cut in the plate. In the needle

records this groove is smooth at the bottom

but irregularly indented at the side. The
record is made to revolve steadily at about

90 revolutions a minute by the clockwork.

The so-called sound-box consists of a flat

metal box, carried on the end of a hollow arm,

and this box has a circular disc, generally of

mica as the outer face. The centre of the disc

is screwed to a pivotted arm, ending in a

needle which rests in the groove in the record.

As the record revolves, the needle travels in

the groove, but is jerked to and fro by the

irregularities on the side of the groove. This

causes the lever to impart corresponding

vibrations to the mica disc of the sound-box,

and these create aerial waves which travel up
the tube and make their exit from the horn.

In the case of the Pathe gramophones the

groove in the record is smooth at the sides

but irregularly indented at the bottom. The
sound-box lever ends in a metal point tipped

with a small sapphire ball. This ball travels

along the record groove and jumps or bounces

over the uneven bottom like a bicycle on a

rough road. These vibrations are com-
municated to the sound-box disc and then to

the air.

The marvellous thing about the gramo-

phone is the perfect manner in which it can

reproduce complex sounds such as speech,

singing, noises of animals, bells ringing,

cornets and violins playing and even hammers
beating on anvils. The outline or profile

of the irregularities on the side or bottom of

the groove in the record is a copy of the wave
form of the sound originally impressed on
the master record, and this is faithfully re-

produced in the aerial vibrations created as

above described by the copies of the master

record, which are sold to buyers.

This is perhaps the place to make reference

to the history of a type of gramophone
which is capable of giving a vastly louder sound
or wave amplitude than the ordinary instru-

ments. In this case the power required to

create the aerial waves is not derived merely

from the clockwork driving the record, but

from a supply of compressed air furnished by
an electric motor and pump. All that the

rotating record does is to control the emission

of this air and modulate it so as to produce

aerial waves.

A sudden puff of air is capable of starting a

compressional wave into existence in sur-

rounding air. In fact, this is tlje imderlying

principle of all so-called wind musical instru-

ments, e.g., organ pipes, reeds, trimipets,

cornets, flutes, etc.

Suppose, then, that a jet of compressed

air is issuing from a pipe. If we can apply

to the end of the pipe a valve which will control

the jet of air and modulate it in accordance

with the wave form of a musical sound, we
shall produce the corresponding aerial waves.

Edison seems to have had the idea in 1876
that if such a valve could be controlled by the

voice, then an instrument could be made which
would greatly magnify it or act as an amplifier

of speech.
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In the late years of the nineteenth century

Mr. Horace L. Short devised a valve intended

to be used for this purpose, and a few years

later the eminent engineer. Sir Charles Parsons,

the inventor of the steam turbine which bears

his name and has effected such a revolution

in ship propulsion, turned his attention to

the subject.

He invented a peculiar kind of valve con-

sisting of a metal plate with very close narrow
slits in it. These slits were closed by a kind

of steel comb, the teeth of which overlaid the

slits and closed them. If the comb was
raised a little the slits became more or less

open. Compressed air was supplied under
the slotted plate, and its emission controlled

Messrs. Creed and Gaydon have now per-

fected a form of comb-valve which can be
attached to the arm of a gramophone and
actuated by any needle record. The valve

is supplied with compressed air under a pres-

sure of 10 lbs. on the square inch, furnished by
a simple form of rotary pump driven by an
electric motor of J horse power. The in-

dentations on the record, acting through the

needle, control the motions of the comb-valve

(see Fig. 31), and this, again, controls the

emission of the air (see Fig. 32). The instru-

ment therefore gives a much greater volume
of sound than the ordinary gramophone,
and can be heard over very large halls or for

great distances in the open air. The general

^^'

Courtesy—P. J. Risden, Esq.

Fig. 31. The slotted plate and Comb Valve of a Creed Stentorphone similar to that previously
invented by Sir Charles Parsons.

by very slight movements of the metal comb,
which last were actuated by the vibrations of

some musical instrument or by a gramophone
record. In this manner very powerful aerial

vibrarions were created by means of feebler

sounds. This invention of Sir Charles

Parsons was named an " Auxetophone," and
it was exhibited to the Royal Society in London
in 1904, and also at the Royal Institution.

It was employed in 1906 to amplify the sounds
of musical instruments, violins, double bass,

'cellos, etc., but its introduction was blocked

or boycotted by the band-playing fraternity

because they thought it would reduce the

number of executants required in bands.

More recently, a similar type of instrument

has been evolved by Mr. Gaydon and manu-
factured by Mr. Creed, of Croydon, the well-

known inventor of telegraphic printing instru-

ments. This last form of instrument has

been called a stentorphone.

appearance of the instrument with its air

compressor is shown in Fig. 33. The electric

motor can be driven off any electric light

supply circuit.

4. The Velocity of Sound Waves.

This discussion of aerial waves would
probably be incomplete without some reference

to methods of measuring their velocity, since

these measurements have of late years received

important practical applications in methods of
sound-ranging for locating the position of a

source of sound and in providing means for

measuring the depth of the sea.

Very familiar experiences show us that a

sound wave takes time to travel through the

air. The delay in hearing the noise of thunder
after seeing the lightning, or the explosion of a

gun or rocket after seeing the fiash or burst,

shows that this is the case.
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Modern metJiods of measuring extremely

small intervals of time and of detecting feeble

soimds have greatly increased the accuracy

with which air wave velocity can be measured.

The following rather rough lecture experi-

ment was devised by the writer for showing to

a pubUc audience that a sound wave takes a

perceptible time to travel a distance of even a

few feet.

If a sudden tap is given to the cover of this

funnel by a little metal drumstick, it starts a

wave of compression which runs along the zinc

tube. On the rubber cover of the funnel was

fixed a little metal disc, and matters were so

arranged that the act of striking the tight rubber

cover of the funnel, strained on it like a drum-

head, closed an electric circuit, as well as

started an air wave travelling down the zinc

Fig. 32.

i.ou.te_.y— F. J. Kisden, Esq.

The tone arm, valve, air delivery pipe, and Jiecord on a Creed Slentorphone.

A couple of zinc tubes, each about 2.\ ins.

in diameter and 15 feet long, were united by
a bend at one end so as to make a U-shaped
tube, 30 ft. long. One end of this tube was
covered with a diaphragm of thin sheet india-

rubber, put on like the cover of a pot of jam.

The other end of the tube was stopped with a

cork. Two tin funnels were provided, the

wide ends of which were similarly covered with

india-rubber sheet, and the spouts were

inserted in holes in the long tubes, one near

the cork-closed end and the other near the

rubber-covered end.

tube. When that air wave reached the thin

rubber cover at the far end of the tube it

caused it to bulge out, and in so doing, to knock
over a trigger and break or interrupt the

electric circuit closed in the act of starting the

wave. In this circuit was inserted an instru-

ment called a milli-ampere meter, in which
an indicating needle or index arm is moved
through a certain angle by an electric current

passing for a certain time. If, then, the air

wave takes time to travel along the rube, a

certain interval of time will elapse between the

closing of the electric circuit by striking the
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funnel drum-head, and its interruption when
the air wave so created reaches the far end and
knocks over the trigger. From the deflection

of the needle of the amperemeter, which then

takes place, we can estimate the time taken for

the air wave to travel 30 feet along the tube.

From experiments made, it appears to be rather

more than one thirty-fifth part of a second,

which shows that an air wave travels at the

rate of 1,100 feet per second.

velocir,' to be 334-4 metres per second, which
is equal to 1,097 ft- P^r second.

It has been found, however, that very loud

sounds certainly travel much faster in open
air than sounds of moderate intensity.

It was pointed out as far back as 1808 by
the French mathematician, Poisson, that the

mathematical theor>' of the propagation of

waves of large amplitude is entirely different

from that which is valid when waves of small

Courte>\-—P. J. Risden, Esq.

Fig. 33. Vieiv of a Cieed SteiUorplwne Oabiih'J, and of the Electric motor drioing the air compressor
pump for supplying the compressed air.

Much more exact experiments of this kind

have been made and described recently by
Messrs. Dixon, Campbell and Parker (see

Proceedings of the Royal Society, London

:

Series A, Vol. 100, October, 1921, p. i).

They have measured with great accuracy the

velocity of compressional waves in various

gases at different temperatures and in tubes

made of several kinds of material.

In air at 10 Centigrade they found the

amplitude are considered. In 1900, M. Vieille,

Engineer-in-chief of the French Ordnance
Bureau, showed that the velocity of the air

wave produced by bursting open a thin metal

disc by an air pressure of 400 lbs. on the

square inch was nearly double that of ordinary

sound, whilst the air waves produced by the

detonation of high explosives was nearly three

times the normal.

If the velocit\' of an air wave is known, and
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if the interval of time between its arrival at

two places, the distance apart of which is

known can be measured, then we can locate

the direction of the source of sound. For
suppose A and B (see Fig. 34) to be two
places, the distance A B being known. If a

sound wave sent out from some distant source

arrives simultaneously at A and B, then we
know that the source of sound must be some-
where in a line perpendicular to A B, and
passing through the point half-way between
them.

If the places A and B are, say, 1,100 ft. apart,

and if we are dealing with ordinary not very
loud soimds, and if the air wave arrives at A
one second before it reaches B, then we know
the source of sound must be on the line A B
and in the direction B A, produced.

If the difference in times of arrival of the

sound at A and at B is, say, half a second,

then we can find the direction in which the

sound is coming as follows. Draw to scale

a Une A B (see Fig. 34) and let this represent

the distance travelled over by sound in one
second. Describe as A B n semi-circle and
find a point C on that curve, such that A C is

equal to half A B. Then join B C and from the

centre O of the semi-circle draw a line O D
perpendicular to B C. Then if the sound is

first heard at B and half a second after at A,
the sound wave is commg in the direction DO.
Ifthen we have another pair of similar observing

stations, we can determine another line of travel

of the air wave and hence from the intersection

of these two lines the place of origin of the

sound.

A somewhat similar method of operation

called sound ranging was employed during
the European War, 1914-18, tor locating the

position of enemy guns. Large corrections

have, however, 10 be made for wind and other

disturbing causes.

By an oversight, which is regretted, the

author omitted to mention that the photo-
graphs of capillary ripples shovm in Figs. 9,
ID and 13 were taken by Mr. J. H. Vincent
and published by him in the Philosophical

Magazine for June 1897, September 1898
and October 1899. Fig. 9 is erroneously

stated to be shadows of capillary ripples on
water. It is, in fact, a photograph of capillary

ripples on a mercury surface published by
JVlr. Vincent in June 1897, taken by electric

spark photography.

( To be continued '

High-Frequency Amplification.
TUNED TRANSFORMER v. TUNED ANODE INTERVALVE COUPLING.

THE object of amplification is to

magnify the feeble signals impressed
on the aerial system so that they may

be comfortably audible. For success, two
conditions should be fulfilled : the character-

istics of the signal itself ought not to be
changed except in amplitude ; and only the

signals which one desires to receive should
be magnified.

Generally, for financial reasons, and for the

reason that the experimenter wishes to secure

results with the minimum amount of apparatus,

the smallest number of valves consistent

with the enjoyment of signals are used. This
is precisely what should be, for the difficulties

of distortionless amplification increase rapidly

with the number of valves.

The detecting efficiency of a valve arranged
to function properly as a rectifier varies roughly

as the square of the signal strength, so that

it is useless to apply very small signal voltages

directly to the rectifier. High frequency
voltage amplification must come before detec-

tion, and the arrangement of the apparatus

associated with the valves which form the

H.F. portion of the receiving gear requires

careful design and handling, if good results

are to be obtained.

Valves are essentially voltage operated

devices, and it is necessary to maintain as

high as possible the signal voltages on the grid

in order that the strongest possible voltage

changes will be produced in the anode side

of the valve. Large potentials can more
easily be produced across the input (grid-

filament) circuit, the higher the grid filament

impedance, and at the low wavelength upon
which telephony is transmitted, great care
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must be taken to keep the capacity across

the input circuit as small as possible. It is

better to employ amplifying valves with low

capacit}', and stray capacity* such as is caused

by long leads, and self capacities in apparatus

should be reduced to a minimum.
On account of capacity, the amplification

which can be secured when a resistance is

connected to the anode of the valve is small

at these short wavelengths, and recourse is

taken to either transformer coupling or to

tuned anode capacity coupling.

To obtain the maximum voltage amplification

which the physical structure of the valve

permits, the impedance connected to its plate

circuit must be verv' high, and as each of the

two latter methods of coupling employ the

principle of resonance, it may be thought that

either could be used with equal advantage.

Such is not the case. On account of the

transformer being tuned, it will have one

sharp point of resonance with the signal,

and as a telephonically modulated wave
occupies a band of frequencies, (actually

equal to the difference between f/ + p) and

(/— p) where / is the frequency of the
" carrier " wave and p is the range of fre-

quencies covered by the voltages set up when
the microphone is disturbed by the voice),

at least half of the modulated wave will not

be amplified, and of the remainder, some will

be amplified to a greater extent than others.

Further, the secondary has sdll to deal with the

energy.

Now, when a H.F. transformer is designed

to work with a tuning condenser across the

primary winding, the two windings are

generally wound close together and the

effect of a condenser with capacit}' C across

the primary is to introduce an apparent

I

capacity of C (where t" is the step-up

ratio of the transformer) across the secondary

winding. As the valve and accidental capacities

across the secondarj- winding are added to the

apparent capacity' transferred from the primary',

the turn ratio can only slightly exceed unity.

If, with great care, it is arranged that

when the primary circuit is adjusted for

resonance the secondary circuit is also in

resonance, then the amplified signal which
is impressed on the input of the second
valve still resembles the signal energy which
was applied to the input of the first valve,

with the difference that only half the signal,

that is either (/ + p) or {f — p), is being used.

The slight distortion which has occurred, due
to the sharpness of resonance in the primary
of the transformer connected in the anode of

the first valve, can be partly corrected by
slightly mistunmg the primary of the H.F.
transformer connected in the second anode
circuit, so that the frequencies which before

were over ampHfied, are this time a little

under amphfied. It is thus quite apparent

that great care requires to be exercised both in

the design and construction of the H.F.
transformer if clear signals are to be obtained.

As the ratio of the transformer is limited to

the secondary possessing the same number
of turns, or in any case only a few per cent,

more turns than the primary, the great advan-

tage of using a transformer has gone. The
object of a transformer is to match impedances.

For best efficiency', and to straighten out the

characteristic curve of the valve to minimise

distortion, the primaPt' of the transformer

was given a high impedance to secure the maxi-

mum amplification, and theoretically the

secondary should be wound so that the greatest

voltage step-up takes place, or in other words,

as the input impedance of the second valve

is of the order of a megohm, the impedance
of the secondary of the H.F. transformer

should be of the same order. This cannot

be done, and the transformer has practically

a turn ratio of one to one.

Considering now the second arrangement,

that is the tuned anode, it can be seen that the

anode coil is equivalent to a one-to-one trans-

former, and theoretically each will produce

identical signal voltage strength across the

input of the next valve.

The anode coil, however, is quite simple

to construct—there is no secondary which

requires making, having similar resonance

properties to its primary—and it is not sur-

prising, therefore, that in practice the tuned

anode arrangement in the hands of average

experimenters will give results far superior

to any other.

The remarks as to mistuning slightly

apply here also.

When care is taken to keep the impedance

of the input circuit high, and the anode

circuit also includes a high impedance, oscil-

lations are easily set up. It is therefore

usual to connect the grid of the H.F. valves

through the leak resistance to the + L.T.

It is better when tuning, to choose the lower

value of capacity' which produces resonance.

W.J.
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Experimental Station Design.
{Continued from page 54, October 14th, 1922.)

XV.—THE LAY-OUT OF AN EXPERIMENTAL RECEIVING SET.

THERE are many considerations when
designing a receiver for operimental
purposes, such as wavelength range,

tuning arrangements, number of valves, valve

control, method of amplifying, and mode of

introducing reaction. In most cases it is not

sufficient to make up a set comprising a

definite circuit arrangement, as it is the aim
of the experimenter to vary his circuit according

to the nature of the reception and also to gain

a knowledge of the merits of the many systems

of tuning and amplifying.

A reference to the " Questions and Answers "

pages of this journal indicates how popular

has become the switching of valves in and
out of circuit, so that the desired degree of

amplification can be obtained. This has been
embodied in the receiving system under
description, together with switches for a

variety of other purposes, including aerial to

earth or instruments, additional series con-

denser in aerial circuit to broaden tuning on
aerial tuning condenser, connecting of aerial

tuning condenser in series or parallel with

aerial tuning inductance, reception on aerial

or tuned closed circuit, reaction coil coupled

to closed circuit, or high frequency amplifying

valve plate circuit ; high and low frequency

amplifiers in or out of circuit ; also for pro-

viding for resistance, tuned anode or trans-

former high frequency intervalve coupling.

The operation of the switches is clearly

indicated in the diagram (Fig. i), which is

reproduced on a large scale for easy reference.

It is a good plan to place a piece of glass on

the experimenting table with the diagram

beneath it, as it is then handy for reference

without turning aside while receiving.

A suggested lay-out of the instruments is

shown in Fig. 2. The apparatus below the

dotted line is secured to the table whilst that

above is fixed either to the wall or to a board

standing vertically along the back.

The large number of leads somewhat com-
pUcates the appearance of the equipment, but

if joints are carefully soldered and wrapped

with adhesive insulating tape, they need not

be taken back to screws as branching points.

Consequently the length of many leads will be

considerably shortened. The wire used for

connecting up should be of fairly heavy gauge

and well insulated in order that the connections

may be mechanically strong and of low resist-

ance. Single No. 18 wire, rubber-covered and
braided, makes a good job and can be held

down by means of small wooden cleats.

Particular attention must be given to the

leads forming parts of the valve grid circuits,

in order to ensure perfect insulation and a

minimum of capacity to other parts of the

circuit, so as not to reduce the grid potential

fluctuations. If the connections are made
underneath the table and behind the board

supporting the switches they may be run by
the shortest paths, so as to cause them to

cross each other from various angles instead

of lying parallel and spaced as is necessary

for good appearance when the leads are in

view. The coils shown are of the inter-

changeable plug-in type in order to cover the

desired wavelength range. For rapid tuning

on short wavelengths where critical adjustment

will become necessary, it is convenient to have

a set of five coils, all adjusted to have identical

values, for insertion in the secondary, reaction

and H.F. transformer circuits, so that the

tuning condensers which bridge these coils

will have roughly similar settings. The
reaction switch may of course be dispensed

with, and the leads shown on its upper and
lower terminals paralleled across, the trans-

ference of reaction coupling from transformer

to aerial circuit being effected by moving the

coil across from one holder to the other.

As explained in an earlier article, the purpose

of coupling the reaction coil to the grid circuit

of the second valve is in order to reduce to

a minimum the chances of an oscillator valve

energising the aerial. Since the publication

of that article the Postmaster-General has

expressed his approval of its use, though it

has been recently stated in some quarters that

this method does not achieve its object. It

may be pointed out that when oscillations are

set up in the plate circuit of the first valve, the

only way in which they can energise the aerial

circuit is by grid current, which by the author's

investigation has been found usually to be so

small that it is doubtful if the amplitude of

the oscillations which can be set up in the
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closed circuit coil, exceed those produced

in the aerial inductance by a transmitting

station giving a moderate signal strength.

As a rule it is not necessary to couple the

plate circuit of the second valve with its grid

circuit in order to obtain the advantages of

reaction, for when using the tuned anode

arrangement the impedance across the elec-

trodes of the first valve is sufficient to set up
oscillations, and particularly is this the case

with the " R " type valve when the filament

is not at maximum brightness. When oscilla-

ting, the adjustment of the condenser across the

tuned anode coil is very critical and its setting

varies in unison with the closed circuit.

Modifications can easily be made to simplify

the outfit or to install and operate one valve

circuit at a time. The detector valve will,

of course, be fitted first, together with the

switches necessary for connecting it through

to the aerial and telephone circuits. The low
frequency amplifier presents no difficulty and
can be added as soon as the necessary com-
ponents are available. The high frequency

amplifier can be installed, making use at first

only of the tuned anode coil, which is probably

the most efficient system of high frequency

amplification.

Much could be written on the manipulation

of the set, but a little experience such as can

be obtained by a few hours' experimenting and
a knowledge of the purpose of each component
will be found more helpful.

F.H.H.

A Simple Variometer.
BASKET inductances wound on thin

card* are now in general use, and by
arranging to slide one over another

can be made to serve as a variometer or variable

coupling. A sliding motion does not lend

itself to easy mounting or construction, and

it is necessary to either turn one coil over

or reverse the connections in order to obtain

a large change in the inductive value.

Two coils wotmd to the design shown below

and mounted one over the other, make a

wide range variometer with a revolving move-

the design the reader must bear in mind
that the slots must not be made so deep as

to weaken the sections, and also of course

each half must consist of an odd number of

slots. The most convenient method of mount-
ing is to hold one former down to the base

of the instrument box or to a platform attached

to the top, by means of a square piece of

ebonite i 32 in. to 1/16 in. in thickness,

while the other is carried between two nuts

and washers on the end of a spindle operated

from the top. A hole is made in the centre

of the ebonite holding down piece to give

clearance to the nut which clamps the revolving

inductance to the spindle. The moving
inductance may practically rub on the surface

of the ebonite. A condenser scale and knob
can be attached to the spindle for operating

the variometer and indicating the setting.

The Skinderviken Button.
The accompanying sketch shows a suggested

use for a Skinderviken button or other form of

microphone. The apparatus forms a useful type
of microphone amphfier of very simple construc-

ORASS ^I?1P
ABOUT l/e WOE

ment for adjustment. The diagram is about
two-thirds full size for building a variometer

for use on short wavelengths. In modifying

* Described on p. 328, June 10, 1922. tion. The rod with the nut sliould carry a fine

thread to allow of critical adjustment.
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Wireless and International Language.
By Bernard Long, BA.

WIRELESS science and practice, like

other branches of technology, are

absolutely international, and (on the

practical side, especially) the common use of

an " auxiliary " language would be of great

advantage. One such language, if it can be
so called, has indeed already been introduced,

viz., the international code, by which a three

letter combination, such as the well-known
" SOS," has a definite meaning to every

wireless operator at sea, no matter what his

nationality. It is quite possible to carry on
a sort of conversation, up to a point, in this

code, just as is the case with marine flag signals.

But such codes are very limited in scope, and
in order to cater for all kinds of verbal inter-

course, whether telephonic or telegraphic, a

complete language is clearly necessary. Such
a language, if widely adopted, would also

have the advantage of simplifying international

relations between wireless experts, enabling

them to advance their science by freer and
more effective co-operation.

The question is of great interest in con-

nection with the extension of " broadcasting."

In the case of music, which is already inter-

national, there is nothing to trouble about, but

it is different with verbal transmission, as the

effective range of a powerful transmitter may
often cover many different countries, whereas

the words transmitted are only comprehensible

to a certain portion of the possible receivers.

If, for example, a message is sent in French
from the Eiffe 1 Tower, it is of no use to people

who do not understand French, and the time

spent in sending it is wasted so far as they are

concerned. But if all important news of

interest outside France were transmitted in a

language common to all nations and widely

understood, it would reach a much larger

public outside France than if sent in French.

In this connection Dr. Pierre Coiret, editor

of the French wireless journal, La T.S.F.

Moderne, contributed a letter to The Wireless

World and Radio Reviezu of April 1st last,

in which he pointed out the suitability of the

well-known international language, Esperanto,

for use in the manner suggested. Dr. Corret

pertinently asked, what would be the use of

either French or British wireless amateurs

receiving messages across the Channel if

they could not understand them ? As wireless

" broadcasting " spreads, this difficulty will

become more and more widely felt, and though
it is not necessary to suggest that only

Esperanto should be used, it would obviously

be a great advantage if amateurs were to

study the language in large numbers and then

ask the transmitting stations to use it at certain

stated times. Messages in the international

tongue would reach with equal efficacy persons

m every country within range ; and news,

in particular, could be very suitably trans-

mitted in this way. Information sent out

in Esperanto for the use of newspapers and
news agencies could, moreover, be reproduced

after translation, with a maximum of accuracy,

since the language is extremely logical, clear

and expressive, and misunderstandings (even

if an abbreviated style became common in

such cases) would be extremely rare.

Again, when it becomes possible to converse

freely by wireless, what will be more fascinating

than for English and French amateurs to

compare notes and news, and strike up friend-

ships even if not able to meet each other ?

At present an Enghshman may often under-

stand French without beir.g able to speak it

(and more often read it but not understand it

vihen spoken), and unless, therefore, the French

amateur could understand English, the con-

versation would be rather one-sided !

Esperanto, however, can soon be mastered by

both Frenchmen and Englishmen, who, in

conversation on actual meeting (such as

often occurs), have not the slightest difficulty

in talking together freely and easily, as though

they had a common mother tongue. And
what is possible between French and English

is equally possible between any two nationalities.

These are not mere assertions, but facts

proved again and again in the Esperanto

movement. They are commonplaces of daily

life to those who use the international language

whether for business, technical or professional

matters or for ordinary social intercourse

;

and Dr. Corret, as a wireless expert and also an

accomplished speaker and writer of Esperanto,

is in the best possible position to understand

the significance of these two branches of

human invention and the useful way in which
they can be brought together. As already

indicated, its simplicity and expressiveness
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make Esperanto pre-eminently suitable for

use in wireless work, and readers of this article

who take it up will soon find out the reason.

Who knows but that in the future, when a

great orator, scientist, or other man of note

has anything to say to the world, he will

simply " wireless " it in sonorous Esperanto

from Paris or some other suitable centre

and be heard not only in every newspaper

office within range, but by thousands of

delighted amateurs as well ? If the study of

Esperanto spreads as the perfecting of wireless

methods advances, there will be nothing to

prevent this and many other fascinating develop-

ments from taking place. The demand will

be the surest guarantee of the supply of news
in the international tongue ; but, in the mean-
time, let no amateur be surprised if at any
time he recei\'es (in Morse perhaps in the

first instance) messages in what may seem to

be a language something like Spanish but

which will prove to be Esperanto.

Wireless in a Coal Mine.
By 2 ZD.

A SHORT time ago a party of five

amateurs, including the writer, had
the privilege of carrying out tests

in wireless transmission and reception at

Baggeridge Colliery, near Dudley, Staflfs.

The colliery officials offered us every facility

above and below ground, and some very

encouraging results were obtained.

On arriving at the colliery our first job

was the erection of a single wire loo ft. aerial,

slung from the super-structure over the mine
shaft, approximately 8o ft. high, to a railway

bridge where it was only 4 ft. high. The
earth lead was attached to the railway lines

and proved a very efficient earth. A two-

valve portable receiving set (i rectifier, i L.F.)

was connected up, and signals were received

from continental stations, and on short waves

2 LO was clearly received. The next step

was to test the transmitter ; this, by the way,

was an ordinary single valve, the usual plate

and grid coils. H.T. 180 volts, filament 6

volts, current on plate <) mA., radiation o- 16

amps. One of our objects was to establish

communication from underground to the

surface, and as the shaft was very deep (665

yards), we were rather uncertain about success

with such limited power. To avoid probably

hours of vain efforts, we decided to rig up
an aerial in the cage and try to keep in touch

with the receiver all the way down to the

bottom of the shaft. Our cage aerial consisted

of 40 ft. of ordinary lighting cable wound round

the end beams of the cage from end to end,

and an earth was effected by one member
of the cage party holding the wire in contact

with a ridge on the cage bottom. Complaints

of " foot-ache " were incessant. The trans-

mitting gear was installed in boxes on the floor

of the cage, and signals transmitted which

were received on the surface receiver, but were

very unsteady and somewhat hard to read.

We were lowered very slowly (transmitting

all the time), and stopped about every 200 yards

for reports from above. Our C.W. became
very much steadier, and signals increased in

strength and reached a maximum when we
were three-quarters of the way down. They
then decreased in strength rapidly, and finally

ceased altogether when we reached the bottom.

Expennienters til the Bnggeridge Colliery.
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The reader can imagine the surprise we felt

at these results, for we considered that putting

a transmitter, aerial, etc., inside a steel box
(the cage), the signals would be completely

screened and would not get outside with

sufficient strength to be picked up. By this

time we had internal notification that it was
tea-time, and we came up to the surface

with that object in view. The speed of the

cage was vastly different to the downward
journey, roughly 96 miles per hour !

After tea we went down again and carried

the transmitting gear some distance from the

bottom of the shaft, and rigged up the same
aerial that we used in the cage, but this time

in a single length suspended mid-way between
the roof and floor of the working. Our
" earth " was effected by burying a coil of

bare wire in a patch of very wet mud, which
proved quite efficient. The transmitter ap-

peared to be working correctly, but the plate

current rose from 9 mA to 12 mA, H.T. the

same—180 volts, and our aerial ammeter
showed o-i8 amps. However, reports from
the surface told us that thev could not hear

us. The aerial was then coiled up in a similar

way to what it was in the cage. Again no results,

so the only thing to do was to add to it, and
we lengthened it to 92 ft. (single wire). The
reports from the surface were most enthusiastic,

and reported signals audible 6 ft. from the

phones, and would we try telephony ! Here
I must add that the atmosphere being somewhat
damp, and plenty of carbon in the air, our
transmitter started giving us shocks, no matter

what portion was touched, even the accumu-
lator cases ; an unpleasant shock resulted, and
frequently one heard gasps and other things

as an unwary hand came in contact with some
part of the gear. However, we tried speech
with very little success, only the words " Hello,"

and " 2 ZD," being understandable. But
with only 2-16 watts power, and nearly 700
yards of solid earth, etc., to penetrate, we
considered the results very encouraging. At
a future date we hope to continue our experi-

ments with higher power, and if our measure
of success increases with the power, we hope
to achieve greater things than at our first

attempt.

Broadcasting an Appeal for St. Dunstan's.

THE first practical application of the

possibilities of radio-telephony for the

broadcasting of a charitable appeal was

made on the evening of Wednesday, the i8th

instant, from Marconi House, when Captain

Ian Fraser, the blinded Officer-Chairman of

St. Dunstan's, who is one of the most capable

wireless amateurs in this country, made an

eloquent appeal for continued support for

St. Dunstan's work for the 2,000 war-blinded

men of the Empire's forces. In the course of

his speech. Captain Fraser said that in his view

the most interesting speculation about Radio-

telephony was, whether or not it will have a great

influence upon the power which an individual

orator would be able to exercise by the em-
ployment of its resources in a densely popu-

lated country like England. He said that

he was himself experiencing a sensation the

novelty of which only a blind man could

perhaps appreciate fully, for although it had

been his lot to speak to many audiences,

both large and small, which he could not see,

yet this was the first occasion on which one

important condition had been missing—the

indefinable sympathy with the audience

actually before him, upon which any successful

speaker must be so reliant. Proceeding to

voice the needs of St. Dunstan's organisation.

Captain Fraser pointed out that during the

last eighteen months St. Dunstan's resources,

the income from which it had been hoped
would stand in good stead for the lifetime of

the 2,000 men who had been trained and
established, had been sadly depleted. In the

last six months alone, St. Dunstan's income was
less than its essential expenditure by over

£11,000. Captain Fraser concluded with a

moving appeal to the sympathy of his great

and widespread audience. " Imagine " he
said, " if destiny had placed upon you the

necessity of listening to all the sounds of a

world you could not see for every minute of

your waking hours, and ask yourself if this

would not be an awful prospect. And yet

it is the lot of 2,000 men who, had there been
no war, would be able to conduct their lives

as you conduct yours."
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Broadcasting " A Matter of Days "

AGREEMENT ON THE FORMATION OF THE BROADCASTING COMPANY.
BROADCASTING in the London area,

if ihe date has not already been announced
when these lines appear, will, at all

events, be within a few days of realisation.

The Committee appointed to arrange for

the formation of the British Broadcasting

Company made its report to the manufac-
turers at a meeting held at the Institution

of Electrical Engineers on Vi'ednesday,

October i8th. After a somewhat protracted

meeting, during which many questions were
raised and replied to, the meeting concluded

by unanimously agreeing to the proposal

that the Company should be registered

forthwith.

It was authoritatively stated that the

Postmaster General would not delay in

any way the granting of the license to

commence broadcasting, which would be
the next step after the Company had been
registered.

The meeting was presided over by Sir

William Noble, formerly Chief Engineer to the

General Post Office.

Sir William Noble, in reporting on the

present position, said that complete agreement
had now been reached.

A meeting held at the General Post Office on
May 1 8th last, was attended by representatives

of 23 firms, all anxious to conduct broadcasting.

Obviously it was impossible for that number
of stations to be put up, and accordingly

these representatives were invited to endeavour
to come to some agreement for combination
in a single company. After a good many
communications between the parties and the

authorities, the Articles of Association for

the formation of one Company had been
agreed upon. There would be an independent
chairman, the first being Lord Gainford, a

former Postmaster General.

It is intended that the broadcasting in the

London area shall be conducted, at any rate

temporarily, from Marconi House, and at an
early date it is expected a temporary station

will also be ready in Manchester. The
provision of stations in the six other localities

—

Birmingham, Newcastle, Plymouth, Glasgow,

Aberdeen and Cardiff—will receive immediate
attention.

Notes
Lectures for Amateurs.
A series of lectures are being arranged to be

given for the special benefit of amateurs at the
London Telegraph Training College, 2G2, Earl's
Cotirt Road, S.\V.5. These lectures will be given
by ilr. Maurice Child and will be illustrated as
far as possible by practical demonstrations. Full
particulars of those lectures can be obtained from
the Secretary of the College.

Lost Wireless Apparatus.
The owner of wireless apparatus dropped from

a van passing through Wembley towards London
on Monday, October Kith, at 11.30 a.m., may re-

cover same through apphcation to this Journal.

Theft of Material to make Sets.
In order to make wireless sets, a quantity of

telephone and electrical apparatus was stolen by
youths from the Fumess Railway signal and store
cabins. Prisoners pleaded guilty at Lancaster
Quarter Sessions.

The Use of the Word " Broadcasted."
Captain F. Loring points out that he has been

reported as having taken exception to the word
" Broadcaster," whereas " Broadcasted " was the
word to which he referred. He mentions that one
does not speak of a horse as having " casted " a
shoe, and similarly the use of the word '" Broad-
casted " is not correct. The error in reporting
Captain Loring appeared on page 63 of our issue of

October 14th, 1922.

Amersham Concert Reception.
A lecture was held at the Sycamore Hall, Amer

sham-on-the-Hill, Bucks, on Wednesdaj', October
18th.

The lecturer, Mr. O. J. Carpenter, was lent by the

Marconi Scientific Instrument Company.
The chair was taken at 8 p.m., and the

concert from 8.30 p. in. to 9 p.m., came through
very satisfactorily, despite some " atmospheric "

interference.

The hall was full to overflowing, and large

numbers had to be turned away from the door.

A collection made in aid of St. Dunstan's realised

£7, more than twice the previous record for similar

collections at Sycamore Hall.

Licences for Military Applicants.
An official statement has been issued to the

effect that officers and other ranks of the Regular
Army, MiUtia, Territorial Army, or Officers'

Training Corps, who wish to instal private w^ireless

sets for sending or receiving messages are subject

in all respects to the Postmaster General's regula-

tions governing the installation and working of

such sets. They should apply in their private

capacities for licences to the Secretary, General

Post Office, London, E.C., who will treat their

applications on the same lines as those received

from members of the public generally. The War
Office accepts no responsibility for wireless sets

other than those held on the authorised establish-

ment of imits.
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Correspondence

To th-e Editor oj The Wireless World and
Radio Review.

Sir,—As several articles and remarks have
appeared from time to time concerning the advan-
tages, and otherwise, of a frame aerial, I thought
perhaps my experiences with one would interest

some of your readers.

The frame is of the Maltese cross type, and
the maximum height and width is feet.

Twelve common or garden tin-tacks are knocked
into each point half-an-inch apart, and the wire
(D.C.C. No. 30) is wound round these.

Tappings are taken from the third, eighth and
twelfth turns, this giving me the following ranges

—

300-500, 500-900, 800-1700. This with a 0.0005
A.T.C.
My set is a three-valve, with the first valve H.F.

reactance-capacity coupled ; with one rectifier and
one L.F. with switch for the L.F.
Now for results. As I am putting this down

I am listening to the Daily Mail concert from The
Hague. Of course, it is not loud, but it is suffi-

cently so to hear the tunes, although the speech
cannot be understood.

Last Sunday evening (24th) when atmospherics
were so bad that speech from 2IF, 2VD and 20N
was at times completely drowned out, these stations

were picked up on the frame and their speech read.

Jamming from Boulogne FFB was entirely

eliminated.
Lympne and Croydon, as well as the French

aerodromes, come in very well, as also do the

machines.
North Foreland, Boulogne and various ships are

quite audible through the loud speaker.

I think the above results are sufficiently good to

show that the frame aerial is not so bad as it is

painted.
Kent. W. E. Phili-ott.

INCREASE OF CAPITAL FOR
MARCONI COMPANY.

At an Extraordinary (General Meeting of Marconi's
Wireless Telegraph Company. Ltd., held on Friday.
October 20th, a resolution was passed providing
for the creation of 1,000,000 new ordinary shares and
granting the board extended borrowing powers.
Senatore Marconi explainetl that the two objects
for which the additional capital was needed are the
development of the Company's wireless telegraph
services, including the erection of new important
wireless stations abroad in co-operation with German,
American and French wireless interests, and the new
broadcasting business. The directors estimate
that the latter will keep a sum of approximately
1:700,000 or £800.000 more or less continuously
employed for some time to come. The intention
is to issue immediately £1,500,000 of Debenture
stock—one-half of the total amount of new Debenture
stock to be created—the stock now to be issued
having the right of conversion into ordinary shares
at the rate of £3 of debenture stock for one ordinary
share up to 1929.

THE VALVE PATENT ACTION
Judgment by Mr. Justice P. O. Lawrence.

JUDGMENT was delivered on Thursday.
October 19th, in the action brought bj'

Marconi's Wireless Telegraph Company,
Limited, against the MuUard Radio Valve Company,
Limited.

In this action Marconi's Wireless Telegraph
Company. Limited, as the plaintiff company,
claimed an injunction to restrain the defendant
company from infringing the letters patent num-
bered 28,413. of 1913, and 126,658, and for the
delivery up of the articles or apparatus made in

infringement of such letters patent and damages.
The plaintiff company are the registered owners

of the letters patent numbered 28,413, of 1913,
granted to the company and Henry .Joseph Round
for an invention of '" improvements in receivers

for use in wireless telegraphy," and of letters

patent granted to Michel Peri and Jaques Biguet
for an invention of " improvements in or relating

to vacuum tubes of the audion type." They
pleaded that the letters patent were valid and
subsisting, and they complained of infringements,
and in particular of the sale by the defendant
company on or about July 8th, 1921, of " two
R valves " constructed in accordance with the
inventions described in the complete specification

of the letters patent of 1913, and in all the claiming
clauses of the complete specification of the letters

patent numbered 126,658.

The defendant company by their defence
alleged that they had not infringed the two
letters patent. They admitted that they sold

and manufactured considerable numbers of

thermionic valves, but they alleged that in part
such sale and manufacture was by them as agents
or contractors for his Majesty's CJovernment,
and in particular the Admiralty, on written authori-
sation in that behalf, and they denied that such
valves constituted an infringement of either of the
letters patent. The defendants also alleged that
the letters patent were and had been at all material
times invalid.

Mr. J. Himter Gray, K.C., Mr. James Whitehead,
and Mr. Trevoi- Watson appeared on behalf of the
plaintiffs ; Sir Dvmcan Kerly, K.C., Mr. R. Moritz,
and Mr. Courtney Terrell appeared for the
defendants.

Mr. Justice P. O. Lawrence, after an examination
and description of the defendant company's
invention and the two letters patent owned by
the plaintiff company, came to the conclusion
that the Mullard valve did not constitute an
infringement of either of those letters patent.
His Lordship decided that the attack made by the
defendant comjiany on the validity of the plaintiff

company's two letters patent failed. He said that
the action failed, and must be dismissed. On the
question of costs his Lordship said that he would
desire to hear the arguments of counsel when they
had had time to consider their position.

"Chad " Batteries.
Particulars of " Chad " batteries, for use in

supplying the anode circuit of thermionic valves
for reception pur|5ose, may be obtaineil from Messrs.
Fuller's United Electric" Works, Ltd., Chadwell
Heath, E. .\ new list of batteries has been issued.
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Calendar of Current Events
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Friday, October 27th.
Wakefield and District Wirei^ss Society.

Lecture on " The Relation of Inchietance aiid

Capacity to Electro Magnet Waves in Receiving

and Transmitting Circuits." by Mr. Watsou.

Belvedebe and District Radio and Scientific
Society.

Lecture on "' The Detector and L.F. Panel,"

by Mr. S. Burman. Lecture on " C.raphs and
their Application. ' by Mr. T. E. Morriss.

Leeds and District Amateur Wireless Society.
At 8 p.m. Demonstration of " Britwire."

Apparatus, by Mr. H. F. Yardley. A.M.I.R.E.

Radio Society of Hr!Hi'..ate.

At 7.45 p.m. At the 1919 Club, South Grove.

Highgate, X.G. Lecture by Jlr. (irinistead.

Saturday, October 28th.
Working Men's Wirkless t'n b.

.\t Crowndale Road, X.W.I. Kxliibition mul
demonstration at 1 p.m., also exhibition of

X-ray apparatus.

Monday, October 30th.
Finchley and District Wireless Society.
Social Evening.

Ipswich and District Wireless Society.
At 8 p.m., at 55, Fonnereau Road, Lecture on

' Accumulators—Their Care and Use," by
Mr. F. Boddey.

North London Wireless Association.
Lecture on " Short Wave Aircraft Sets (Trans-

mission and Reception),' by Mr. A. J. Reading.

Tuesday, October 31st.
Transmissions of Telephony at S p.m. on

400 metres by 2 MT, Writtle.'

Plymouth Wireless and Scientific Society.
Lecture on "" Wireless Reception." liy Mr. G. H.
I.fOck. ^

Wednesday, November 1st.

Edinburgh and District Radio Societa .

At 8 p.m. Business Meeting.
LtJTON Wireless Society.

.\t 8 p.m. At Hitchin Road Boys' Scliool.

Lecture on " H.F. Coupling and Transformers,"
by Mr. C. S. Dimham.

Thursday, November 2nd.
Derby Wireless Society'.

At 7.30 p.m. At The Court, Alvaston. Informal
Meet ing.

Friday, November 3rd.
Transmission of speech and concert from Bristol

to the Finchley and District Wireless .Society

(probably via Marconi House).

R.u)io Society- of Highgate.
At 7.45 p.m., at the 1919 Club, South (Wove,
Highgate, N.6. Lecture on " Construction of

H.F. .Amplifiers," by Mr. G. W. Sutton, B.Sc.

Bradford Wireless Society.
At 5, Rendallwell Street, Bradford. Debate on
" The Prevention of Self-Oscillation."

Belvedere and District Radio and Scientific
Society.

Lecture on " The Thermionic Valve." by Mr.
S. G. Meadows.

Saturday, November 4th.
tiLASGOW AND DlsTKlCT RaDIO ClCB.

From 12 to 9 o'clock. At the McLellan Galleries

Hall. Satichiehall Street. Exhibition and Demon-
stration.

Monday, November 6th.
North London W'ireless Association.

Lecture on " The Elementary Principles of

Radio Telegraphy and Telephony, II," by Mr.
F. S. .\ngel.

Ipswich and District Wibeless Society.
.A.t 8 p.m. -At 55, Fonnereau Road, lecture on
•' High Frequency Currents, " by Mr. K. Mould.

Tuesday, November 7th.

Telephony by 2 MT Writtle, as above.
THA.MES \'alley Radio .\nd Physical

Association.
Presidential address and lecture by the President

.

Plymolth Wireless .and Scientific Society'.

At Plymoutli Chambers, lectvue on " High
Frequency Amplification." bj- Mr. L. J. Voss.

Lowestoft and District Wireless Society-.

Lecture on " Simijle Telephonv Transmitters,''

by Mr. H. C. Trent.
Edinburgh and District Radio Society.
At 8 p.m. Lecture on - Wireless Comnuniica-
tion," by Col. Crawley.

W'ednesday, November 8th.
Institi-tion of Electrical Engineers

(Wireless Section).
.\t () p.m. --Vt ^'ictoria Embankment. Lecture

on • The Effect of Local Conditions on Radio
Direction-Finding Installations," bj' Mr. R. L.

Smith-Rose, M.Sc, and Mr. R. H. Barfield, B.Sc.

Redhill and District Y.M.C.A. Wireless
Society-.

.\t Station Road, Redhill. Lecture on " Timing."

Thursday, November 9th.
HOUNSLOW AND DISTRICT WiRELESS SOCIETY'.

.\t Coimcil House, Treaty Road, Hounslow.
Lecture on " Wireless for the Beginner," by
Mr. S. H. Xayler.
Hackney- and District Radio Society.
Special General Meeting to discuss reorganisation

of membership, subscriptions, etc.

LCTON W'IRELESS SOCIETY'.

At 8 p.m. At Hitchin Road Boys' School.

Practical work and experiments.
Derby- Wireless Club.

-\t 7.30 p.m. At The Court, Alvaston. Lectm-e

on " Protoction of Overhead Lines from

-Atmospherics," by jNIr. S. J. R. -AUwood.

Friday, November 10th.
Heckmondwike and District Wireless Society.

.\t 7.30 p.m. P^xhibition and Demonstration.

Opening by Mr. C. W. Leather, Checkheaton.
RjCdio Society of Highg.ate.

At 7.45 p.m. At the 1919 Club, South Grove.

Informal meeting.
Saturday, November 11th.
Heckmondwike and District Wireless Society.

At 3 p.m. Exhibition and Demonstration.

Opening by Lieut. H. \V. Burbury, R.N.,

Crigglestone.
Ln-ERPooL Wireless Society.

First meeting of Winter Session at Royal
Institution. .Address by Prof. E. "W. Marchant.
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Wireless Club Reports

NOTE.— Under this heading the Editor unll be pleaded to give publication to reports of the meetings oj Wireless
Clubs and Societies. Such reports should be submitted without covering letter in the exact form iii which they
are to appear and as concise as possible, the Editor reserving the right to edit and curtail the repor/.s if necessary.

The Editor will be pleased to consider for publication papers read before Societies. An
Asterisk denotes affiliation with the Wireless Society of London.

Leeds and District Amateur Wireless Society.*
Hon. Secretary, Mr. D. E. Pettigrew, 37,

Mexborough Avenue, Chapeltown Road, Leetls.

The first instructional meeting of the session,

1922-23, was held on October 6th, at the Society's
new headquarters, The Grammar School, Leeds.
AtSp.m. Mr. G. P. Kendall, B.Sc. (Vice-President)
commenced a lecture entitled " The Elementary
Principles of Tmiing," which (as all subsequent
lectures at instructional meetings) was specially

arranged to meet the needs of the section of the
membership having only elementary knowledge
of radio matters. Mr. Kendall thoroughly
examined his subject, his very clear and concise
remarks being greatly appreciated by a large
audience.
The first general meeting of the new session

was held at the headquarters on October 13th,

proceedings commencing at 8 p.m., being the
occasion of the Presidential address. The President
(Mr. A. M. Bage), after passing a few introductory
remarks, called upon the Hon. Secretary to dis-

charge certain business, which included election

of five new members. The President then called

upon the Hon. Treasurer, who announced that
the annual subscription (7s. 6d. or 5s., according
to age ) was now due.

The President then announced that as a result

of a Committee and Sub-Committee meeting, it

was proposed to impose a levy on the membership,
in order to be enabled to commence the installa-

tion of an experimental wireless station. As the
Committee wished to have the opinion of the Society
on such a proposition, the matter was decided
to be put to the vote, with' the result that a practi-

cally unanimous vote supported the Committee's
proposal. Preliminary announcements of the
annual social were given, it being resolved by a
show of hands to hold a dinner, etc., on December
22nd, 1922.
The President then called upon Mr. J. O'Donohoe

to make the presentation to the Hon. Secretary
of a pair of Brown's telephones, suitably inscribed,

in recognition of greatly appreciated services

during the last session. The Hon. Secretary
expressed great pleasiu-e in accepting the gift,

heartily thanking the Society for their splendid
and most acceptable mark of appreciation.

The President then delivered the Presidential

address entitled " The Reinartz Timer." Amongst
the many advantages claimed for this short wave
tuning device of American origin, are: that the
arrangement will oscillate readily at whatever
wavelength the grid circuit is tuned to ; tliere

is no necessity for continual variation of coupling,

and the aerial-earth circuit may function
aperiodically ; the tuner may be set oscillating,

or to regenerate without oscillation, tuning being

effected by the grid circuit condenser only. One
turn in reaction coil is sufficient to maintain
oscillation as high as 600 metres wavelength.
Interference is reduced at slight expense of signal

strength ; atmospheric distiu'bances are reduced,
and there is no noticeable effect of " dead end "

or capacity phenomena. The President explained
how the above claims are justified, and remarked
that the Reinartz tuner was excellent for strong
signals, either Morse or telephony, but of very
little use on weaker signals. In its present state

the tuner is not likely to take the place of existing

circuit arrangements, in spite of the fact that it

is extraordinarily simple to operate and cheaper
to construct. The President exhibited his Reinartz
tuner, using a single valve as rectifier, the whole
outfit having been put together in his workshop.
The tuner was demonstrated on an aerial and many
practical details explained.
The discussion which followed was both keen

and prolonged, some exceptionally knotty points

being submitted for analysis, to which the President
ably replied.

A hearty vote of thanks was proposed and carried

amidst loud applause. The President replied

to the ovation, and declared Mr. T. Brown Thomson,
Chairman at the next general meeting.
The meeting then adjourned.

Fulham and Putney Radio Society.*

Hon. Secretary, Mr. J. Wright Dewhurst,
52, North End Road, West Kensington, London,
W.14.
On October 13th there was a large gathering

and several new members were enrolled, including
two ladies. After the preliminary business was
disposed of, Mr. Houston opened a discussion on
the various forms of amplification and the screening

of transformers, and Mr. Houston promised to have
a set at the next meeting with a new type of screen-

ing arrangements. Another discussion was started

on accumulators and Mr. Calver gave a short explana-
tion of the various ways the plates are now made.
Mr. \'. Craster mentioned a method they have
in America of exchanging a fully charged element
for a discharged one to obviate the waiting for

accumulators to be recharged.
On October 7th Mr. E. Barker, at headquarters,

produced the Prince's speech on a Brown loud
speaker to a party of boy scouts.

Major K. Field, of West Kensington, also enter-

tained a large number of scouts with the speech
and the Marconi concert after.

The Society being now affiUated to the Wireless
Society of London, it is to be hoped that those
interested in wireless in the district will join and
participate in the additional advantages gained by
the affiliation.
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Ramsgate, Broadstairs and District Wireless
Society.*

Joint Hon. Seiietaries. Mi'. F. Harrison,
" Rochester Cottage," St. Lawrence (Ramsgate),

and Mr. F. C. Marsliall, 0, Ramsgate Road, Broad-

stairs (Broadstairs ami District).

The inaugural meeting was held at headquarters,

22. I'rinces Street. Ramsgate. on September 28th.

Two of the Vice-Presidents attended. Sir Edward
Rigg. C.B.. C'.V.O., I.S.O.. and Sir Cecil Hertslet,

K.B.E., .J. P. Both expressed their great pleasiu-e

at being present at the first meeting of the Society,

and that they were keenly interested in its future

welfare. Mr. C. E. Hume (engineer and manager
of tlie Ramsgate and District Electric Supply

Co., Ltd.) has been appointed Treasurer of the

Society, and the London Joint City and Jlidland

Bank, Ramsgate, the bankers of the Society. A
number of new memliers were enrolled at the

termination of the meeting.

Tlie second weekly meeting of this Society was
held at headcjuarters. No. 22, Princes Street,

Ramsgate, on October 5th, when the first lecture

was given by Mr. P. F. Cotton, a member of the

Committee, on " The Aerial and its Construction."

A most pleasing feature of the lectiu-e was tlie

absence of technical expressions that are so puzzling

to the beginner, and the interest of all those present

was apparent by the niunber of questions asked.

The lecturer traced the construction step by step,

and the whole lecture was most enjoj-able. A
hearty vote of thanks was accorded to the lecturer.

The third weekly meeting was held on October
1 2th when Mr. C. E. Hume gave a very instructive

lecture on " Electric and Magnetic Fields," whicli

was followed with keen interest, and the subject

was discussed by tlie members and many questions

were put to the lectiu'er, who was accorded a hearty
vote of thanks. .At the general request of members,
the weekly meetings of the Society are now held

on Tuesday evenings at 7.30 p.m.
Instruction in the reading of tlie Morse code will

take up the first half-hour of the weekly meetings.

Application for membership is invited, and full

]iarticulars may be obtained from either of the
Joint Hon. Secretaries.

North London Wireless Association.*

Hon. Secretary, Mr. V. .J. Hinkley, Northern
Polytechnic, Hol!o%vay Road, N.

-An extraordinary general meeting was held
on Monday, .September 2,5th, to reorganise the
Association for t!ie winter.

A hearty vote of thanks was accorded to both
Mr. Prior and Mr. Auckland for the services they
liave rendered tlie Association in the capacities

of .Secretary and Chairman respectively. The
loss of their services through pressure of business
is greatly regretted.

The following officers and committee were
elected :

—

President, Dr. Reginald S. Clay. B.A., D.Sc. :

Past-President. Dr. F. C. Knight ; Vice-President.
Major Basil Binyon, O.B.E., B.A., A.M.I.E.E. ;

Chairman. Mr. H. Norman Wilson ; Vice-Chairman,
Mr. G. D. Meyer ; Hon. Treasurer and .Assist.

Hon Secretary, >tr. Frank .S. Angel : Hon. Secretary,
Mr. \". J. Hinklev ; Committee Members, Messrs.
J. Nicol. B..A.., B.Sc, W. Power, A. G. Hill, A. de
Villiers, .J. A. Reading, H. W. Nunn.

A programme has been arranged for the coming
session, details of which up to Novemiier 20tli are

set out below. Particulare of future lectures, etc.,

will be published later.

October 3(lth. " Short Wave .\ircraft Sets

"

(Trans, and Recept.). By Mr. .\. J. Reading.
November Oth, ' The Elementary i'rinciples of

Radiotelegraphy and Telephony "--II. by Mr.
F. S. .Angel. November l.'Uh, " Telephone Working
External Routine." by Mr. .V. G. Hill. November
20tli. " Telephone Hea<tgear—Constructional," by
Mr. H. Norman Wilson.

This programme has been arrangerl with a view
to interesting both the beginners and the more
advanced workers, and it is hoped that large

numbers wlio have recently taken up wireless

will join the Association's ranks, and increase their

knowledge of our interesting subject.

We shall be glad if members will endeavour
to attend regularly at the meetings and assist in the

arranging of future programmes by volunteering

to read papers and give demonstrations. Items
such as descriptions of .sets, discussions of difltiealties

met with, useful liints, etc.. are very useful and assist

in providing both profitable and interesting even-

ings. The Association is very fortunate in having
much of the Polytechnics valuable apparatu.s

available for demonstration and test purposes.

All interested in W'ireless. whether beginners

or expert, are invited to write to the Hon. Secretary

or to attend one of the -Association's meetiiig.s,

which are held weekly at the Northern Polytechnic,

HoUoway Roafl. N.l. commencing at 8 p.m.

Belvedere and District Radio and Scientific

Society.*
Hon. Secretary', Mr. S. G. Meadows, 1, Kentish

Road, Belvedere, Kent.
The seventh general meeting of the above Society

was held at Erith Technical Institute, on Friday,

October 13th.

Morse practice commenced at 7.30 p.m., during
which the Secretary introduced new methods of

writing down Morse, explaining the characters on
the blackboard. Very satisfactory progress is

maintained by all the members attending these

practices.

At 8 p.m. Mr. C. E. Morriss delivered a lectm-e

entitled ' Crystal Circuits." He dealt with plain

aerial reception, and coupled circuit reception,

pointing out the advantages of the latter over the

former, especially with respect to the selectivity

obtained by loose coupling. The difficulties of

tuning a coupled circuit receiver to a given signal

when neither circuit is calibrated, were explained,

and the ways and means of overcoming these

difficulties were gone into. The lecturer detailed

the varioiLs crystals he had experinientetl with,

giving the pros and cons for each. The artificial

galenas seemed to be much favoured by him for

their sensitiveness and manipulation.

Mr. Meadows followed with a short lectiu-e on
" Microphones and Telephones." Emphasis was
laid on the importance of joining the telephones

the right way round when directly connected in

the plate circuit of the valves so that the steady

plate currents tends to strengthen the permanent
magnets instead of to weaken them. \'arious

useful hints were given on the rewinding of telephone

magnet coils. A simple method of determining

the north and south poles of the permanent magnet
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was demonstrated liy means of a floating magnetised
needle.

Question time opened at 9.15 p.m., when the
subject of aerials was again referred to. The effect

of corrosion on bare wire aerials was discussed,
and to this was attributed a falling off of aerial

efficiency due to the skin effect on high frequency
currents. The Secretary suggested a scheme
to encourage members to experiment, whereby
circuits approved by the Postmaster-General for
broadcasting would be detailed on the blackboard,
and each one discussed in turn by the meeting.
Experimental members would then be asked to
try one of these circuits at their own stations,
and to make a record of the performance of the
circuit tried. The results would then be reported
at a meeting, and the circuits tested out on the
Society's set and compared. It was decided to
adopt this suggestion, and to proceed at once
with its organisation.

Wireless and Experimental Association.*
Hon. Secretary, Mr. Geo. Sutton, A.M.I.E.E.

18, Melford Road, S.E.22.
The annual general meeting was held at the

Central Hall, Peckham, on October 11th. There
was a very full meeting, and the proceedings were
marked witli great enthusiasm. The juniors
were first given their half-hour of buzzer practice,
under Mr. Sam Middleton, and then Mr. Knight
reminded the meeting that the Association's officers

had retired according to rule. It was proposed
by Mr. Child and seconded by Mr. Middleton that
Mr. Knight be asked to preside over the meeting.
Mr. William Le Queux was re-elected President,
and Sii- Frederick Hall, K.B.E., M.P., was elected
Vice-President. Air. Kniglit was then re-elected
Chairman for the coming year, and Mr. Sam
Middleton Vice-Chairman. Mr. Geo. Sutton was
re-elected Secretary anrl Mr. G. Horwood Assistant
Secretary ; Mr. Kendall, Treasurer ; Mr. Noakes,
Librarian ; Mr. Hoare, Assistant Librarian ; Mr.
Voigt, Installation Engineer : Messrs. Joughin.
Hunter, Webb, Hersey and Ball were elected
Committeemen. A proposal to alter the title of

the Association to the Radio and Experimental
Association was negatived by a large majority.
but it was agreed that the title of the original

Association be adopted as a sub-title, and the date
of foimdation printed on the Club notepaper.
Thus the full title of the Association now is :

The Wireless and Experimental Association
(originallv The Amateur Wireless Alliance,

estabhshed 1913).

Leicestershire Radio and Scientific Society.*
Hon. Secretary, Mr. J. R. Crawley, 269, Mere

Road, Leicester.

The bi-monthly meeting was held on October 9th
at Headquarters, Vaughan College. Ten new
members were admitted.
The main business of the evening centred arountl

the jiroposal of the Committee to form a student'.s

section for the benefit of those who are being
attracted to radio work by the popular broadcasting-
After considerable discussion the recommendations
of the Committee were accepted en bloc, and the
Secretary is now open to receive applications for

membership to this new section for which no
technical qualifications are necessary.

Mr. S. Skeet was then called upon to deliver his

lecture on "Set Construction"; this he did very

successfully, illustrating his remarks by many
beautiful examples of his own work whicli caused
much admiration. A very interesting discussion
followed, concluded by a hearty vote of thanks
proposed by the President, Mr. Cyril T. Atkinson,
and seconded by the Vice-President, Mr. H. E.
Dyson.
The next meeting of the Society took place

on October 23rd, when a general discussion was
held.

All communications regarding the Society to
be addressed to the Hon. Secretary.

Croydon Wireless and Physical Society.*
Hon. Secretary, Mr. B. Clapji, Meadmoor,

Brighton Road, Purley.
At a meeting held at the Central Polytechnic,

Croydon, on October 7th. Mr. W. A. Saville gave
a lecture and demonstration on different methods
of reception, one special feature being a circuit

to enable one to switch in or out at will extra
L.F. valves.

The Society invited members of local boy scout
troops to hear the Prince of Wales's message, which
was received by Mr. Saville on his set very well.

Another interesting piece of apparatus which
was demonstrated was a Japanese valve which had
two filaments ; the lecturer explained that they
could be used separately or together.

The meeting then terminated with a hearty vote-

of thanks to Mr. Saville for giving such an interest-

ing lecture.

The Secretary will be pleased to give all par-
ticulars of the Society to anyone desirous of
joining.

The next meeting will take place on Saturday,.
November 4th, 1922, at 7.30 p.m.

Plymouth Wireless and Scientific Society,*
Hon. Secretary, Mr. G. H. Lock, 9. Ryder Road,

Stoke, Devonport.
A meeting of the above was held on October 10th

at Plymouth Chambers, where the Society i&

establishing its headquarters. The main business of
the evening was the discussion of the Society's
wireless set. It was resolved to begin with a
three-valve set, with one stage of high frequency
amplification and one stage of low frequency, and
the set is to be so designed as to permit readily

of experimenting with various types of intervalve
coupling. Offers were received from members
present of five valves, two variable conden.sers, a
three-coil holder, aerial wire and £1 in cash, .so that
an immediate start is to be made with the
construction.
The programme for the year and copies of the-

rules and proposal form are now available, and
can be obtained from the Hon. Secretary.

Forthcoming events include : October 31st,

lecture, " Wireless Reception," G. Hr Lock

;

November 7th, lecture, " High Freq<iency .Ampli-
fication," L. J. Vo.ss ; November 21st, lecture,
" The Armstrong Super-Regenenerative Circuit,"
P. Arberry.

Wolverhampton and District Wireless Society.*
Hon. Secretary. Mr. J. A. H. Devey, 232, Gt.

Brickkiln Street, Woherhampton-
At a meeting at headquarters, 2(>. King Street,

Wolverhampton, on October 11th, a very interest-

ing lecture was given by Mr. D. P. Baker on '' Time-
—Sundials to Wireless."



October 28, 1922 THE WIRELESS WORLD AND RADIO REVJKW 141

The lecturer in his discourse took the meeting
back to the old methods of recording time, leading

up step by step to the most modern methods
of recording time by wireless. The diagrams used

and the actual apparatus produced proved that the

lecturer had had a wide and varied experience.

The many questions addres.sed to Mr. Baker
at the conclusion of the lecture created a most
beneficial discussion, practically every member
taking part.

Clapham Park Wireless Society.
Meetings are now held weekly on Wednesdays,

at 7,30-9.30 p.m., at headquarters, 67, Balham
High Road, and visitors are cordially welcomed.
Membership is increasing rapidly.

The sixth general meeting was helJ on October
4th, under the chairmanship of Mr. A. E. Radburn.
Hon. Secretary reported negotiating with Wireless

Society of London regarding affiliation.

Mr. A. E. Radburn's offer to provide distinctive

badges for Committee and ex-officio members of

Society to be worn at meetings in order that new-
comers could get into immediate touch with the

executive was accepted.

Mr. J. Gray's resignation from Committee owing
to lack of time was received with regrets.

Mr. Gray will still do everything in his power
to further the interests of the Societv.

Prout (Hon. Treasurer) and Mr. F. H. Austin (a

Committee member) during the proceedings.

The events proved highly successful.

Dispite the torrential rainstorm in progress

the whole evening, the Hon. Secretary remarked
upon the ^ood attendance.

In view of the headqiiarters not being available,

it was arranged that the Hon. Secretary give
the Boy Scouts' organisation the names and ad-
dresses of those members who could accommodate
a few Scouts on their sets to hear the Prince of

Wales's speech,
A hearty vote of thanks to the demonstrators

concluded the evening.
The seventh general meeting was held at head-

quarters on October 11th under chairmanship
of Mr. A. E. Radburn.
The P.M.G.'s permit allowing Society to conduct

" listening in " had received the attention of Mr,
W. Brierley, who suitably framed it, with glass

both back and front. It was Inmg in the meeting
room.
The Chairman presented badges as promised,

to the Committee and ex-officio members.
Mr. A. L. Beadle reported progress with the

advertising sign display.

The photograph of previous meeting's proceed-
ings was circulatefl. Many members expressing

Clapham Park Wireless Society.

Mr. J. A. Daniels and Mr. M. P. Prout (Hon.
Treasurer) had improved the Society's aerial, and
a demonstration was given by Mr. J. Ayres on his

portable 2 QD transmitting station, and Mr. J. A.
Daniels with his Magnavox and valve apparatus
" listening in."

Those present heard the Marconi transmission
to the Wireless Exhibition, also Mr. J. Ayres from his

portable set, the most successful being the messages
to 2 KF.—Mr. Partridge replying—finally the Hon.
Secretary* transmitting the best compliments
of the C.P.W. Society, which was confirmed by-

hearty applause by all present.
A flashlight photograph was taken by Mr. M. P.

a desire to possess such a souvenir, Mr. M. P. Prout
will obtain copies for them at a low figure. A hearty
vote of appreciation was accorded Mr. M. P. Prout
and Mr. F. H. Austin.

The Hon. Secretary reported receivmg reply Irom
The Wireless Society of London, but was awaiting
further information.

Mr. C. W. Richarilson offered to initiate a dis-

cussion on "' Aerials," etc., at next meeting, which
offer was gladly accepted.

Mr. J. C. Elvy opened a discussion on " Diffi.

culties confronting the amateur who desires to
make his own apparatus, especially crystal sets,"

This resulted in a controversy on crystals versus
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valves. The crystal detector shone out during
tlie discussion as worthy of being placed in the
first row for experimenters in wireless.

The Hon. Secretary invited discussion and advice
on the various apparatus for tuning in, cylindrical

tuning inductance with one, two or three sliding

contacts—the same with loose coupling cylindrical

inductance—variometers. This discussion tended
to lead experimenters to devote their efforts to the
slab, honeycomb type. Mr. J. A. Daniels gave
figures and blackboard designs.

Several letters were written on the spot by the
Secretary for those who are applying for a P.M.G.
experimental licence, as it is becoming generally
known that such certificates facilitate the granting
of licences.

Newbury and District Wireless Club.
Hon. Secretary, Mr. W. L. Taylor, The Lilies,

Arthur Road. Newbury.
The first annual meeting of this club was held

on September 28th, and the following officers were
elected for the ensuing year :—President, Mr. H.
Kent-Norris, A.M.I.M.E ; Vice-President, Capt.
F. 51. .J. White, B.Sc. ; Chairman, Mr. H. Brown ;

Hon. Secretary and Treasurer, Mr. W. L. Taylor
;

Committee, ilessrs. A. Corden. H. W. Porter,
P. H. Sellwood, F. Ford, .J. Brown. J. B. Webb,
and A. M. Povey. The balance sheet showed the
club to be in a very sound financial condition.

This is made possible by the generosity of the
Chairman, Mr. H. Brown, who provides quarters
free of cost to the club. The business of the
meeting was followed by a demonstration of a fine

set loaned by Mr. H. W. Porter.

A general meeting was held on October 5th, and
a demonstration of a home constructed set made
by the Hon. Secretary was given. This proved to

be one of the best demonstrations given at the club.

The transmission of a prominent local amateur
2 GG being clearly heard and enjoyed by all

present.

An interesting programme has been arranged
for the present session. All mterested in wireless

matters in the Newbury district are invited to

commimicate with the Hon. Secretary.

Homsey and District Wireless and Model
Engineering Society.

Hon. Secretary, Jlr. H. Davy, 134, Inderwick
Road, Horn^ey, N.8.
On October 6th the chair was taken by Mr. H.

J. Pugh. A discussion was held on obtaining
better meeting rooms ; as nothing new had been
found, it was decided to carry on at 29, Felix
Avenue, Weston Park. Crouch End.
A three-valve set was then used, and good re-

ception of the concert transmitted by 2LO to

the Wireless Exhibition was enjoyed. Also music
and telephony from several amateur stations was
quite clear, and weather forecasts from GFA
and FL in Morse were taken down by several

members. Membership is steadily increasing, and
a new programme of lectures, etc., has been formed.

For particulars of the Society send stamped
envelope to Hon. Secretary.

Powisland Radio and Scientific Society.
Hon. Secretary, Mr. O. Gilbert Davies, Ty-Coch,

Welshpool.
.•Vt a meeting of a few wireless enthusiasts held on

September 6th, under the chairmanship of Viscount
Cline, the aoove .Society was formed.

ilajor G. R. D. Harrison, Mayor of Welshpool,
was elected President.

The Society already boasts some 30 members, and
is applying for affiliation with the Wireless Society
of London.

It is hoped that the Society will shortly be
installed in its own quarters at the Powisland
Garage, Welshpool.

, The Secretary will be glad to hear from anyone
wishing to join the Society.

The first meeting was held on October 20th,

when \'iscount Cline will lecture on '" The Elemen-
tary Principles of Wireless.""

Wellingborough Wireless Experimental
Society.

Hon. Secretary, Mr. F. E. Ball, \'ictoria, ^VeIling-

borongh.
Arrangements were made by this Society for

local boy scouts to hear the Prince of Wales on
October 7th, at their headquarters, Victoria,

Wellingborough.
Falkirk and District Radio Society.

Hon. Secretary, Mr. M. B. Blackadder," Glen-
morag, Falkirk.

The opening meeting of the winter session

was held on Thm-sday, September 7th. at 23
Vicar Street. Falkirk, with Mr. G. \\"alker. Vice-

President, in the chair. There was a large attend-
ance, and many new members enrolled, making
the membership nearly 60.

At the meeting held on Thursday, September 14th,

a six-valve receiver was installed, and clear signals

were heard by means of the Society's loud speaker.
During the evening a short discourse on the structure

of the atom was given by Mr. WilUngham. which
was highly ajDpreciated.

On September 21st a three-valve receiver and a
crystal receiver made by members, were exhibited
and explained. Excellent results were obtained
on the Society's aerial from the valve receiver.

The crystal set was designed for broadcasting,

so it coxild not be tested. The receivers had been
made by Mr. A. T. Hunter and Mr. R. B. Chalmers
respectively, and both gentlemen were congratulated
on the higii quality of workmanship and efficiency

displayed on their instruments. Intending mem-
bers can have full particulars from the Secretary.

Cambridge and District Wireless Society.
Hon. Secretary, Mr. J. J. Butterfield, 107, King

Street, Cambridge.
An extraordinary general meeting took (jiace

at the new headquarters in the Central Liberal

Club, Downing Street, Cambridge, on October 2nd.

Mr. A. J. Winship, the Chairman, opened the meet-
ing by welcoming the members to the new head-
quarters. He then gave a detailed account of the

activities of the Society since the last meeting,
held in April, and how the Committee had success-

fully raised funds by giving exhibitions at the
Royal Show and also at the Mammoth Show.
Special mention was made regarding two friends

of the Society, who had kindly loaned the necessary
money in order to purchase a transmit ling apparatus
to enable the Committee to carry out their scheme.
It was annomiced to the members that Sir Douglas
Newton, M.P., had kindly consented to become
patron of the Society. Six new members were
elected during the evening. It was proposed that
the meetings be held each alternate Thursday and
Tuesday fortnightly, this proposition being duly
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carried. Mr. C. E. Lawrence wa.s elected Hon.
Treasurer in place of Mr. Banyard, who lias left

Cambridge. -4ll inquiries should be addressed to

the Hon. Secretary, who will be pleased to hear

from any ladies or gentlemen desirous of becomins
members of tlie Society.

Bradford-on-'Avon Radio Society.
Hon. Secretary, Mr. H. Helps. 4, Ivy Terrace,

Bradfordon-.\von.
The members of the above Society have built a

new club-room, which takes the form of a wooden
hut. 20 ft. by 10 ft. At one end is a large table

upon which the receiving apparatus is arranged
and at the side is a bench at which members can
make their own instruments.

It was thought fitting that the opening of the

new headquarters should be marked by some little

ceremony. This took place on Thursday, Sep-
tember 22nd. when the governors of the County
Secondary School were present.

The Chairman. Mr. E. Cooper, apologised for the

absence of their President, Lord Fitzmaurice, and
Vice-President Brig.-Gen. Palmer. C.R.. M.P. He
then called upon Mr. A. H. Baker, A.R.C.Sc, to

declare the headquarters open.

Mr. Baker, who was received with applause,

gave a most interesting and instructive speech.

In conclusion, he said he had the greatest of pleasure

in declaring the building open as the headquarters
of the Bradford-on-Avon Radio Society.

Mr. J. Cooper, A.M.I.R.E., proposed a vote of

thanks to Jlr. Baker, which was carried with loud
applause, and Mr. Baker suitably replied.

The Chairman then called upon Mr. Merritt, of

the Western Counties Electrical and Engineering
Co. (who at considerable inconvenience came from
Yeovil to help the Society that evening), to tell

them a little of the possibilities of radio trans-

mission, and then to entertain the assembly with
a radio concert.

Mr. F. H. Merritt wished the Society every
success. A Burndept Ultra HI receiver was used
with a Brown loud speaker. In view of Bradford's
westerly situation, the reception of the Dutch
concert was a credit to the apparatus.

Mr. L. C. Willcox, of Warmin.ster. who is Hon.
Consulting Engineer to the Society, transmitted

an excellent niiLsical programme from his private

station, which was received with great clarity and
volume.

Hackney and District Radio Society.
Hon. .Secretary, Mr. E. R. Walker, 48, Dagmar

Road. South Hackney. E.8.

A report for the quarter ending September 30th,

1922, has been prepared.
The Society meets every Thursday exening at

7.30 at the Y.M.C.A., Mare Street. Hackney, E.8.

Sir Arthur Lever, Bart., has been electefl a Patron
to the Society, and Mr. L. L. Robinson, an
honorary member.
The Society has applied for afKliation to the

Wireless Society of London, as well as for an ex-

perimental licence. A Technical Sub-Committee
is at present engaged in constructing the Society's

wireless set, which will enable practical demon-
strations to be given.

Since its inception a great deal of keenness and
enthusiasm has been shown, the more expert
members giving all the as.sistance and advice
possible to new comers. There are^ at present

over 70 members, with an average attendance
of 75 per cent. At every meeting there are one or

more ladies present. Members are of all ages,

from 14 to 60.

.As it has been found by experience that the

present basis of sui)Sci-i]itioii is not prticticable

and too high, it has been decided to hold a special

general meeting on Thursday, November 9th,

to discuss various matters connected with sub-

scriptions, entrance fee, two classes of membership
(senior and junior), and altered date of iie.xt annual
meeting, and all members are requested to attend.

A cordial invitation is extended to all persons,

especially ladies, who are interested in the subject,

whether they po.s.sess radio sets or not.

Thames Valley Radio and Physical Association.
Hon. Secretary, Mr. Eric -A. Rogers, 17, Leinster

Avenue, East Sheen, S.W.14.
At a general meeting held at East Sheen on

October 4th, it was decided to alter the name of the

Barnes, Mortlake and Richmond Wireless Society

to the above title, as many members had joined

from the further districts of Teddington, Kew,
Wimbledon, etc.

Mr. C. Appleton-Smith was elected Chairman to

the meeting, and the minutes of the last meeting
were read and confirmed. The rules were duly

presented, discussed and passed.

A letter from Mr. Blake. M.I.E.E., the President,

was read, in which he apologised for his absence

and expressed his desire to meet all members on
November 7th at a special meeting, when he will

give his Presidential address and lecture (with

lantern slides).

It is hoped that everyone in the district interested

in wireless will be present. Hearty welcome will'

be extended to all visitors. Tickets for visitors can
be obtained from the Hon. Secretary. These
tickets are free, but the number is limited.

An entrance fee to the Association was fixed at

5s. by the meeting, and the subscription is 10s. 6d.

per annum.
The next meeting of the Association was

held at the Girl Guides' Hut, Wigan Institute,

Mortlake (close to Mortlake Station, L. & S.W.R.)
on Thursday, October 19th, at 8 p.m., when the

series of lectures for the season commenced.

Burnham, Highbridge and District Wireless
Society.

Hon. Secretary, Mr. L. Lott, 52, High Street,

Burnham-on-Sea.
A meeting was held on October 3rd, in the Adult

Schoolroom, Adam Street, Dr. N. Burns, of the

Lodge, Highbridge, in the chair, to consider the

formation of a local Wireless Societj-. There was
a good number of local amateurs present, and it

was decided unanimously to form such a Society, all

present enrolling as members, and Dr. N. Burns
as Chairman for the year. A Committee was
appointed. It was decided to hold meetings

every fortnight, and a buzzer class each week.

Annual sub.scriptioiis tlecideil upon were 5s. ;

-Associates. 2s. 6d. It is hoped from the enthusiasm
shown at the meeting to further extend the member-
ship, and anyone in the district can obtain full

information of the Hon. Secretary.

Papers and discussions will be arranged for,

also a question box, and other means of helping

members new to wireless. Twenty-one members
enrolled.
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Questions and Answers
XOTE.—This section uj the mngriziiic is placed at the cliaposal of nil renders who wish to receive advice

aiul information on matters pertaining to both the technical and non-technical sides of wireless work. Readers

should comply with the following rules :—(1) Each question should be numbered and written on a separate sheet

on one side of the paper, and addressed ''Questions and Answers," Editor, The Wireless World and Radio
Review, 12, 13, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before .fending in

their (juestions reader.^' are adoised to search recent numbers to see whether the same queries have not been dealt

with before. (3) Each communication .sent in to be accompanied by the " Questions and Answers " coupon

to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The

name and addre.'is of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this .should be in block capitals. Queries will be atiswerid under the initials

and town of the correspondent, or, if .so desired, under a " nom de plume." (5) In view of the fact that a large

proportion of the circuits and apparatus described in the.se atjsivers are coverjid by patents, readers are advised

before making use of them, to satisfy themselves that they would not be infringing patents. (6) Where a reply

through the post is required every question sent in must be accompanied by a postal order for the amount of

Is., or 3.5. ()(/. for a iiHi.rimum of four questiojts. (7) Four questions is the maximum which may be sent in at

one time.

In view of the serious interference which an
oscillating receiver can cause to other receivers in

its neighbourhood, it is understood tliat for broad-

cast wavelengths, certainly, and possibly for all

wavelengths, the Postmaster-General will in future

allow no type of circuit which is capable of oscillating

and .so energising the aerial, either directly or thrcntgh

any circuit coupled to it.

The necessary consequence of this restriction is

that if reaction of the type commonly used in the

past is .still employed, it must be in such a way that

the oscillation point cannot be reached over the

tvavelength range of the receiver, however tightly the

reaction coil is coupled, and with whatever values

of filament voltage or plate voltage the set is worked.

In order to comply with this requirement, it is

essential that the reaction coil should be sufficiently

loosely coupled to the aerial inductances as not to

set up oscillations, or alternatively the reaction might

be arranged between the grid and plate circuits of a
high frequency amplifier as shown on p. 715 of the

issue of September 2nd.

We strongly urge readers who are making or using

sets of the usual reacting type to either reduce

the amotmt of reaction which they can employ to

stick an extent that they are perfectly satisfied that the

set can never oscillate, or to cut out their reaction

entirely.

"C.H.B." (Fleetwood).— (1) A satisfactory

form of three-valve unit receiver is shown in

Fig. 6, page 809, September 16th issue, in which
however, you .should note tliat reaction back to

the aerial tuning circuits is no longer permitted.

The leaction coil should be coujiled back to the

H.F. transformer shown on the lir.st panel. (2)

The addition of two extra valves is advised.

If only one is used it .should be preferably employed
as H.F. (3) There is no difference between an L.F.
and an audio-frequency transformer.
" W.S." (Newcastle).—The sketcli submitted

is all right except that (1) There is no complete
path for the H.T. Negative of the H.T. battery
should be joined to tlie negative of the L.T. battery.

(2) Telephones should be on the positive side of

the H.T. battery. (3) The grid connection of the
second valve should go to the negative of the L.T.

instead of to the positive. (4) Tlie only form of

reaction used must be to the intervalve transformer,

which brings radiation to witliin safe limits.

'
' STUCKPHAST '

' (Swansea) submits a list

of contponcnts in his possession, and asks for a

diagram with a switch to cut out the first valve.

See Fig. 1. If you propose not to use a tele-

phone transformer, high resistance telephones must
be used. The tran.sformer is connected as follows :

—

O.P. to plates: I.P. to H.T.+ ; O.S. to L.T.- ;

I.S. to grid.

Fig. 1.

" A.F.T." (Burton-on-Trent) asks re Fig. 2,

page 507, .luly 22nd issue, which are the battery

terminals, and (2) Who manufactures " Q.X."
valves, and from whom they may be obtained.

( 1 ) The terminal at the extreme right-hand
upper corner of the panel is the H.T. negative.
The next terminal on the top is the H.T. positive.
The terminal immediately below is the L.T, nega-
tive, and the terminal below this the L.T. positi-"e.

(2)The" Q.X " valve is made by theM.O.ValveC.
Ltd., and can be obtained from most dealers.'

"W.B.D." (Dollar).—We regret we hav+ no
particulars of the set to which you refer, but'_,ou
will find a good deal of useful information on
transmission in the is.sucs of this journal for May
28th and .Tune 11th. 1921.
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" H.C." (Wigan).—(1) The sketch enclosed

with your li-ttei- slituvs the reaction coil cou|jlefl

witli the aerial coil. We do not recommend this.

We suggest ytm use a secondary circuit, and coujilc

he reaction coil with the secondary inductance coil

Fig. 2. The sketch does not show the L.T. battery

connected to the H.T., but thi.s of course is a

slip. (2) We caiuiot calculate the value of yoin-

glass plate condenser, because you have not given

us the dimensions of the tinplate conductors.

The calculation is quite simple, and is fully explained

in C'oursey's book "' The Radio Experimenter's
Handbook." (3) No exact dimensions and turns

can be given for tlie construction of honeycomb
coils to time to definite wavelengths, because tlie

inductance of the coils depends greatly upon the

method of winding, tightness of winding, etc.

We suggest using 30 pegs on each side of the former.
About six coils will be required to cover tlie wave-
length range you require. Wind one layer of

No. 22 for the smallest coil, and twelve layers of

No. 26 for the largest. (4) \\'e see no reason
why you shoiUd not receive telephony with the set.

former you have purchased should work well if

connected in the above circuit.

"J.C." (Streatham) wi.ylies (1) Tu irind a

roil irilJi tap pi nils fur course and fine tuning, to tune

from I'M to 'MU metres, and asks three other queatioiis.

( 1 ) Assuming you have a normal aerial, wind the
3" diameter tube with No, 20 D.C.C. wire. For

fine tuning take tappings at the following turns :

—

1. 2, 3, 4, 5, (), 7 and H. For coarse tuning take

tappings at SI, 18, 27, 36, 45, ()3 and 72 turns.

The tube will be 4" long. (2) Yes, you will have

to submit the propo.sed arrangement to the Post

Office. (3) This arrangement has frequently been

used, and is similar to many sets on the market,

(4) We suggest you see the articles on ""Experimen-

tal Station Design," appearing in alternate issues.

"TUNER" (Ilford).--(l) On the primary

coil make eiyht or nine tappings, and in the second-

arv, four or five. (2) Allow about 4" of movement.
(3) You will ])robably require at least foiu- valves.

(4) This is due to the spacing of the components
in youi- set. Reduce the number of turns in the

reaction coil bv one-third.

Fig. 2.

"M.J,D." (Brussels) asks (I) For criticism

of hix set. (2) Fur .luggestions to improve the set.

(3) // ' Deirar " type switches are better than battery

type. (4) If it is advisable to build the tuner as a
separate unit.

(1) and (2) We think your first arrangement is

better than the second. We suggest you make
use of a closed circuit, ami couple the reaction

coil to the closed cii'cuit inductance. (3) There
is not much to choose between the types of switch
you mention, but considerations of space will

no doubt determine which is more suitable in yoin-

case. (4) Generally it is better to make the timer
"• separate unit.

**W,J.S,'* (E.5) wishes to add three valves to

is single valve panel, and ashs other questions.

'Ve suggest you abandon the single valve

, il and construct a four-\alve set on the lines

of Fig. 4, page 840, but using an aerial and closed
circuit. Yoiu' set would almost certainly
not be licensed by the Post Office. The trans-

" J.H,L." (E,14) asks (1) How to make a simple
but efftcient tuner suitable for single valve set. (2)

The best method of mounting basket coils. (3) Will

f/ \-voU accumulator .suffice for the L.T. battery.

(1) and (2) We presimie you wish the tmier for

use over the broadcast wavelengths, and suggest

you see the articles '" A Broadcast Receiver,"
which appeared in the issues of August 26th and
September 2nd. (3) A 4-volt battery will do,

but a 6-volt battery would be better.

"E,R,L." (Seven Kings).—W'e suggest you
abandon the construction of the receiver, and
build a set of more usual design.

"G.H.S." (Derby) (1) wishes to build a three-

valve receiver with switches to cut out the H.F. valve,

or note magnifier. (2) What coils, icound on a
" Lokap " winder, are required for certain stations.

(1) Page diagram in this issue. (2) W'e suggest

you use basket coils for short wavelengths. See the

issue of .Time U)th. For the longer wavelengths
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wind coils using the narrow cam. The wire en-
closed is No. 26 D.S.C., and is suitable.

" F.B." (Garches) /ms a single valve panel, and
wishes to know the dimensions of the coiU and size

of wire to use for a wavelength range of 180 to 400
metres.

Coil A, 5 ems. of winding, using No. 22 S.C.C.
(= 0-7112 mm .) with six tappings. Coil B, 5 cms.
of winding, using No. 26 S.C.C. (0-4572 mm.),
with four or five tappings. Coil C, 3 ems. of wind-
ing, using No. 28 (0-3759 mm.)
"J.W.D." (Finsbury Park).—We suggest

that you construct the Broadcast Receiver described
in our issues of August 26th and September 2nd.
Very complete instructions are given for making
this set, and the results justify whatever pains
are taken to make it. Plug-in coils are used,
therefore you wiU be able to cover whatever wave-
length range you may desire. Should you ex-
perience any trouble while making the set, we shall
be very pleased to answer any enquiries you may
address to us. See circuit Fig. 3 for experimental
reception on wavelengths not used for broadcasting.

"W.N." (N.W.I.).—The answer to your
first question depends entirely upon the licence
you hold. If you hold an '• Experimenter's "

licence, we miderstand you may couple the reaction
coil to the aerial or closed circvut coil. On the
other hand, if you hold a " Broadcast "' hcence,
the reaction coil must be so coupled that the aerial
camiot ever be set oscillating. This is practically
assured when the reaction coil is coupled to the H.F.
transformer. The holder of an " Experimenter's "

licence is considered competent to control reaction,
while the holder of a " Broadcast " licence is re-
stricted in the use of reaction. (2) We suggest
you use a clo.sed circuit, and ai-range a switch in
the aerial circuit for connecting die A.T.C. in series
or parallel with the A.T.I. The reaction arrange-
ment to which you refer is a very satisfactory
arrangement, and we suggest you adopt it. You
might also see the arrangements shown on page
792, Se])tember 16th and page 865, September 30thi
1922. (3) On higher wa\'elengths it is simply
necessary to add inductance in series with the
coupling coil. The inductance can be added

Fig. 3.

"JUMPER " (Woking) asks (1) For a criti-

cism of his set. (2) If he can use 7/22 copper cable

for his earth lead. (3) If a glass tube will do for a
lead-in insulator. (4) Windings for basket coils

to tune in 2 MT and FL.
( 1 ) We do not care for your circuit. A parallel

A.T.C. on short wavelengths is useless. See Fig. 3.

(2) Bare 7/22 cable will suffice, but we prefer to run
insulated cable to the earth connection. (3) Yes,
if it is of stout construction. (4) See the issue of

Jvme 10th, page 326. For FL nse honeycomb
coils.
" J.E.T." (South Africa) asks (1) For dimen-

sions of an air choke of millihenry inductarwe. (2)
For dimensions of an L.F. choke with an inductance

of 1 henry.

(1) Wind No. 30 S.S.C. wire on a former 3" in

diameter, for a distance of 3|". (2) We cannot
give you the exact dimensions, but if you have an
intervalve tansformer and re-wind it with No. 34
S.S.C, you will have an inductance of about
1 henry ; alternatively you could make up a coil

consisting of a bundle of iron wires. Make the
coil J" in diameter and 3" long, and wind No. 34
S.S.C. wire vmtil the overall diameter is 2", then
bend over the ends of the wire to form a closed

coil.

"B.F.W." (S.E.4).—Wind a tube of 3"

diameter with No. 22 D.C.C., and take tappings
ofi the 25th, 54th and 80th turn.

exactly as shown on page 867, September 30th
issue. In the cUagram are two terminals marked
" X.' The strap is removed and the coil is in-

serted. The reaction coil and A.T.I, can be
constructed on the lines of a loose coupler. The
values are :—A.T.C, maximum value 0-001 mfd. ;

.A.node condenser, maximiun value 0-0002 mfd. ;

grid condenser, average value 0-0003 mfd. : fixed

condenser of 0-001 mfd. : H.T. battery condenser
can be anything from 0-()05 up to 0-5.

"A.M.R." (Marlborough).— (1) There is no
simple accm-ate formula, but you might use an
intervalve transformer with the windings correctly

joined in series. (2) Yes. (3) We cannot say.

Probably he will. (4) Wind the frame with 15
turns of No. 18 S.W.G. spaced \" apart, and take
tappings to a switch.
" M.S." (N.W.8).— (1) The circuit referred to

is very satisfactory. (2) See the articles on "Ex-
perimental Station Design," appearing in alternate

issues. (3) A note magnifier is easily added. See
several recent circuits. (4) Quite.
" A.S." (E.17).— (1) We cannot say from your

description what the trouble is, but you might
increase the filament battery to 6 volts, and the
H.T. battery to 50 volts. (2) Make a telephone
transformer to use with your telephones.

"A.E.C." (Wood Green).—It is unfortunate
that you have not sent us particulars of your tele-

phone plugs and jacks. There are so many types,
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and ordinary jacks are quite unsuitable for H.F.
work, so that we think you would get better results

by using switches or the specially constructetl jacks
frequently advertised in this journal. We also

suggest that you make use of the tuned anode

turns with a mean diameter of 4". For the smaller

coils use No. 22 D.C.C. nad for the larger No. 26

D.C.C.
" J.D." (Cambridge). Diagrams are given

in Figs. 4 & 5 iimkiui; use of one H.F. valve.

Fir), i.

arrangement for H.F. amplification, as the results

are much better than those obtaine(j,from change-
able plug-in type H.F. transformers. For the
short wavelengths we suggest you employ single

layer coils. The A.T.I, may consist of a coil
3" diameter by 4" long of No. 22 D.C.C. with six

tappings. The C.C.I, may consist of a coil 2^"
diameter by 4" long of No. 26 D.C.C. with six

tappings. We cannot tell you the number of turns

one detector valve and one L.F. valve, but using
no reaction directly to the aerial circuit. We recom-
mend you using a tuned anode arrangement instead
of a H.F. transformer, and then coupling the reaction
coil to the anode coil as shown on page 807,
September 30th, 1922. This circuit works extremely
well, and with the reaction coil coupled to the anode
coil, will not radiate to cause interference.

" C.S." (Swanage).—The value of the con-

Fig. 6.

of wire in a lattice coil which has a specified in-

ductance value. The inductance varies so greatly
upon the method of winding that we suggest you
wind, say, six coils, the smallest having 30 turns
with a mean diameter of 2", and the largest 600

denser which shimts the H.T. battery is not critical,

and may be anything from 0-01 mfds. up to 0-5

mfds. A usual valve is 0-05 rafds., and this is

quite satisfactory.

"J.T.B.W." (Rainhill).— {1) From your cover-
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ng letter we notu that this circuit is intended to

be a super-regenerative one. It is a very eccentric

type ; the only thing tliat we can be sure about
is that it will not act in this way. We should
strongly advise any beginner to get some experience

with a normal type of set before attempting any
adjustment of the Armstrong super-regenerative.

(2) Neglecting for a moment the fact that the
grid circuit of your first valve has no particular

wavelength whatever, from the information supplied

we think your wave range would probably be from
150/250 metres. (3) We should not care to hazard
a guess. (4) If more than one wire is used for an
aerial, the length from the lead-in to the open end
may still remain 100 ft. for each wire. (See con-
structional details of super-regenerative receiver

commencing on page 71, October 21st, 1922.

"E.E.C." (Strabane) asks (1) The capacity

of a condenser suitable for smoothing out differences

of potential in rectified alternating current. (2)
The number of plates of glass dielectric, 1/16" thick

X 31" X 2 J", required to make this condenser. (3) and
(4) Particulars of windings for transformer.

( 1 ) This will depend very largely on various
conditions about which you say nothing, such as
the purpose for which the rectified current is to be
used, i.e., for transmission or reception—voltage,

about 1 mfd. (2) For this purpose, with the plate

you suggest, you would require about 20,000
plates, which, of course, is quite impracticable.

You should either use much larger glass plates

—

and even this will be impracticable—or paraffin

paper or inica, according to the potential required.

(3) and (4) You do not give enough data to enable
us to say. as you furnish no information with regard
to the frequency or output required. We should
suggest that a closed core of one square inch
section, with 200 turns of No. 18 wire. This will

probably be on the safe side for normal frequencies

"A.N.T." (Sparkbrook) asks (1) What to

do with his set, which is two-valve, with one stage of
L.F., if reaction back on to the tuning circuits is

not permitted. (2) How to substitute a potentiometer

for his grid condenser and leak. (3) If this will

improve reception

.

(1) You would improve results if you use your
A.T.I, in series instead of in parallel with the A.T.C.
for short wavelengths. If reaction is done withoiit

altogether, we should advise you to make your
valve combination one H.F. amplifier and one
detector. Moreover, this would give you a chance
of incorporating reaction from the anode of the
second valve to the inter-valve transformer, re-

action of this type being quite useful. We fail to

see how you can get satisfactory results with two
" Ora " valves in series on 4 volts, as youi' diagiani
shows. (2) The two ends of a potentiometer
wound with a resistance of about 200 ohms, should
be connected direct across the 4.volt battery,

and the slider connected to the lower end of the
A.T.I.. the connection from the battery negative
to earth being, of course, omitted. (3) The im-
provements, if any, obtained in this way would be
very small.

"H.T.P." (Lewisham).—Circuit is quite

satisfactory, except for the fact that the aerial

condenser is shown in parallel with the A.T.I.

The form of reaction show a is no longer permitted,
and you should couple your reaction coil back to
the anode coil of the first valve.

" R.O.S." (London) asks questions with regard
to engraving his panel.

No ordinary workshop tools are of any use
for engraving. Dies for stamping letters on metal
are of practically no use as the result is too irregular
and imtidy to be worth while. Engraving can be
done either by hand, which is a skilled craft
which we do not advise you to try, or by means of
an engraving machine, which is an expensive
machine tool. You will be well advised to take
your panel to a professional engraver. The cost
of his services will be probably considerably less

than the damage to the panel which you would do
by trying it yourself.

"ALPHA" (Westcliffe-on-Sea) asks (1)
whether an arrangement of an intervalve transformer
sketched is better than using it as a note magnifier.

(2) How to add a third valve to his set. (3) How to

determine whether he is adding the best value of
H.T. to his plate. (4) For data for a transformer
for 300-1,500 metres.

(1) As shown the transfonner is being added as a
note magnifier. We canuot say whether it will be
suitable for this. It will not if it is wound
as a telephone transformer. (2) Of many possible
methods, that of Fig. 2, page 772, September 9th,

is very good. (3) This can best be done by trying
various voltages and seeing which gives the best
results ; but in general the H.T. voltage is fixed
almost arbitrarily, and the grid voltage adjusted
to give the best results with this arbitrary value.

(4) Try winding sections of about 25 turns each in

heaps on a former 1^" in diameter. Connect
these up alternately in the two windings and arrange
taps to each section. You will probably want
about 200 tm'ns for each winding in all.

"MICRO-AMP" (Stanbridge) asks (1)
Whether there is a risk of burning out 8,000 ohms
telephones on Leafield at about 30 miles, ttsing either

one or two ^^ Ora" valves. [2) What is the maximum
current which can be got from such valves with 30 volts

on the plate.

( 1 ) No ; the current tlu-ough tlie telephones
is det«rmined by the saturation current of the valve,

and not by the strength of the transmitting station.

You could not get more than this even if you were
only a mile or two away, instead of 30. (2) The
maximum current through a receiving valve of this

type is in general about 20 milliamps, but this is

only obtained under special conditions, very different

from those met with in an ordinary receiving
circuit. In your case you are never likely to get
more than 5 milliamps.

"NEMO " (West Kirby).— (1) The gauges of
the wires are 22 and 32. (2) This depends on the
sizes of the coils and the wa%'elengths required.
Generally speaking No. 28 is all right for a closed
circuit, and somewhat finer—say No. 34—for a
reaction coil. (3) (c) is best, if you mean by the
use of a separate heterodyne, {a) and (6) both
lead to serious re-radiation, and are prohibited
over the broadcasting band of wa\elength. (6)

gives better tuning than {a), which is thoroughly
bad, and has nothing to recommend it but its

cheapness.
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" T.P." (Fulham).—Youi' diagram is not

correct, and we suggest yon make use of a simple

telephony transmitting circuit before experimenting
with a combination of 4 valves. If you have not

had a good deal of experience with transmitters,

you would find it very difficult indeed to secure

satisfactory results with a circuit connected up
on the principle of your sketch. A simple circuit

is shown in Fig. 6. We recommend you to read

"The Wireless Telephone: What "it is," by
Coursev.

Fig, 6. Imu! Power Transmitting Circuit. A lead

imisl be takeyi from LT— lo Earth.

'
' DRAKE '

' (Bowdon) asks ( 1 ) Whether a
certain circuit is satisfactory. (2) //, when using a
grid condenser, the oscillations actually pass throiigh

the dielectric of the condenser so as to affect the

potential of the grid. (3) For an opinion on
certain methods of connecting up his aerial circuit.

(4) For an explanation of Fig. 3, page 679, of
the issue nearest August 2Sth.

( 1 ) Yes, except that only one blocking condenser
is necessary in the anode circuit, namely, that
across transformer primary and H.T. battery.

You will not obtain permission to use reaction of

the type suggested. For short wavelengths the
A.T.I, should be used in series with the A.T.C.
(2) The instantaneous accumulation of a charge
on one side of the plates, induces an imposing charge
on the other side, thus affecting the potential of the
grid. (3) Immaterial which metliod is employed.
(4) The switch described is not a '' plug-in

"

switch at all—it is a two-position throw-over
switch. In one position the curved tongues make
contact at A and C as shown in the diagram, all

three valves then being in circuit. In the other
position the left-hand tongue makes contact with
B, which is not connected in circuit, and the right
hand tongue makes contact with D. This means
that the last note magnifying valve is cut out.

"TUNER" (Harlesden) asks (1) For a
former to tune from 200/4,000 metres. (2) The
capacity of a condenser. (3) ^4/ what point in an
A.T.I, to revolve a reaction coil. (4) Data for
reaction coil.

(1) Your former 8i" X 6^" will do if wound with
about No. 26 wire. (2) Capacity will be about
0004 mfds. (3) and (4) Reaction of this type is

no longer allowed owing to the fact that it is

liable to give serious radiation from the aerial.

"SCAMP" (Finchley) asks (1) Whether a
galvanised iron tank. 18" :: lS"x 30", buried in wet
clay, will make a good earth. (2) Whether a parallel
aerial 50 ft. away will have any effect on his. (3)
// a Broun microphone amplifier will make com-
fortably loud signals in a telephone sufficient for a
loud speaker. (4) Explanation of a freak tuning
effect.

(1) This should be very good indeed. (2) You
are unlikely to be able to detect any difference
from the presence of this aerial. (3) Hardly ; in
order to get sufficient strength for really satisfactory
loud speech the signals before passing through the
microphone amplifier would have to be rather
uncomfortably strong. (4) As you say nothing
about the nature of your set, it is rather difficult

for us to explain this, but the effect is probably
due to capacity reaction introduced via the head
telephones and your body.

" L.R.T." (Merthyr Tydfil).— (1) The circuit
submitted is quite correct, except that a ratio
of 1/5 is rather large for an intervalve transformer.
You will probably find that about 1/3 is about
as large as you can efficiently employ. Also your
anode resistance should preferably be considerably
higher than 10,000 ohms. Also reaction of the type
shown leads to pernicious re-radiation, and will
be a continual source of annoyance to your neigh-
bours. (2) You should certainly hear FL, 2MT
should be possible, but we very much doubt whether
you will get PCGG satisfactorily.

"H.H." (Blackheath).—We regret that we
do not possess enough information to allow us
to predict windings for a tran.sformer of arbitrary
form for special wavelengths as requested. The
only satisfactory way of dealing with a problem
like this is to make up specimens with different
amounts of wire, testing for the points of best
amplification, and adjusting accordingly.

"H.J.T." (Cornwall).— (1) We suggest you
use the "light red " (No. 38 S.S.C.) wire for the
plug in transformer, and wind the former full

If the two windings are wound on in the same
direction, the outside primary wire is connected
with the plate, and the inside secondary wire is

joined to the grid. We cannot give you the exact
number of turns, and you will have to find by ex-
periment the most suitable value. We recommend
the adoption of resistance-capacity H.F. amplifi-
cation for wavelengths exceeding 1,800 metres.

(2) We consider No. 30 wire is unstiitable for
winding your variometer. We suggest you use
No. 22 S.W.G. The variometer is too small to
cover the wave range you mention, and the design
is such that the winding will possess considerable
self-capacity. It would be better if you con-
structed special short wave coils for the broadcast
wavelengths. Use the 0001 mfd. condenser in
series with the aerial. Wind a coil 3" diameter
with No. 20, and take tappings at 9, 18, 27, 36,

45, 54, 63, 72, and 81 turns. To tune up to 2,600
metres, add a loading coil in series with the above coil

and connect the tuning condenser in parallel.

The loading coil may be 5" X 5" of No. 24, with
three or four tappings. (3) A full description
of an Armstrong Super-Regenerative Receiver
appeared in 21st October and also many back
issues.
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"D.G.M." (Norwich) asks questions about the

Broadcast Receiver described in the issues of Aiiguat

2&h ami September 2>id.

We suggest you use the fixed coil as the aerial

inductance and the movable as the closed circuit,

and do not \ise a reaction coil, as one is not necessary
with this set. See Fig. 7. Tlie niaximiun value
of the A.T.C. may be 00015 rafds. We think the

circuit will be approved by the Post Office. See
the notice at the head of these columns. We
cannot undertake to advise you about patents.

MAX 0-0015^F

7- MOUABLE COIL

<
in

'

oo
9o

Fig. 7.

" B.0-" (Guernsey).—We suggest you employ
plug-in H.F. iraisformers up to 2,000 metres,

and above this wavelength use resistance capacity.

You may, of course, use one former with a number
of slots, and take tappings from the primary
winding as you suggest. The windings will have
to be determined experimentally, but there is a

lot of useful information in the articles to which
you refer. (2) The ends of the L.F. transformer

should be connected as follows :—O.P. to plate ;

I.P. to +H.T. ; O.S. to -L.T. ; I.S. to grid.

The sample of wire has not come to hand, and we
suggest you make the intervalve transformer

described in the issue of August 19th, 1922. You
can try earthing the cores of the L.F. transformers,

and notice whether any improvement results.

The cores are sometimes connected to the +H.T.
(3) The range of the set will be greatly increased,

and you should receive the Dutch concert with

comfort. We cannot say why you do not get

better results from the Brown amplifier, as you do
not give sufficient particulars. However, as you
say, the amplifier may require adjusting.

"VACUUM" (Calcutta) asks (1) Which

of various possible arrangements will be best for

aerial. (2) // it crosses the telephone wires, how
high above the wires it should be at the point of crossing.

(3) // the sanction of the G.P.O. would have to be

obtained for taking cm aerial across telephone wires.

( 1 ) The aerial crossing telephone wires would be

somewhat the better, but the difference in efficiency

is not sufficient to make it essential that you should
do this. (2) The wires should not cross within

5 ft. of the telephone wires. (3) We do not know
whether you are legally bound to obtain the Post

Office sanction to cross their wires on your own
ground, but we should advise you to refer to

them before doing so.

"M.E.S." (Yorks).—The values of the con-
densers are :—A.T.C, maximum 0001 mfd. ;

C.C.C., maximmn 00005 mfd. ; H.F. transformer
tuning condenser, maximum 00002 mfd. ; Grid
condenser, fixed 00003 mfd. ; By-pass condenser,

fixed O'OOl mfd. ; Telephone blocking condenser,

fixed 0002 mfd. ; H.T. By-pass condenser, fixed

from 0-001 mfd. to 0-5 mfd. Usual valve 0-05 mfd.
We suggest you wind the A.T.I, on a former
3" diameter 4" long, full of No. 22 D.C.C., taking
off tappings. The secondary may consist of a
coil 2J" diameter, 4" long, full of No. 20 D.C.C.
with 5 tappings. The H.F. transformer may
consist of a tube of ebonite \\" diameter upon
which is wound 450 turns of No. 38 S.S.C.

for the primary, and the same number of turns

for the secondary. The reaction may consist of

100 turns of No. 38 S.S.C. We suggest you
see the articles on " Experimental Station Design,**

which appeared in the issues of September 2nd and
16th. The batteries and the diagram to which
you refer are joined up correctly. Before con-

structing the set, we suggest you read the articles

on " Experimental Station Design," which appear
in alternate issues.
" A.E.B." (Catford).— (1) The A.T.I, maybe

of the single layer type, and we suggest you wind
a former li" diameter and 8" long full of No. 24
D.C.C, taking fifteen tappings. Alternatively

you could find a number of basket coils and connect
them in series. The reaction coil may be a coil

4" diameter and 8" long of No. 28 D.C.C. with
eight tappings. (2) The variable condensers should
have a maximum capacity of 0001 mfds. Using
plates and spacing washers of the size submitted,
you will require 28 fixed and 27 moving. (3)

The grid condenser of 0-0008 mfds. should consist

of three plates, with an overlap of l"x \\"- No. 2

condenser, 0-004 mfd.. should consist of nine plates

with an overlap of \"x\\". No. 3 condenser,
0-002 mfds. should consist of five plates with an
overlap of l"xlj". (4) We think you -will be
unable to make resistances of 50,000 ohms, and 5

megohms, which would remain constant in value.

As they can be purchased for quite a small sum,
we suggest you abandon the idea of constructing
them. The grid condenser to which you refer

should be 0-0008 mfds.
"C.S.A." (Aberystwyth).— (1) Circuit is

quite satisfactory for a simple set. If, however,
the crystal is carborundum, a potentiometer will

considerably improve results. (2) The maximum
wavelength of the coil suggested will be about
1,200 metres. (3) A slider is not necessary if your
aerial tuning condenser is continuously variable.

Always use as much A.T.I, and as little A.T.C.
as possible at each wavelength.

SHARE MARKET REPORT.
Prices as we go to press on October 20th are :

—

Marconi Ordinary .

.

. . £2 8

,, Preference .. .. 2 3 IJ

„ Inter. Marine.. .. 17 6

„ Canadian . . .

.

10 8

Radio Corporation of Ajnerica :

—

Ordinary

Preference

1

14

u
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An Experimental Radio Transmitting Set.
By E. M. Deloraine, Ing. E.P.C.I.

General.

MOST amateur transmitting stations in having approximately the same characteristics,

this country probably use the " choke one tube being the oscillator and the other the

control " or " constant current " modulator. The plates of both tubes are fed

system of modulation. through a low frequency choke coil. The high

Fig. 1. General view of the Transtnitter.

This system comprises essentially two inductance of this coil opposes rapid variation

vacuum tubes (or two groups of vacuum tubes) of current, and so ensures that the supphed
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current remains approximately constant. Be-

tween the plates of the oscillator and modulator

is'a high frequency choke coil which prevents

the plate potential of the modulator from

varying at radio frequency (Fig. 2).

If the grid potential of the modulator is

constant the oscillator will supply a wave of

high frequency current of constant amplitude,

but if currents at speech frequency are im-

pressed on the grid of the modulator, the plate

current of the modulator will vary accordingly

and produce slight variations of current through

the low frequency choke coil. The inductance

of the coil being large, the voltage across it

varies to a considerable extent. For instance,

suppose there is a 20 per cent, variation of

current at a frequency of 1,000 cycles per

second. If the inductance of the choke is 4
henrys, and the current 20 miUiamperes, the

variation of voltage^will be :

—

2w X l,flOO X 4 X 0-2 X 002 = 100 volts

Fig. 2. Simplified circuit diagram.

If the plate supply is 300 volts, the plate

potential of the oscillator tube will vary between
20C and 400 volts, in accordance with the

impressed speech frequency, thus producing
corresponding variations in the amphtude of
the high frequency wave.

This system of modulation has a high
efficiency (between 45 and 65 per cent.), and
is perhaps one of the most satisfactory as

far as quality and clearness of speech or

music are concerned. (See Appendix I.)

Modulation by Grid Control.
It is interesting, notwithstanding the points

in favour of the system of choke control, to

pursue experiments with other systems of
modulation. These are numerous, many of
them involving in principle low efficiencies.

The author has recently been experimenting

with a system of grid control. It seems quite

clear that a carefully adjusted transmitting set

making use of " grid modulation " is able to

deliver speech or music of the same grade as

a set using " constant current " modulation,
although the control of the former system
probably requires more attention and skill

than the latter.

Grid Control of the Oscillator.
It is practically impossible to obtain good

modulation, with normal efficiency, using a

system of direct control of the grid potential of
the oscillator . If the variation of grid potential

is small and the carrier wave incompletely

modulated, no trouble is experienced. Speech
is inteUigible, if not good, but when the

modulating signal is strong, oscillation suddenly
ceases and then starts again (Fig. 3). Speech
becomes imintelligible and music is of a very
poor quality.

PLATE CURRENT

PARABOLIC
CHAPACTERISTIC

CURVE

Fig. 4.



notbubxr 4, 1922 the wireless world and radio review

Grid Control of the Amplifier.

The idea which namrally occurs is to make
use of a separate and independent oscillator

and modulator, both acting on the grid circuit

of an amplifier rube. This was used as far

back as 191 5, when speech was transmitted

from Arlington to Paris, San Francisco and
Honolulu. In this case, however, the ampli-

tude of the high frequency oscillations on the

grid was small compared with the amplitude

of the signal at speech frequency ; the modula-
tion resulting from the paraboUc shape of the

grid potential space-current characteristic.

When the operating point on the amphfier tube

characteristic is moving up and down, the

amplitude of the variation of space current is

increasing or decreasing according to the slope

of the characteristic at the operating point,

thus producing in the output circuit, a current

at radio frequency modulated according to the

low frequency signal (Fig. 4).

The efficiency is determined by the amplifier

and remains between 22 and 37 per cent. (See

Appendix II.)

Modulation System in Use.

Instead of making use of the fact that a part

of the grid-potential plate-current characteristic

is a parabola, let us assume now that there is a

region large enough to use which is practically

straight.

\X'e can make use of a much larger oscillatory

high frequency voltage, its amplitude being

now equal to or greater than the amplitude of
the signals at audio frequency. The com-
bination of the modulator and oscillator current

(I and II, Fig. 5) will result in a curve as

represented (on III).

The resulting wave of current is impressed
on the grid of the amplifier, taldng care that the

grid has such a steady negative potential that

the operating point is at the beginning of the

characteristic (A, Fig. 6), so that when no
oscillations are impressed on the grid, the plate

current will be practically zero. The amplitude
of the high frequency wave must be of such a

value that when the radio positive potential is

at its peak value, tlie negative potential of the

grid is halved (as shown on B). Now the
signal at voice frequency must have a maximum
amphtude equal to A B if complete modulation
is desired, thus moving the peaks of high
frequency from A to C. Consequently the
output of the plate circuit and antenna current
are as represented on IV and V, Fig. 5.

The quality depends to a large extent on the t,U

different adjustments and also upon the shape Fig. G.
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OSCILLATOR
CURRENT

ANTENNA
CURRENT

of the characteristics. This system is dis-

tortionless only to the extent that the character-

istic can be assimied to be a straight line, or

if some steps are taken to compensate the

action of a curved characteristic.

The efficiency of this system of modulation

can be raised to that of any other system (See

Appendix III.)

Principle of the Circuit.

The circuit used for impressing both high

frequency and signalling currents on the

amphfier is, as a rule, as shown on Fig. 7, I.

We can call this : magnetic coupling between

oscillator, modulator and amplifier. The author

tried a system somewhat different, which might

be called a double resistance capacity couphng.

Fig. 7 (11-)

PLATt CURRENT
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In principle we can divide this circuit into

four parts

:

Oscillator.

Modulator.
Amplifier.

Antenna circuit.

1

.

Oscillator. The High frequency oscillator

may be of any type. It is connected in series

with a condenser C of very small capacity and

a resistance R. The condenser offers an easy

path to the high frequency currents which are

flowing through the circuit O.C.a.b., thus

varying the potential across R, as shown already

in /, Fig. 5. These currents cannot pass

through the circuit a.L.M.b. on account of the

high impedance offered to radio frequency

currents by the inductance L.

2. Modulator. The modulating circuit com-
prises a microphone transmitter which acts as

a rule through an amplifier. Currents at voice

efficiency of the coupling can be kept nearly

constant for all frequencies above a certain

minimum value.

Description of the Circuit.

The circuit used is solely of the experimental

type and is subjected to frequent modifications.

It is shown in Fig. 6. In the photograph.

Fig. I, the part of the set near the camera is

mainly for control of filament and plate circuits

and of the motor generator set. Next is the

oscillator, then the amplifier. Further on can

be seen the modulator, the output high fre-

quency circuits, and finally, a one-stage low
frequency amplifier with meters and control.

Vacuum Tubes.

The tubes used have been of various types but
particularly the 20 and 30-0 Mullard tubes,

and Western Electric tubes.

The Mullard type are well known ; they

Fig. 7. Conpli

frequency flow through the circuit M.L.a.R.b,

thus varying the potential across R, as shown
in //, but do not flow through the oscillator

circuit, owing to the high impedance offered

by the condenser C to current at voice fre-

quency.

3. Amplifier. The grid is connected to the

end " a " of the resistance R, the filament being

connected to the other end " h" through the

grid battery, which maintains the grid at a

negative potential.
; Potential variations of the grid with respect

to the filament are shown in III. The plate

current of the amplifier is controlled by the

grid potential and has a wave shape as shown
in IV.

Energ>' is transferred from the plate circuit

to the antenna through a magnetic coupling.

The modulated antenna current is represented

in V.

The main advantage of this circuit is that by

avoiding the use of iron core transformers, it

is to a large extent free from distortion, and the

ng ftrrfi itfjfiiients.

have a vertical cylindrical plate made from a

sheet of nickel, the grid being a spiral of

molybdenum wire and the filament a straight

wire of tungsten. The 020 valve requires a

filament current of 15 amperes and is used

with a plate voltage up to 500 volts.

The Western Electric tubes make use of

oxide coated filaments. These filaments offer

the most economical source of electrons

at present available, that is, they give a maxi-

mum electronic emission for a given filament

current. When metals are coated with certain

chemical compounds their electronic emission

is greatly increased. Considerations of

mechanical sfrength, electrical resistance and
non-oxidisation, led to the choice of a wire

of platinum-iridium for the filament. This

wire is rolled to a ribbon, to increase the surface,

and the ribbon is twisted to secure better

mechanical properties.

Experiments showed that a mi.\:ture of

barium oxide and strontium oxide i- a number
of consecutive coatings give the best results.
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The most commonly used process consists in

mixing barium carbonate with strontiimi,

hydroxide with resin or paraffin and repeating

the coating process. After each application

the wire is raised momentarily to a temperature

of about a thousand degrees, thus burning
away most of the organic carrier. There
remains a firmly adhering layer of oxide of

barium and strontium, combined with platinum

and iridium.

the case of a coated filament tube having the

same characteristics. This larger structure of
tubes makes their manufacture an easier matter.

The life of coated filaments, on account of their

low temperature, is also longer than the life of
tungsten filaments. The grid and plate of the

Western Electric tube are of nickel, and are of

a flat type, disposed on each side of a single or

double V-shaped filament. (Fig. 9.)

The tubes of the latter type used in this

WA

OSCaj.>,TOR

H|.|.|.h

r-(SH •

—Vr-i-^W^

MODULATOR LOW rreauENCv
INPUT AMPuriER

A

0-6 wVV^AA/60n t
AMPS I l^^^^AAAAAAy» I

looon -^f-

Fig. S. Circuit diiujnnn of Ihc Transmitter.

The coated filament operates at a low

temperature, corresponding only to a dull red

heat. The emission from a square centimetre

of tungsten at high temperature is about ten

times greater than that from a square centi-

metre of coated filament. This greater density

of emisb.on from tungsten has the cff'ect of re-

quiring fo- a tungsten filament tube a smaller

plate and ^nd structure than that required in

circuit have the following characteristics :

—

Filament Plate

Current. Potential

Amperes. Volts.

Amplification . . 1.25 130

Output Power—5 watts 1.35 200

50 watts 3.4 up^to
1000
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Oscillator.

For the oscillator a Mullard tube is used.

It consists simply of a tuned

anode circuit with reaction on
the grid by mutual inductance.

Modulator.
A very important part in

modulation is the starting point,

that is, the transmitter. An
ordinary solid back standard

transmitter has been found to

give satisfactory results. It must
be remembered, however, that

such a microphone is not well

suited for the transmission of

the higher frequencies. The
voice range of frequencies is

practically limited to lOO to

2,000 periods, whereas music
requires a much larger range

;

the piano covering a range

4,138 periods per second,

FJ39.

from 27 to

the organ from 16 to 4,138. This does not

include harmonics, which exceed 10,000 periods

per second.

The microphone current of the solid back

transmitter was able to act direcdy on the

modulator but it was found preferable, in

order to run the transmitter smoothly, to make
use of one stage of low frequency amplification.

A special type of transmitter also has been

tried. This is a double-button microphone

made by the Western Electric Company, and

intended either for radio telephone trans-

mission, or for public address systems using

loud speakers. The diaphragm is stretched

till its natural frequency is raised to about

2,500 periods per second and this frequency

is furthermore increased by the use of an air

damping chamber. Best results are secured

when the transmitter is spoken into at a dis-

tance of two or three feet. The reproduction

of the speech or music is very clear, owing to

the absence of resonant effects and variations

in efficiency. The output of this tansmitter,

however, is very small and requires amplifica-

tion. A two-stage amplifier with resistance

coupling increases the volume of sound to the

normal standard of an ordinary' microphone.

(Fig. 10.)

The position of the microphone with regard

to the transmitting instrument is also important.

The gramophone used is an Aeolian Vocalion,

with a tone control device, and this gives very

good quality music. The best position of the

solid back microphone was inside the horn.

The double-button microphone is preferably

placed at a distance of one or two feet from
the horn and to the side of the gramophone as

shown in Fig. 11. This position minimises
any needle noise that may be present.

The modulator tube used is either a Western
Electric 5-watt or a Mullard 0'20.

The oscillator and modulator act on the

ampUfier as previously explained. The ampli-

tude of the voltage at radio frequency is con-

trolled by a variable air condenser, and modu-
lation is controlled by varying the resistance

coupling between the last stage of low fre-

quency amplification and the modulator. An
inductance in series with the coupUngr esistance,

and a small condenser across the input of the

amplifier, prevent the distortion which would
be introduced by the capacities in resistance-

capacity coupling.

Amplifier.

The amplifier tube is a Western Electric

type and has a tuned plate circuit which acts

L^|||l^i^|l|- H|iF
3v + - leov +

Fig. 10. Two-stage amplifier.

either on the antenna or on an absorbtion

circuit.

The author does not give precise data on

voltage, currents, etc., because of the experi-

mental character of the transmissions. These

were never twice under the same conditions.

Plate Current Supply.

It may be of interest to amateurs to state

that before making use of a motor generator

set, the plate current supply was obtained as

shown in Fig. 12.

The main supply at 200 volts D.C. charges

a condenser of 10 microfarads. This con-

denser is then connected in series with the

mains and across another condenser of 30

microfarads. The latter consequently becomes

charged at 400 volts, and supplies the plate

voltage through a filter. These operations

are performed by a simple commutator driven

by a small power motor. This constitutes a

simple method of obtaining twice the value

of D.C. potential directly available, and involves

very little expense.
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delivered to the antenna will be :

—
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APPENDIX I.

If the plate voltage of the oscillator is repre

sented by :

—

e -= E{1 'T Ksino.t)

P

with

^ being the frequency of the signal impressed

on the modulator, the plate current of the

modulator will be :

—

; = 7(1 - /Csinw/).

K depends on the amount of modulation

and will be unity when modulation is complete.

The space current in the modulator will be:

—

/„ = 7(1 — /Csin ..>/).

with

> i: = -ii,

'21 being the constant current supplied by the

generator.

Let us call « the plate efficiency of the oscil-

lator.

The overall efficiency of the system, ex-

cluding the power dissipated in the filaments,

will be equal to the oscillatory output power
divided by the input power :

—

> /'^

J EI\\ - Ksin "'tfit

= RI-i\ K sin :!)-- /,^ im^ntdt

^"(14- KsinUf.

The maximum value for complete modula-
tion. I.e., K = I is :

—
p., = mi-.

This power is supplied by the amplifier tube.

Consequently if t is the plate efficiency of this

tube, we ha\-e

• J7?7- = ^EI,

thus

p., - ]c£7(l r Ksin.;t)-.

The efficiency of this system is equal to the

ratio of the integrated output power p to the

input power EI.

=- i ' y
^

I'

1 - 2^sin..-^ T-^ - ^'cos-2uAdt.

-rf ^

EiL - L)

I — 2Ksin<>>t -

T = -iO-f)

K2 K-2
•>t)dt

'-J?

If modulation is complete the efficiency will

be:—

The efficiency c of the oscillator may be
6o to 85 per cent., so that the overall efficiency

of this system will be between 45 and 65 per

cent.

APPENDIX II.

The modulated carrier wave may be repre-

sented by

/ = I. sin <^<(1 -- K sin wi).

2ir
being the radio frequenc}-.

IfR is the effective resistance of the antenna

for the frequency — the modulated power

1

Fig. 11. The microphones used for transmissions.
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In the assumed case of complete modulation

Taking again f between 6o and 85 per cent,

the efficiency of this system will remain be-

tween 22 and 37 per cent.

This does not include the power expended
in the separate oscillator and modulator tubes,

which still fiirther lowers the overall efficiency.

Fig. 12. Method of oblaiiiing plate current supply.

APPENDIX III.

Let us assume the characteristic to be a straight

line. In the working conditions previously

described, the maximum value of impressed

signalling voltage is equal to the amplitude of

impressed high frequency voltage between A
and B. If we take again the signalling current

as a sine wave of frequency 4- the plate

current will have an envelope :

/=/(! + sin i.4)

but due to the fact that only half of the high

frequency oscillation produces a flow of plate

current, the mean value of plate current at

signalling frequency will be :

—

The antenna current is :

i., = /„ sin </)? (1 + sin mI)

and the output energy :

Ri} = RI,r sin- ^/ (1 + sin ">ff

and at signal frequency.

w = RI/ (1 + sin oitf - r sin2 <^tdt

—^ (1 + sin <oi)2

The maximum output energy is :

2 Ri;-.

This corresponds to the maximum input

energy : EI. So that

cEI=2 Ri;^

Consequendy the mean output energy is :

The efficiency is therefore

-.EI

Eff.= j^-h
The plate efficiency e is about the same

when using the grid control or the choke
system, i.e., between 60 and 85 per cent.,

providing the plate voltage is increased

in the first case, to compensate the effect of the

negative grid potential. The overall plate

efficiency of the grid control system will be
also between 45 and 65 per cent., so that it

can compete as far as efficiency is concerned

with the " constant current " system, or more
generally with any other existing system.

A somewhat different method which has been
suggested is to work with a very negative

grid potential, so that when the high frequency

currents are applied (but no signalling at voice

frequency is impressed) the amplifier anode
current is zero. In such a case, however, only

the positive half cycle of signalling current will

liberate corresponding high frequency in the

antenna, and distortion results.

ii> sin (lit)

As the plate voltage is constant, the power at

signalling frequency will_be :

—

/) = — (1 + sin oit)

and the mean power :

EI I fT
r, , AJ. EI

P= YfJ*^
(t + sin ^''Odt =

-J

The Wireless Society of London

The November mee.ing of the Society,

which will be held at 6 p.m. at the Institution

of Electrical Engineers on Wednesday, Novem-
ber 22nd, w^ll be a special gene- al meeting for

the purpose of authorising changes in the

constitution of the Society through the

alteration of certain rules. A lecture and

demonstration will also be given illustrating

the action of the three electrode valves by
means of a mechanical model.
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Electrons, Electric Waves, and Wireless
Telephony—V.
By Dr. J. A. Fleming, F.R.S.
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III.—THE ARCHITECTURE OF ATOMS.

I. Molecules and Atoms.

BEFORE we can discuss the nature and
properties of another type of wave
called an electromagnetic wave, it will

be necessary to consider briefly some of the

things which modem researches have taught

us concerning the structure of atoms, and the

elements of which they are built up.

Twenty-five years ago no one could have

given any information on this subject. In

fact, even the actual existence of atoms was
then in doubt. The word atom, derived from
Greek verbal roots, signifies something which
cannot be cut or divided, and any discussion

on the structure of the interior of an atom
would in those days have been very similar

to the contents of a chapter in an old book
on Natural History, headed " On Snakes in

Iceland," the only information given therein

being, " There are no snakes in Iceland."

So with atoms the only answer to questions

as to the structure of an atom would then

have been, " we know nothing about their

structure and probably never shall know
anything."

Although Greek philosophers twenty-five

centuries ago had taught that material

substances are composed of small discrete

indivisible particles, no one had formulated

any theory as to their inner construction, and
they were only mentally pictured as extremely

small spheres infinitely hard and of unknown
composition. But the atomic theories of

classical philosophers, such as Democritus
and Lucretius, were mere speculations and had
no basis in observed facts.

It was not until modern chemistry came
into being by the discoveries of Cavendish,

Boyle, Black, Lavoisier and Dalton, in the

eighteenth and early nineteenth centuries, that

valid reasons began to be given for the belief

that material substance, in short, all matter
is not infinitely divisible, but is composed of
definite units of mass called molecules and
atoms.

Suppose we consider such a substance as

common table salt. We can divide it into

small grains and each of these could be divided

again under a microscope until we reach a

particle nearly 1 1 OO.OOUth of an inch in

diameter, which is about the smallest size

of particle visible in a good microscope. We
have good reason to believe that even such a
small particle would possess all the known
qualities of common table salt. If we dissolve

some salt in water and make a solution, no
microscope yet made can show any visible

particles in it, yet each drop of the liquid

would taste " salt " and exhibit all the properties

ofcommon salt in chemical actions . Moreover,
by an evaporation or boiling off the water we
can recover the salt unaltered.

Hence we have good reason to believe that

when in solution the salt is divided into particles

of ultra microscopic size. But chemical experi-

ments show that this substance can yield under
the action of an agency called an electric

current, the nature of which we shall consider

immediately, two other substances, viz., a

green poisonous gas, chlorine, and a soft

metal, sodium, and therefore common table

salt is called in chemical language, sodic

chloride.

Moreover, effects we shall discuss later on
prove that in very dilute solutions of sodic

chloride, and other similar salts which conduct

electric currents and are decomposed by them,
the constituents, which in this case are chlorine

and sodium, exist partly in an uncombined
state.
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Hence there is a certain small mass of sodic

chloride which is the least possible mass
which exhibits all the properties of common
salt. It is called a molecule of sodic chloride.

The word molecule is derived from Latin

words and means a small mass or quantity.

There are various substances, about 90 in all,

which have never been resolved or decomposed
into any other substances and these are called

elements. The smallest possible quantity or

mass of any element which can exist as such

and exhibit the chemical properties of the

substance is called an atom of it.

Hence the molecules of complex substances

are built up of atoms held together so as to

form small similar bunches or groups. In

certain very simple compounds such as table

salt, the molecule may consist of only two
dissimilar atoms, but in organic substances,

such as albumen, oils, or starch, the molecule

may contain many scores or even hundreds of

atoms.

Even in elementary substances such as

hydrogen or oxygen in the gaseous state, the

constituent molecules contain two similar

atoms held together.

We have been able to determine by methods

which cannot here be described in detail, the

mass or so-called weight and also approximately

the size of molecules and atoms.

The view that small definite units of mass,

called atoms, exist in the case of the elementary

substances is strongly supported by the three

laws of chemical combination, viz., Proust's

Law of Definite Proportions, the Law of

Relative Proportions and Dalton's Law of

Multiple Proportions. These may be illustrated

as follows : Every pure chemical compound is

composed of elementary substances always in

the same definite and constant proportion by

weight. Thus water consists of 16 parts by

weight of the gas oxygen combined with

2-016 parts by weight of the gas hydrogen,

which combine and produce pure water when
the gases are mixed and an electric spark sent

through them. When the analysis of a pure

compound is conducted with proper care it

invariably yields the same proportions of its

constituent elements.

The Law of Multiple Proportion may be

explained as follows :—There are two known
compounds of carbon (charcoal) and oxygen

gas, viz., carbon monoxide (CO), a very poison-

ous gas, and carbon dioxide (COj). In the

first, the ratio of mass of carbon to oxygen is

12 to 16, and in the second it is 12 to 32.

The ratio of oxygen to carbon in the second is

just double that in the first. It is found that

whenever there is more than one compound
of two elements, the ratio by weight of these

elements in the two compounds is always in

a simple integer proportion.

The Law of Relative Proportion is as follows :

Consider three elements, hydrogen, oxygen and
carbon. The first two combine in the

proportion of 1 to 8 or 2 to 16, to form water.

The second and third combine in the ratio of

16 to 12 to form carbon monoxide. Finally,

the first and third combine in the ratio of

2 to 12 to form a gas called olefiant gas. We
see then that to each element may be affixed

a certain numerical value called its chemical

equivalent, and combinations between elements

always take place in the proportion by weight

of the equivalents, or in some integer multiples

thereof.

These facts, and many others like them,

point very significantly to the conclusion

that elementary substances exist in small

ultimate units which are of exactly the same
mass and enter into all chemical reactions

without change of mass.

In short, matter is atomic in structure.

Atoms unite to form molecules and molecules

to form visible masses, just as letters are

combined to form words and words to form
sentences.

The relative mass or so-called weights of

each kind of atom has been measured and is

called the Atomic weight. It is expressed in

terms either of the mass of the hydrogen atom
taken as equal to 1 , or of the oxygen atom taken

as equal to 16. The Molecular zveight of a

molecule is the sum of the masses of the

constituent atoms. Two terms, viz., a gram-
molecule and a gram-atom are in frequent use.

These mean respectively the quantity of a

chemical substance or of an element which
has a mass in grams numerically equal

cither to the molecular or the atomic weight.

Thus the atomic weight of oxygen being 16,

a quantity of oxygen weighting Ki grams is

called one gram-atom of oxygen. The atomic

weight of sodium is 23 and of chlorine is 35-+7.

Hence the molecular weight of sodic chloride

or table salt is 5817, and a mass of salt

weighing 58-47 grams is called one gram-
molecule of sodic chloride.

According to an hypothesis first made by
the chemist Avogadro, in 1811, a gram-
molecule of every kind of substance contains

the same number of molecules.
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In the case of permanent gases taken at

standard temperature (• C. and barometric

pressure 76'' mm., equal volumes therefore

contain the same number of molecules and a

gram-molecule occupies a volume of 22,4»iii

cubic centimetres.

Thus 2 grams of hydrogen, 32 grams of

oxygen, 28 grams of nitrogen, all have a

volume of 22,4m i c.c. at d C. and 760 mm.
and contain an equal number of molecules,

that number being very near to 66 HI-- or
66i),0(M» times a million billion in English

reckoning.

This means that in one cubic centimetre

there are about 30 million billion molecules.

In a space of one-half of a cubic millimetre,

or about the volume of a small pin's head,

there are ten million times more molecules

of air than there are human beings alive on
the surface of our earth at present. This
will give some faint idea of the exceeding

minuteness and number of the molecules in

the air we breathe.

Non-scientific persons are apt to imagine
that these figures are mere guess work, but

this is not the case. We can now count by
various methods the number of molecules in

a cubic inch of air with quite as close an

approximation to truth as we can count the

number of men, women and children in

Great Britain by a census taken on the night

of any given date.

2.

—

Dimensions of Atoms.
As regards the sizes of atoms and molecules

there are various lines of argument which
lead to the conclusion that approximately
speaking, the diameter of an atom is of the

order of one hundred millionth of a centimetre.

This means that if a million atoms were placed

in contact like marbles arranged in a row,

they would only occupy a length of l/2o(ith

part of an inch, or less than the thickness

of the thinnest sheet of tissue paper. To
count this million atoms would take at least

a week, counting without stopping day and
night.

An approximate measurement of atomic

diameters is derived from the study of thin

films of various kinds.

Skilled gold beaters can beat out one ounce
of gold until it covers an area of 24(i square

feet. The thickness of the sheet would then

be about four-millionths of an inch.

There are three units of length which are

convenient for measuring very small lengths

or thicknesses and these are as follows :

—

A millimetre {\ mm.) is the thousandth
part of a metre and is about )/25th part of
an inch.

A micron (l/x) is the thousandth part of a

millimetre.

An Angstrom unit ( 1 A.U.) is the ten-millionth

part of a millimetre and therefore the ten-

thousandth part of a micron or
10,(XXi A.U. = V.
Roughly speakmg, the diameter of an atom

is about two to five Angstrom units.

It is possible to prepare gold leaf the thick-

ness of which is about one-tenth of a micron
or 1,000 A.U. Such leaf when held up to

the light has a green colour, or is semi-

transparent and transmits green light.

This gold leaf has, however, several hundred
layers of atoms in its thickness, probably 300
to 500 atoms. We can, however, prepare

thinner films of soapy water. If a soap bubble
is blown with a suitable material, or better

still, if a metal ring is filled with a soap film

by dipping it into the soap mixture, and if

this film is placed in a glass dust-free box in

a vertical position, the film begins to thin

away by drainage from the top part. Presently

we notice certain small round black spots

which look like holes, but are not holes, because

in proper positions we can see an image of a

bright light source, such as the sun reflected

by them. It is possible to measure by several

methods the thickness of the film in these

black spots. It is found to be about 60 A.U.
or six thousandths of a micron. This film,

however, must be of a thickness equal to the

diameter of several atoms.

The late Lord Rayleigh (3rd Baron)

measured the thickness of still thinner films of

oil floating on the surface of water and foimd

them to be about 20 Angstrom units (A.U.)

in thickness ( = 2 x 10^" cm.).

M. Devaux, by another method, produced

films of oil on water of half the above thickness,

viz., 10 A.U. In this last case the film is

probably formed of a single layer of molecules

of oil, and hence we see that molecular

diameters must be between 1 10" and T 10*

of a centimetre, or approxiamtely be of the

order of one hundred millionth of a centi-

metre or from one to five times this last

length.

At this stage we must, however, define a

little more carefully what we mean by the

diameter of an atom or molecule. We shall

show presently that atoms are not solid,

sharply defined masses like billiard balls, but
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in all probability resemble solar systems in

miniature, in which a number of still smaller

particles circulate round a nucleus like planets

round the sun.

3.

—

The Kinetic Theory of Gases.

It will be necessary, therefore, to sketch in

outline the kinetic theory of gases or theory

of the motion of gas molecules.

In a mass of air or gas the constituent

molecules are not at rest, but flying hither

and thither with immense and various speeds

in every possible direction. We know that

this must be the case from the facts of diffusion.

If we have two vessels, one full of air or other

gas and the other exhausted or vacuous, and if

they are connected by a pipe in which there

is a plug of porous clay or unglazed earthenware,

we find that after a time some of the gas will

have passed through the plug and diffused

into the vacuous space. Also if the two
vessels contain gases of different densities,

but at the same pressure such as hydrogen
and oxygen, then they both diffuse in opposite

directions, but the lighter gas diffuses faster

than the heavier gas. In a certain time the

gases will have mixed completely so that each

vessel will contain the same proportion of

each gas.

We know that the gas in any closed vessel

exerts a pressure on the walls. This pressure

is a force in a dynamical sense of the word,

and is due to the bombardment of the walls

by these flying molecules. Let us suppose

that there are N molecules in one cubic

centimetre and that each molecule has a mass

m and is moving with a velocitj' v. This

velocity is not the same for all molecules,

some are moving quickly and some slowly at

any instant. Of the N molecules we may
suppose one-third or N3 to be moving at

any instant perpendicularly to one surface

of the cube of 1cm. in side and I square

centimetre in area. If we take v to be an

average velocity then mv is the average

momentum of each molecule, and when it

strikes the side of the cube and rebounds

from it, its momentum + mv is changed in

direction to — mv in the time taken for the

molecule to move over a distance of 2 cms.

Hence the change in momentum is 2 mv in

a time 2'v seconds.

Force is defined as the rate of change of

momentum and the time rate of change of

momentum or force is in this case

idv'

—„- = mv'-. Hence the pressure on the

V
side of the cube due to the iV/3 molecules is

J Nmv-.

Suppose we now take v to be, not the actual

velocity of one molecule, but the square root

of the mean of the squares of all the various

molecular velocities, called the R.M.S. velocity,

then since Nm is the mass of the gas in

1 c.c. = d, we have for the gas pressure p
on a surface of one square centimetre the

expression

P
Hence it follows that the mean square velocity

V- is 'ip d and the root-mean-square velocity

w is \ 3p d, where d denotes the absolute gas

density.

The pressure of a gas per square centimetre

measured in absolute units of force, called

dynes, which corresponds to a height of the

barometer of 760 mm. or nearly 30 inches of

mercury and at C. is very nearly one million

dynes, and the density of hydrogen gas is

1/11,200 because 11,200 c.c. of this gas

weigh one gram. Hence the R.M.S.
speed of the hydrogen molecule is

y 3 X 10" X 11,200 centimetres or 1 ,830 metres

per second.

In the case of oxygen, which is 16 times

denser than hydrogen, the R.M.S. speed of

the molecule is close to 460 metres per second.

It is important that the reader should

clearly understand what the above statements

imply.

The gas molecules are flying in all possible

directions and with very different speeds.

If we could divide up the molecules into a

very large number of groups of nearly equal

velocity according to their speed, but without

taking regard to direction of motion, we
should find that a very small number of

molecules had a zero or very small velocity

and a very few had a considerable velocity,

but the great majority approximate in speed

to a certain " most probable speed," which is

ver>' nearly the same as that obtained by
squaring the numerical value of the speeds

of the different groups and then taking the

square root of the mean of these squares,

in other words, obtaining the R.M.S. speed.

Clerk Maxwell was the first to give a general

law in the form of a mathematical expression

and to give a curve for the distribution of

velocity amongst gas molecules. The curve
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shown in Fig. 35 is a curve whose equation is

y = x^C''

VETiere c = 2-71828 . . . etc., viz., the base of

M, M;

Fig. 35. Maxwell's Curve Graph of y = x'e'^^

the Napierian system of logarithms. The
curve is so drawn that the abscissa 01 of the

maximum ordinate is taken as equal to unity.

The value of v is zero both for .v = o and
.r = infinity. If we take two ordinates

PjMj, P,,M.,, then it can be shown that the

value of the area P^MjiVLP.^ multiplied by

4; v^ TT gives the fraction of the number of gas

molecules in any volume, the speeds of which

lie between values denoted by the abscissae

OM, and OM.,.

Thus, for instance, in the case of oxygen

gas molecules, whose R.M.S. speed is 401-2

metres per second, the following table taken

from Meyer's Kinetic Theory of Gases, gives

the speeds of various groups of molecules in

metres per second.

Metres per

second

1 3 to 1 4 molecules have speeds from to 1W
81 „ 82 „ „ „ „ 100 „ 200

166 „ 167 „ „ „ „ 200 „ 300
214 „ 215 „ „ „ „ 300 ,,400

202 „ 203 „ „ „ „ 400 ,,500

151 „ 152 „ „ „ „ 500 ,,600

91 „ 92 „ „ „ „ 600 ,,700
76 „ 77 „ „ „ „ 700 „ above

It will thus be seen that all but about 10 per

cent, of the molecules have speeds which lie

between half and double the R.M.S. speed of

461 metres per second.

It will thus be evident that in a mass of

oxygen gas the molecules are flying about in

all directions for the most part with speeds

which lie between 500 and 2,000 miles an

hour. A very few are moving more slowly

and a few more quickly .

In the case of hydrogen gas which has

an R.M.S. speed about four times greater

than oxygen, the molecules are moving for

the most part with speeds from 2,000 to 8,000

miles an hour or 100 times faster than express

trains.

In the course of this extremely rapid motion
the gas molecules collide with one another.

The average distance they move over between
two collisions is called the mean free path.

In the case of air at normal pressure and
temperature the mean free path is about

1; 250,000th pan of an inch or 1 10,000th part

of a millimetre, or 1 loth of a micron. This

is roughly about 500 times the diameter of a

gas molecule. The mean free path varies

inversely as the pressure of gas. Hence, if

we make a so-called vacuum by removing
all but one-millionth of the air from a vessel,

the mean free path is increased to about four

inches in length.

We can now give a more exact definition

of what is meant by the diameter of an atom
or molecule. It is the least distance between

the centres of two atoms or molecules at their

closest approach during a collision.

If D is the diameter of the sphere of impact

or atomic diameter as defined above, and if

N is Avogadro's constant, or the number of

molecules in a gram-molecule, and if V is

the voltune of this gram-molecule and L is

the mean free path, then Clausius showed long

ago that the relation between these quantities

is given by the equation tt v 2 LND" = V
where tt is the circular constant 3-1415 . . . .

From this equation we can obtain, as given

by J. Perrin in his book on " Atoms," trans-

lated by D. LI. Hammick (Constable & Co.,

London), the diameters of various molecules,

as below

—

Helium 1-7 by lO"* cm.

Argon 2-8 „

Mercury . . . . . . 2-9 „
Hydrogen .. .. 2-1 „
Oxygen 2-7 „

Nitrogen .

.

.

.

. . 2-8 „
Chlorine .

.

.

.

. . 4-1 „

The reader should note that the symbol
10"* means one divided by loO millions, or

1 100,000,000.

It will be seen that the diameter lies between

about 1 1 and 4 Angstrom units, each of which

is one hundred millionth of a centimetre.

Since we know that Avogadro's constant is a

number near to 66 x 10--, which is the

number of molecules of gas in 22,400 cubic
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centimetres by volume, and since we know
that this volume of hydrogen weighs 2 grams
and of oxygen 16 grams, it follows that we
know the absolute mass or so-called weight

of a molecule of these gases ; it is easy to

find that the mass of an atom of hydrogen is

near to 103 >;
10-^' gram, where 10 "' means

1 divided by a billion times a billion. In

other words, a billion times a billion atoms of

hydrogen weigh 1-6 grams.

We know, therefore, the mass and diameter

of various kinds of gas molecule and the

number of them in a cubic centimetre at

standard temperature and pressure. We have

to realise that the molecules of the air we
breathe are little particles of matter somewhere
about a hundred-millionth of an inch in

diameter, flying about in various directions

with the velocity of a rifle bullet, or say,

1,5(10 feet or so per second, striking against

other molecules about o,00(i million times in

a second, moving on an average about four-

millionths of an inch between each coUision,

and so numerous that about 400 million

billion are contained in every cubic inch of
space.*

The pressure which the air exerts on the

sides of a vessel containing it, which at ordinary

barometric weight is about 14.\ lbs. on the

square inch, is due to the incessant bombard-
ment of the inner surface of the containing

vessel by these small but numerous projectiles.

Since the mass of an atom of hydrogen is

) -6 X 10~'' gram and the diameter of a molecvile

(two atoms) of hydrogen is 2-1 x 10"* cm., it

follows that the mean density of a hydrogen
atom is about 3' 3 times that of water, and
that of an oxygen atom about 51 times.

Id English reckoning a billion means a million times a million, or I followed by 12 cyphers, but in

the Lfnlted States a billion means 1,000 times a million or 1 followed by 9 cyphers.

A New Coil Winder.
A new type of coil winder, possessing many

novel features, has recently made its appear-

aru;e. It is very robustly built, and has the

advantage that the winding drurri is directly

driven, being on the same shaft as the handle.

means of a pin set in the face of one of the

wheels. Coils are built upon ; ebonite or

strawboard cylinders, fiimly gripped between
two grooved cones forced together with a wing
nut. The illustration shows a large finished

Finished and partly finished coils. The utility of the tnachine is clearly indicated.

whilst the lighter mechanism for oscillating the

guide arm is operated through substantial bevel

wheels held tightly in mesh. The distance

through which the guide arm moves, which
controls the width of the coil, is adjusted by

coil wound with quite fine wire. No. 30 S.S.C.

The coil partly wound is of No. 26 D.C.C., a

gauge of wire which winds particularly well.

The machine is heavily built and should

have a long life.



November 4, l',t22 THF WIRELESS WORLD AND RADIO Ri:\ IKW Uij

The Effect of Underground Metalwork on
Radio Direction Finders.*

By R. L. Smith-Rose, M.Sc. D.I.C, A.R.C.S., A.M.I. E.E., and R. H. B.\kfii:li>, B.Sc, A.C.G.I.

L

—

Introductory.

THE Radio Research Board for .some time past

has had in operation an organisation of some
ten stations distributed over the British

Isles for the purpose of investigating in detail

all the errors, both fixed and variable, to which
radio direction finders are subject when used on
land. The first author of the present paper has
had the responsibility of selecting the sites for

these stations, installing the apparatus and super-
vising the entire organisation from its commence-
ment. To avoid differences of instrumental error,

all the D.F. sets were identical in every detail, and
were installed in standard wooden huts in as similar

a manner as possible.

The system of direction finding employed is

that invented by Captain J. Robinson, and largely

used by the Royal Air Force. A detailed descrip-

tion of this system has been given by the inventorf
in a paper dealing with the principles and design
of the apparatus. As described in that paper

-K

Fig- 1.

this system employs two frame coils fixed together
at right angles and rotating about their common
vertical axis. The two coils are connected in

series through a reversing switch to a variable
condenser to tune the coil system to the incoming
waves (see Fig. 1). According to the position of

the reversing switch the e.m.f. in one of the coils

is either added to or subtracted from the e.m.f.

in the other coil. Leads are taken from the
terminals of the condenser to a standard form
of detector-amplifier to give audible reception
of the incoming signals. From a consideration
of this arrangement it wUl be evident that in

general, a change in int^nsitj- of the signal heard
in the telephones will take place when the reversing

*A paper read before the Wireless Society of

London on Wednesday, October 25th, 1922.

tJ. Robinson, " A Method of Direction Finding of

Wireless Waves and its Application to .\erial

and Marine Navigation."

—

Radio Review, Vol. I,

pp. 213-219, 265-275. 1920.

switch is operated. When, however, the plane
of either of the frame coils is at right angles to the
direction of the incoming signals, no e.m.f. will

be induced in this coil, and there will therefore

be no change in signal intensity on switch reversal.

A slight rotation of the system in either direction

will disturb this lialance, and the direction of the
incoming waves can thus be determined witli good
accuracy, while obtaining a clearly audible signal

throughout the process. To avoid a 90° ambiguity
which might otherwise occiu-, and also to greatly

increase the accuracy of the determination, one
of the coils is made of much greater area-turns

than the other.

In the actual sets employed the larger coil of

the system is of dimensions 5 ft. by 3 ft., and wound
with 30 turns of insulated copper wire with J in.

spacing. The small coil is similarly constructed
of size 3 ft. by 2 ft. 10 ins., wound with 16 turns
of wire, spaced i in. These two coils are screwed
together and arranged to revolve in a stand about
six feet high. The four leads from the two coUs
are brought out to a combined tuner-switch box
fixed to the side of the stand. This box contains

the reversing switch, and a condenser continuously
variable up to about O'OOS microfarad,

being suitable to tune the coil sjstem over the range
of wavelengths from 2,000 to 9,000 metres. A
circular wooden scale 2 ft. in diameter is fixed

to the large coil from which the direction of the
incoming signal is read. These sets have an
instrumental accuracy of the order of I degree,

a perfectly definite observation being frequently

obtained to an accuracy of \ degree under favourable
conditions.
A standard form of R.A.F. amplifier has been

employed in these installations, giving amplification

by three valves at radio-frequencj-, and two or

three stages of audio-frequency amplification,

with an intermediate rectifying valve.

During the first part of the investigation, the

observations at all the stations were limited to
" spark " or damped wave signals, but the receiving

sets have now been equipped with specially designed

screened oscillatorsS for the reception of con-

tinuous waves.
From the regular observations carried out by

these D.F. stations, many thousands of readings

have been received which are now being collated

for interpretation. One of the first immediately
obvious results which was observed was that the

majority of the D.F. stations possess permanent
errors, which vary greatly not only from station

to station, but also in different directions around
each station. In many cases these errors are small

and negligible for most practical purposes for

which a direction finder might be used. In other

cases, however, the errors are large and much too

serious to be neglected.

S R. L. Smith-Rose, " On the Electromagnetic
Screening of a Triode Oscillator."—Proceedings

Physical Society, Vol. XXXIV, pp. 127-138, 1922.
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2.

—

Desckiption of Errors Experienced at
Aberdeen.

In particular, it was soon observed that the
results received from the station installed near
the University at Aberdeen sliowed large errors
for which it was difficult to accoimt. These errors
were found to remain reasonably constant in the
day time for several months in succession, the ob-
servations made at night being subjected to large
variable errors, with which the present jiaper
is not concerned.
A summary of the permanent errors at Aberdeen

being the mean day errors experienced on spark
stations, between June, 1921, and April, 1922, with
the addition of a few C.W. observations taken more
recently, is given in the following table No. 1 :
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TABLE 1.

Mean Errors at Aberdeen from June,
TO April, 1922.

360

1921,

Transmitting
Station.

Wave-
length
km.

True Mean
bearing

|

error.

+

+

Aberdeen, C.W. -

Ohehnsford, C.W.-
Oleethorpes, S.

Olifden, C.W.
Coltano, S.

Karlsborg, S.

Nauen, S.

Nauen, O.W.
Paris, S.

Paris, S.

Paris, C.W. -

Poldhu, S.

Stonehaven, C.W.
Stonehaven, C.W.

These results show that the errors obtained are
practically independent of the wavelength used
and also of the type of transmission, i.e., spark
or O.W. ; but they vary considerably with the true
direction of the station. The manner of the latter
variation is best shown by a curve as in Fig. 2.
This curve indicates that the error is practically
quadrantal, being similar to that produced by the
metal hull of a ship.
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40°
+ 14-8°

+ 14-7°

+ 1-3°

- 1-3°

+ 1-6°

-12-6°
-11-9°
-10-7°

This similarity is well demonstrated by comparing
Figs. 2 and 3. Fig. 3 is a graphical representation
of the observations made by the first author with
the same type of direction finding set installed
on H.M.S. " Fitzroy " during October, 1921. The
quadrantal nature of the error produced by the
metal hull of the ship is well indicated, the slight
distortion evident being due to the asymmetrical
distribution of the metal work, stays, etc., on tlie

ship relative to the D.F. set. It is seen that the
error is a maximmn for a direction of incoming
waves at approximately 45° to the sliip's axis,
zero error being obtained for waves arriving either
along or at right angles to the axis.
3.

—

Possible Causes of the Error.
Owing to the regvdarity of the above curve

on the Aberdeen site it would appear that the cause
of the error is very local, since waves coming from
quite different directions are affected in a similar
manner. In seeking for an explanation of the error
the following points were considered.

(a) Refraction due to Coast Line or other Geo-
graph ical Features.

Since waves coming from oversea are affected
similarly to those arriving overland the effect
cannot be ascribed to coastal refraction, i.e.,

a deviation in the direction of propagation of a
wave in crossing the boundary between media
of different conductivity, such as from sea to
land. The magnitude of the error also is much
greater than that previously experienced due to
refraction even at much lower wavelengths*
As tlie ground in the neighbourhood is reasonably
flat, particularly in the direction towards the
coast at a distance of three-quarters of a mile,
it may be assumed that this large error is not
due to hills or momitains, which are also known
to produce changes in the direction of waves
passing in their neighbourhood.
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(6) Overhead Wires.
A plan of the immediate neighbourhood

siu-roimding the hut in which the D.F. set is

situated at Aberdeen is given in Fig. 6. This
shows that the hut is within 55 yards of a stretch
of twenty overhead telephone wires, in a direction
nearly due east at this point. Previous experi-
ments on the effect of such wires carried out by
the authors have shown that at any distance

* See for example : T. L. Eckersley, " Refraction
of Electric Waves," Radio Review, Vol. I, pp. 422-8,
1920.
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greater than 40 yards the errors due to them
are not greater than 2" or 3".

It will also be observed from Fig. 6 that a

wire fence passes within 14 yards of the hut.

It will be shown later that this fence was not

responsible for the errors,

(c) Oeological Features.

In the absence of any obvious cause of the error

above ground, it Was reasonable to search for

this below the ground. A study of the geological

maps of the neighbourhood of Aberdeen showed

and not necessitating the dissembling or dis-

connecting of the apparatus.

(6) To have a good receptive power over a

range of wavelengths of from I-O to 10-0 kmg.,

and
(c) To give indications of observed bearings

correct to at least 1 .

The apparatus is shown in the photographs.

Figs. 4 and 5. The set was made to carry either

of two box-shaped frame coils, that shown in the

figvu'e being the larger, and of dimensions 4 ft.

square by 8 ins. deep. This coil is wound with

34 turns of No. 20 S.W.G. silk-covered copper
wire insulated with ebonite combs at the comers
with a spacing of about

f,,
in. The "area-

turns " of the coil are 544 square ft. turns, and its

effective inductance = 302 millihenries. A pane
comprising a variable air condenser and four

fixed mica condensers with paralleling switches

is mounted at the bottom inside the frame, rotating

centrally with the latter. These condensers

connected across the frame coil give a tuning range

on the latter of from 20 to 100 kilometres, while

the smaller coils gave a range with a lower limit

but overlapping this. This smaller coil was
2 ft. 6 ins. square, wound with 25 turns at

\ in. spacing. The "area-turns" of the coil are

156 square ft. turns, and the effective inductance

is 117 millihenries. With the above condenser

panel, the range of wavelengths covered is from
1-0 to 6-0 kilometres.

The small wooden platform upon which the

coils were carried was mounted at the top of a

brass tube 1 in. diameter, which formed the rotating

Fig. 4a. Photograph showing mode nj carryi

the D.F. set without dismantling.

the sub -soil to be fairly uniform in structure,

although the survey was naturally not carried

out in sufficient detail to render impossible the
existence of a sudden change in structure in

the vicinity of the hut.
4.

—

Need foe Local Experiments.
Owing to the absence of an explanation of the

cause of the errors as indicated in the previous
paragraph, it was considered desirable to carry
out experiments in the neighbourhood of the D.F.
station at Aberdeen to verify that the error was
purely local and to trace the cause if possible.

These experiments were accordingly carried out
by the authors during the week ending April 29th,

1922, with a small portable single-frame direction
finding set. As this instrument was specially

designed for the purpose, and contained one or
two novel features, a brief description of it is given.
5.

—

Description of D.F. Set Ussd.
The requirements borne in mind in the design

of this instrument were :

—

(a) Moderate portability of the whole set

by two persons, involving a rapid change in the
position within one or two hundred yards.

Fig. 46. View of the scl raised on the roof of the

hut at Aberdeen, position Ic. {See Table 2.)

spindle of the set. This spindle passed centrally

through the top of a large wooden box, and was
supported on a pivot at the bottom of the box.

The dimensions of the box are 23 ins. by 18 ins., by

15i ins. high, and it is entirely covered with tinned

iron sheet, one side being removable and normally
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closed with about 2J ins. tight overlap. This box
serves as a shielded container for the amplifier,

its associated batteries and all connecting leads.

A .standard R.A.F. six-seven valve amplifier was
used, which gave good reception for all wavelengths
between 1 -.5 and 90 kms. The batteries employed
consist of a 70-volt H.T. battery comprising 50
small dry cells fitting into a compartment of the

above box, and a 6-volt 50 ampere-hour accumu-

Fig. 5a. Portal; ,,

Jinding net.

direction

lator battery for the valves filament curient.

The leads from the coil circuit are taken down
the hollow brass spindle to the amplifier. The
filament resistances of the latter are controlled

e.xternally through two circular holes cut in the
movable side of the tin box. The telephone cord
is brought out through another hole, and the
external portion of the cord is encased in a metallic

spiral sheath connected to the screening box.
The whole set of frame coil and screened box is

supported on wooden legs, the bottom of the box
being 15 ins. above the ground. The box is also

provided with a pair of wooden carrying handles
projecting on each side to enable two [lersons to

carry the complete outfit. (See Fig. 4a.)

A horizontal scale is provided on the top of the
bo.v over which moves the pointer attached to the
rotating table. When the outfit is set up at any
desired position it is adjusted by means of the
compass so that the pointer indicates true geo-

graphical bearings when the coil is set at the mini-

mum or zero position for received signals.

The top side of the wooden framework was
covered with tin foil immediately below the wire

turns. By connecting this tin foil to the shielded

box below the circuit it was found that the " mini
mum " of the set was considerably improved, and
enabled the observation of fairly accurate bearings.

Tests made on the set showed that the observed
bearings were correct to 1° or 2^, which is within

the limits of error experienced by a nonnal D.F.
set on land.
6.

—

Use of the Pohtable Set at .Aberdeen.
The " accuracy " or angle of zero signal, to whi h

the bearings were observed with this frame I'oil

at Aberdeen, varied from 0-5° to 10', the latter

angles being usually due to. the weakness of signals

at a comparatively remote place such as Aberdeen.
Signals from Poklhu and Chelmsfofd, for instance,

were practically inaudible at Aberdeen over an
angle of 10° to 20° round the minimmn position,

but experience has shown in both this and other
experiments that such large angles do not prevent
the mean reading being correct to 1° or 2°. A
certain amount of difficiUty was also experienced at

Aberdeen due to transmissions from Stonehaven,
only 16 miles distant, which practically prevented
observations on any station on a neighbouring
wavelength.

7. EXPLOEATION OF THE SiTE.

On carrying out a careful inspection of the site

in the neighbourhood of the hut containing the

D.F. set, it was foimd that in addition to the possible

causes of error mentioned in section 3, there were
three other circumstances to be taken into

account :

—

(a) The first, which was judged to be the most
important, was the existence of a large sewer
crossing the field and passing directly under the

hut. The sewer was located by the discovery

of a line of manholes in this and neighbouring
fields, its position being shown on the sketch

map, (Fig. 6). It rises to a depth of only

1 ft. 6 ins. below the surface at a point im-

mediately under
one corner of the
hut. In fact the '

ground in this

locality is piled

up to form a i

slight mound.
Inspection by

means of the
manholes showed
the sewer pipe to

he of egg- shaped
se tion, varying
3 ft. to 6 ft. high
and to be con-
structed of brick

and concrete.

Except at the
manholes, no part

of it appeared to

be made of iron

and e n q uiries

made from the
local surveyors
confirmed this

conclusion. This
being the case it

could not be reasonably expected to produce any
errors on radio bearings.

A survey of the direction of the sewer, however,
showed this to be 170° from true North, while

it will be noted that the error curve in Fig. 2

has zero error for the direction 163°, this latter

being the direction of the axis of the hypothetical

Fig. 56. Portable .single-frame

direction finding set.
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mass of nietalwork which would (m the manner
of the Irnll of the ship) be required to produce
a quadrantal error curve of the same general
shape as the above. The approximate coin-

cidence of tliese directions, therefore, could not
but be regarded as suspicious in spite of the
reputed absence of inetalwork in the sewer.

(6) The second was that at tlie point where
the sewer crossed the small brook an iron plate
.{ft. Gins, square by ^in. thick was discovered
on inspecting one of the manholes at this point.

It was also foimd that the brook was conducted
under the sewer by means of an iron pipe about
4(1 ft. long.

(c) The third was the existence of two rubbish
dump.s a.s indicated in Fig. 0. These were found
to be chiefly compo.sed of metal cans and scrap
for the lower three or four feet of tlieir depth,
being mixed and covered with cinders and clinker.

.\s one of these dumps of size 115 by 85 yds.
anil 5 ft. deep was situated at only a few yards
from the hut, it was not considered impossible
that this comparatively large mass of inetalwork
might produce some errors in bearmgs.

S.

—

Description of Expeki.ments.
In consideration of the somewhat complicated

local conditions, it was decided to experiment in
iliffeient positions in the neighbourhood with a
view to locating the cause of the errors more
definitely. In all, 18 positions were tried and a
total of 350 observations were made of the bearings
of various transmitting stations. A summary of
these observations is given in Table 2.

ItiO

Portable single-frame direction

finding set.

The positions referred to by numbers in the
table are shown in the diagram Fig. 7 which is an
enlargement of the central part of Fig. 6.
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TABLE 3.

Mean Ekror in Various Positions of D.F. Coil.

Within 80' of Within 300' of
Along Sewer Sewer line. Sewer line.

Transmitter
observed.

t 1 1 1 1 1

No. No. No. No. No. No. No. No. No. No. No. No. No. No. No. No.
1 2 6 10 12 13 15 18 7 5 11 14 9 8 16 17

Nauen + 15 + 14 + 9 + 7 -6 + 7 + 17 + 1 + 6 -4 + 2 + 6
Paris + 1 -3 + 9 -2 + 1 + 6 + 2 + 2
Chelmsford — 4 + 1 -6 + 1 + 6 + 1 -1
Poldhu -13 -5 -2
Stonehaven -11 -10 -3 -4 -5 +4 + 7 -8 -1 -3 + 4 -1 1+1
Clifden - 9 -1 -4 -7 -2 1 -1 -1

In positions lb. the D.F. set was raised two feet

above its situation in position la, whilst in position
le it was raised nine feet above the first position
by erecting it on the roof of the hut. It will be
seen that only a very slight decrease in error is

produced by raising it to the latter and none at all

to the former position.

In position 12 the set was very close to the wire
fence shown in Fig. 6 and here the opportunity
was taken of investigating the effect of the fence
on the bearings.

Accordingly a length of about 100 ft. of the fence
nearest to the set was isolated, to effect which
each wire was cut at either end of this length and
a piece of string inserted in the gap. Observations
taken before and after cutting the fence are recorded
in the table and it will be seen that no difference

in bearings could be detected. This proves

TETLEGHAPH
POLES

conclusively that the part played by the fence in

producing the errors is negligible.

The comparative freedom from errors experienced
in positions 16 and 17 show equally well that the
rubbish dumps do not have any appreciable
effect, and the fact that large errors are experienced
in positions 13 and 15 is good evidence that the
telegraph wires are not alone responsible for the
phenomenon since these positions are over 200
yards from the wires.
9.

—

Interpretation of Resuits.
On the whole it cannot be doubted that the

results are in accordance with the theory that the
main distortion is caused by a part of the sewer
though the distance from the sewer at which errors

can still be detected is rather great.

In order to make this more clear, the results

have been rearranged in Table 3, being classified

^^ROAC Fig. 6.
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Fig. 7.

according to their position witli regard to the sewer.

None of the results in Table 2 which have been
omitted from Table 3 wUl be found to contradict

this hypothesis, they are merely left out on aceoimt
of tlieir irrelevancy.

Table 3 shows :

—

(a) That in general, tlje errors decrease as

tlie distance from the sewer is increased, becoming
negligible at about 300 ft. from its line ; position

8, however, is an exception, as considerable

errors were experienced here. It can only
be concluded that these were due to the telegraph
wires which are comparatively close at this

point.

(6) It urther shows that tlie errors at points

along the sew-er are a maximum in the locality

of the hut falling off on each side of it.

(c) That a point on the top of the sewer
apparently exists (i.e., near position 6) where
the errors are practically negligible ; as this

point is passed travelling along the sewer the
errors from the majority of stations change in

sign, rising to considerable values on the other
side of it (positions 13 and 15).

From these facts the presence of a metallic

object of length of the order of several hundreds
of feet and of comparatively small width, with its

length coinciding with that of the sewer, seemed
undoubtedly to be indicated, and the result in

(c) though perhaps unexpected, does not contradict
this theory. This suggests the special construction
of a section rather than the whole of the sewer
as being responsible for the effect. Enquiries
already made had obtained from the local authori-
ties particulars of the structure of the sewer with
the definite statement that it contained no metal
work. In view of the general evidence, however,
it was now thought necessary to obtain a check
as to the reliability of this information. The authors
therefore obtained access to the actual plans of the
sewer, when it immediately became clear that the
particular part of the sewer in the locality of the
D.F. hut was, in fact, a special section with special

construction owing to its proximity to the surface.
Reference to the special plans which had hitherto
escaped the notice of the surveyor, revealed the
existence of a strip of " expanded steel " 6 ft. wide
by 300 ft. long and 8 ft. below the surface at the
hut, forming the foundation of this special section
of the sewer.
1 0.

—

Conclusion .

This discovery, therefore, fully confirmed the
prediction which could be made from the experi-
ments carried out, as to the existence of a mass of
metal work buried entirely beneath the surface
of the groimd at a depth of several feet. Owing
to the several other local conditions already
described, which might contribute to the errors
to a small degree, it was not considered expedient
to continue the investigation in any fiirther detail.
This investigation, however, serves to indicate
how very difficult it is to find a site on land, par-
ticularly near large towns, which is suitable for
radio clirection finding, for there may literally

be " more in it than meets the eye." The experi-
ments a'so suggest a possible application of a
radio direction finder in another sphere for the
location of masses of metalwork undergroimd,
such as water and gas mains, streaks of minerals,
metal ores, etc. It is not at all impossible that
we shall soon be reading in the newspapers that
Radio Expert Blank now offers his services for the
location of gold or other hidden treasure, at a fee

depending entirely on results. We may even shortly
receive the prospectus of a company to be floated
with a view to exploiting this application.
The authors desire to acknowledge their in-

debtedness to the Radio Research Board and to the
Directional Wireless Sub-Committee of the Board
for providing the facilities for the carrying out
of these experiments, and for granting permission
to publish the results. They have also to acknow-
ledge the assistance during the experiments of

Messrs. J. E. Ritchie, M.A., B.Sc, and J. Coull,
the observers of the Radio Research Board at
Aberdeen.
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Recent Developments in Radio Telegraphy and
Telephony.

MR. E. H. SHAUGHNESSY, O.B.E.,

M.I.E.E., M.I.R.E., of the Wire-

less Section of the General Post Office,

will give a lecture on " Recent Developments

in Radio Telegraphy and Telephony " at the

Regent Street Polytechnic on Friday, November
3rd, at 6 p.m.

The chair will be taken by Mr. F. J. Brown,

C.B. C.B.E., an Assistant Secretary of the

Post Office, and by permission of H.M.
Postmaster General, and with the co-operation

of the Marconi and Broadcasting Companies,

the lecture will be followed by a demonstration

of wireless telephony on a scale not hitherto

anempted in this country. The magnitude of

the demonstration will be seen from the

programme :

—

7.0 to 7.5 p.m. Sir William Noble, Chairman
ofthe Broadcasting Committee,

speaking at Marconi House,

will introduce, by wireless, the

Lord Mayor of Bristol.

7.10 to 7.20 p.m. An address by the Lord Mayor
of Bristol, given at his resi-

dence in Bristol, transmitted

over the " Wired Wireless
"

circuit to Paddington, thence

to Marconi House by wire,

and there broadcasted.

7.25 to 7.30 p.m. Recital at Bristol by Mr.
E. E. Aickin, of the Post

Office Engineering Depart-
ment.

7.30 to 8.30 p.m. Instrumental and vocal con-

cert broadcasted from Marconi
House, the names of the

artistes being announced.

During the concert Major T. Worswick,
Director ofEducation, will broadcast an address.

British Amateurs Heard at Nice.

M. Leon Deloy, president of the Radio

Club de la Cote d'Azur, Nice, has sent us the

following report of reception. As all the

reception was done on a single valve with

40 or 80 volts on the plate and no filament

rheostat or grid potentiometer, they show the

excellence, he says, of the British amateur

transmitters.
" 2 KF was heard early in October on a

set I had installed in Saone et Loire. Signals

good and easily readable when he was radiating

0-8 amperes. The receiver was three DL coils

and two condensers, the telephones Baldwin

and the aerial a single wire 85 metres long,

8 metres high.
" I am now back at 8 AB, Nice, and have

already heard 2 JZ when he was radiating

1-25; signals good ; 2 ON telegraphy QS

A

and telephony QSA ; 2 OM telegraphy and

telephony, signals good and 2 KF signals QSA.
All this was heard with a "Tuska" receiver

(variometer in the plate) and an aerial of one

wire 160 metres long, 20 metres high.

" But the most remarkable result is that of

Mr. Besneux, Treasurer of our Club, who
heard 2 JZ at the same time as I did, using

three home-made honeycomb coils, two con-

densers and a single valve on an aerial ten

metres long, stretched one metre from the

wall, between two windows of his flat in town."

A further communication from M. Leon
Deloy states that " to night I heard excellent

telephony from 2MT, and very good telegraphy

from 20D, all on same single valve receiver.

Also two stations on telephony around 440
metres unreadable under " QRM " from
spark stations.

THE TRANS-ATLANTIC TESTS.
With reference to the trial transmissions

conducted in America in connection with the

above tests, will those who have succeeded in

receiving these signals in this country or

elsewhere in Europe please communicate their

results to Mr. Philip R. Coursey, B.Sc, either

direct or care of this office. Mr. Coursey is

acting as secretary of the sub-committee

appointed by the Wireless Society of London
to organise the Trans-atlantic tests on this side.

The only report of reception so far is received

from Mr. W. W. Butnham. Details of recep-

tion will be published later.
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Notes
Whale Warnings.

Warniujis of the locality of whales are now
transmitted from the Jlosquito Bay Station, East
Greenland.

Spanish Club Invites Correspondence.
In tlie Ckib Reports eohimns of tins issue will be

found an invitation to amateurs in this comitry
either individually or collectively to correspond
with the Radio Club de Espaiia, Madrid.

Royal Corps of Signals Lectures.
Lieut. D. J. Davies has arranged to give a series

of public lectiu-es at the Park Street Drill Hall.

Cardiff, dealing with the theory and practice of

wireless apparatus. Lieut. Davies is in charge of

the Wireless Section of the Royal Corps of Signals

at I'ark Street.

German Valve Case.
Four arrests have been marie in Germany on

charges of obtaining transmission valves belonging
to the Telefunken Company. The valves, which
were patented, were sold abroad, but we understand
they have been recovered.

L.C.C. Schools to Teach Wireless.
An important step in the progress of radio educa-

tion has been taken by the London County Coucil.

Approval has been given for the inclusion in the
curriculum of 25 schools the tuition of this branch
of science. So far 13 schools have actually been
given permission. We understand that the appa-
ratiLS is to be constructed by the boys in the course
of their training. The London County Council
schools are not the first to be a.ssociated with
wireless. Several provincial schools have erected
sets, as we have previously mentioned in this joiu-nal,

but the move on the part of the London County
Council will probably arouse interest in educational
circles throughout the country.

Sheffield Society and Press Experiments.
llr. F. Lloyd's presidental address to the Sheffield

and District Wireless Society was used as a means
of testing the ability of the Yorkshire Telegraph
and Star to make use of wireless as a means of

rapid publication in press. .\t the newspaper
office a reporter listened in, while at the Mappin
Hall of the Applied Science Department of the
University of Sheffield, Mr. Lloyd deh\ered his

address. The speech occupied twenty.five minutes.

Wireless in School.

Starbeck Council School, Leeds, is one of the

schools where the in.stallation of wireless appai-atus

has been adftetl to the equipment. In order to
make this possible the necessary finance has been
obtained by profits on the school gardening.

Lectures at Nottingham.
•A special course of foiuteen experimental lectures

on '" Wireless, its Origin and Development," by
Prof. E. H. Barton, F.R.S., and Mr. A. H. Franks,
B.Sc, is to be delivered at the University College,
Nottingham, commencing on Fridaj-, November
.3rd, at 7 p.m.

.\eroplane Control.
E.xperiments are being carried out in France

as the result of which it is hoped to establish
a means of controlling aeroplaneswithout eitherpilots
or passengers on board. At first a pilot will ascend
with a machine and only intervene should the
control from the ground fail. Afterwards, if ex-
periments are succe.ssful, an attempt will be made
to control more than one machine from a master
aeroplane occupied by a pilot.

Mauritius Naval Wireless Station Closed.
.As the naval wireless Station at Mauritius has

been closed, its service with ships is being under-
taken for the present by the tug Lahmtrdonnais.
The call letters are VRK. Its location is Port
Louis Harbour. The hours of service are 0400-
0800, and 1200-1400 G.M.T.

New Regular Transmission.
The French high-power station at Basse-Lande

near Nantes, call letters UA, has inaugurated a
broadcast private message programme on C.W. to
ships at sea which are out of the range of the ordinarj-
coast stations in France. The tirnes of trans-
missions are 2100 to 2200 G.M.T., and when
necessary 1600 to 1700 G.M.T., on a wavelength
of 2800m. (spark). The range of the station is

1.500 nautical miles.

Mr. E. H. Shaughnessy on Leafield.
.At the Borough Technical School. Wellington

Mr. E. H. Shaughnessy, O.B.E.. M.I.E.E., delivered
a lecture on '' The Imperial Wireless Station at
Leafield."" The meeting was held under the auspices

Within an hour and three-quarters the paper of the North Wales Centre of the Institution of
containing the speech was on sale a mile away. Post Office Electrical Engineers. Members of the
This time could have been reduced had not a delaT," Shropshire Philosophical Society and the Shrewsburv
occurred in waiting for other matter which had and District Radio Society were in\itetl to attencl.
to be published at the same time. The experiment Permission was given by the P.M.G. for the Leafield
was considered highly successful. It must be Station to send a special message to the meeting
borne in mind that the reporters shorthand report and this was received on the apparatus of Mr.
had to be transcribed before being handed to C. L. Naylor, a member of the local Radio Society,
the compositor to be set in tj-pe. The message was as follows :

— " Leafield Wireless
For the coming year the following officers have .St-ation. The first station of the Imperial wireless

been elected for the Sheffield and District Wireless chain sends greetings to the inhabitants of Shrews-
Society :—President, Mr. F. Lloyd : Hon. Secretary, bury. Oxford Wireless Station is anxiously await-
Mr. L. H. Crowther ; Assist. Hon. Secretary, ing the arrival of its bigger brothers in the Imperial
Mr. L. A. K. Halcombe ; Hon. Treasurer, Mr. chain, but in the meantime is ready and willing
0. H. Hainsworth ; Chairman of Committees, to transmit mes.sages to and receive messages from
Messrs. W. Forbes-Boj d and H. Lloyd. The Society those sons and daughters of Shrewsbury dwelling
has 112 members, and the accounts show a in the less distant portions of the Empire." The
credit balance. message was in Morse code.
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Calendar of Current Events
Friday, November 3rd.
Electrical Power Engineers' Association.
At 7 p.m. .4t the Institution of Electrical
Engineers. Lecture on " The Application of
Radio Methods to the DLstant Control of Electrical
Apparatus," by Mr. P. R. Coursey, B.Se. (Mem-
bers of Wireless Societies invited.)

FiNCHLEY AND DISTRICT WlBELESS SOCIETY.
Reception of speech and concert from Bristol
in co-operation with the Broad"a3ting Companies,
via Marconi House.

Radio Society of Highoati:.
At 7.4.5 p.m. At the 1919 Club, South Grove,
Highgate, N.6. Lecture on " Construction of

H.F. Amplifiers," by Mr. G. W. Sutton, B.Sc.
Bradford Wireless Society.

At 5, Rendallwell Street, Bradford. Debate on
" The Prevention of Self-Oscillation.

"

Belvedere and District Radio and Scientific
Society.

Lecture on '' The Thermionic Valve," liy Mr.
S. G. Meadows.

Hornsey and District Wireless Society.
Lecture by Mr. Davy.

Leeds and District Amateur Wireless Society.
At Grammar School. Lecture on " Diagram
Interpretation," by Mr. D. E. Pettigrew.

Regent Street I^olytechnic.
At 6 p.m. Lecture on Recent Developments in

Radio Telegraphy and Telephony by Mr. G. H.
Shaughessy, O.B.E. (.see also p. 172.)

Saturday, November 4th.
Dewsbury and District Wireless Society.
At Moot Hall. ."Uso on 6th and 7th Exhibition
and Demonstration.

Glasgow and District Radio Clcb.
From 12 to 9 o'clock. At the McLellan Galleries
Hall, Sauchiehall Street. Exhibition and Demon-
stration.

Sunday, November 5th.
Daily Mail Concickt from the Hague, .'i to 5 p.m.,
on 1,085 metres.

Southampton Wireless Telephony Association.
At 7 p.m. At King's Hall, London Road, S.E.I.
Wireless Concert in aid of King's College Hospital.

Monday, November 6th.
North London Wireless A.ssociation.

Lecture on " Tlie Elementary Principles of
Radio Telegraphy and Telephony, II," by Mr.
F. S. Angel.

Ilkt.ey and District Wireless Society.
At 7.30 p.m. At Regent Caf6. Demonstration
and lecture on " A Speculation of tlie Supposetl
Relation Between Electricity and Matter," by
Dr. J. B. Whitfield.

Ipswich and District Wireless Society.
At 8 p.m. At 55, Fonnereau Road. Lecture on
" High Frequency Currents," by Mr. E. Mould.

FiNOHLEY AND DISTRICT WiRELESS SoCIETV.
Lecture on " Manufacture and Construction
of Valves.
HoRNSEY AND DISTRICT WiRELESS SOCIETY.
General Business and Discussion.

Tuesday, November 7th.
Transmissions of Telephony by 2 MT.'^Writtle,
as above.

Thames Valley Radio and Physical
Association.

Presidential address and lectuie by the President.
Plymouth Wireless and Scientific Society.
.At Plymouth Chambers. Lecture on " High
Frequency Amplification," by Mr. L. J. Voss.
Lowestoft and District Wireless Society.
Lecture on " Simple Telephonv Transmitters,"
by Mr. H. C. Trent.
Edinburgh and District Radio Society.
.At 8 p.m. Lecture on " Wireless Communica-
tion," by Col. Crawley.

York Wireless Society.
.At 7. .30 p.m. At Grand Cafe, Clarence Street.

Lecture on " Wireless Telegraphy, its History
and Development," by Mr. V. O. Newton.

Wednesday, November 8th.
I n.stitltion of Electrical Engineers

(Wireless Section).
-Vt (i p.m. .-Vt Victoria Embankment. Lecture
on ' The Effect of Local Conditions on Radio
Direction-Finding Installations," by Mr. R. L.
Smith-Rose, M.Sc, and Mr. R. H. Barfield, B.Se.
Redhill and District Y.M.C.A. Wireless

Society.
\t Station Road, Redhill. Lecture on " Tuning"

Thursday, November 9th.
HouNSLow and District Wireless Society.
At Council House, Treaty Road, Hounslow.
Lecture on " Wireless for the Beginner," by
.Mr. S. H. Nayler.
Hackney and District Radio Society.

Special General Meeting to discuss reorganisation
of membership, subscriptions, etc.

Luton Wireless Society.
.At 8 p.m. At Hitchin Road Boys' School.
Practical work and experiments.

Derby Wireless Club.
-At 7. .30 p.m. At the Court, Alvaston. Lecture
on " Protection of Overhead Lines from
.Atmospherics." by Mr. S. J. R. Allwood.
Dewsbury and District Wireless Society.
Lecture on " Inductance," by Mr. Skinner.

Friday, November 10th.
Heckmondwike and Di.strict Wireless Society.
At 7.30 p.m. Exhibition and Demonstration.
Opening by Mr. C. W. Leather, Checkheaton.

Radio Society of Highqate.
At 7.45 p.m. At the 1919 Club, South Grove.
Informal meeting.

Belvedere and District Radio and Scientifh'
Society.

Lecture on " Properties of Crystals," by Mr.
H. H. Smith.

Leeds and District Amateur Wireless Society.
Lecture on " Some Gadgets of a Faddist," by
Mr. G. P. Kendall, B.Sc.

Manchester Wireless Socibty.
Annual General Meeting.

Saturday, November 11th.
Heckmondwike and District Wireless Society.
At 3 p.m. Exhibition and Demonstration.
Opening by Lieut. H. W. Burbury, R.N.,

Crigglestone.

Liverpool Wireless Society.
First meeting of Winter Session at Royal
Institution. Address by Prof. E. W. Marchant.
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Books Received
Tracked by Wikklkss. By William Le Queux.
{Loiidon : Stniiley I'aul tb Co. Cr. 8vo. 7s.lid.net.

and Fcap Svo. 2s. net.)

R.\Dio FOR Everybody. By A. C. Lescarboura,
Editor of Scieiitijic American. (London :

Mclhiien <t Co., Ltd. 170 illustrations.)

How TO Ret.vil Radio. By the Editor of

Electrical Merchandising. {McGrawHill Pub-
lishing Co., Ltd. Pp. 22t!, illustrated, ti' > 4'.

Price 10s. net.)

Elements of Radio Telephony. By William
C. Ballard. (London : McGraw-Hill Publishing
Co., Ltd. Pp. 132, illustrated. 6" X 4'.)

Working Di-agrams of Valve Amplifying
Receiver Circuits. .Arranged by H. W.
.Sullivan. (London : Winchester House, Old
Broad Street, E.C.2. 4th Edition. 30 pp.
7' X i\'. Illustrated. Price Is.)

Working Diagra.ais of Valve Receiving Circuits.
(London : Radio Instruments, Lid., 12, Hyde
Street, Oxford Street, W. 1. 21 diagrams.
7|' X 4J". Price Is.)

A New Testing Instrument.
Messrs. Evershed and \'ignoles ha\e recently

placed upon the market a new insulation tester.

called the " Meg."" This instrument is of excellent

design and construction, and weighs 7 lbs., about
half the weight of the well-known ' Megger." which

The Wireless Society of London
At the Ordinary General Meeting, held on

Wednesday, October 25th, the following were
elected to membership of the Wireless Society of

London :

—

Members :—Charles James Pratt, Eric D'Eresbj-
Moss, Victor Delebecque, Percy Thomas Beard,
Major Edward Williams, Charles Menten Benjamin,
W'iiliam Ross Craik, Ivan Scott Spain, Niels
Nielsen Ladefoged, Harry H. Bond, Neville
Ryland Davis, Egerton G. Pulford, Junr., Colonel
George Frederick Handel McDonald, O.B.E.,
Major Phillip Albert ,Smith, Sir George Stuart
Forbes, John H. White, Owen B. Thomas, Geoffrey
E. Duveen, William Samuel James, Douglas
Ashton Wade, John Eaton Monins, B.A., Gerald
Marcuse. Captain K. E. Hartridge, Henry Charles
Parker, William Ernest Wallis, Cyril Herbert
Mocatta, Henry Arthur French, Captain Herbert
Stanley Prince, M.B.E., S. Goodchild, Reginald
Charles Horrocks, Edward John Bray, Lewis
Henry Taylor, George Howard Nash, C.B.E,,
Alexander Thomas Wallace. William Smith, Henry
James Cook, Dudley Sanders, George Walter
Bowen, James F. Doyle, Edgar Wilfred Lindley.
Frank Stanley Wates, Charles Dibdin, John
Delmore Taylor, Walter Wakefield Burrowes.
Associate Members :—Eric Cuddon, Isadore

Bernard Davidson, Charles Creswick Atkinson.
List of Societies and Clubs accepted fob

Affiliation :—Newport and District Radio Asso-
ciation, Sutton and District Wireless Society,

Streatham Radio Society, The
Hamilton and District Radio
Societv, Walthamstow Amateiu'
Radio' Society, The Bedford
Physical and Radio Societj-.

The Finchley and District

W'ireless Society, Hackney and
District Radio Society, Chelten-

ham Wireless .Association, London
County Council Wireless Society,

The Fulham and Putney Radio
.Society, The Belvedere and
District Radio and Scientific

Society, Wanstead Wireless
Society, Coventry and District

W'ireless Association, The Aber-
deen and District Wireless

Society, Fulham and Chelsea
Amateur Radio and Social

Society.

The •* M EG.," an Insulation Tester.

has made the name of Evershed and Vignoles
famous. Modem production methods and highly
efficient testing and inspection, together enable
the instrument to be moderately priced and backed
by a guarantee.
A Portable Receiving Set.
On page 759 under the above title the article by

Mr. A. Levering states, ""
1 can get down to 4,000

metres." This should have read 400 metres.

A Wireless Doll.

" Wireless parties " were
catered for at special prices at

the Stratford Empire Theatre
during the week ending October 28th. The
programme included an act by Miss Nella Allen,

who introduced a wireless doll, by means of which

the singer was assisted by herself. At the close of

the performance patrons of the theatre were invited

to propose tests should they be sceptical as to the

doll being operated by any other means than those

advertised.
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Wireless Club Reports
NOTE.— Under thia heading the Editor will be pleased to give publication to reports oj the meetings of Wireiets

Clubs and Societies. Such reports should be submitted tcithout covering letter in the exact form in uhich tk*y

are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary.

The Editor will be pleased to consider for publication papers read before Societies. An
Asterisk denotes affiliation with the Wireless Society of London.

Finchley and District Wireless Society.*
Hon. Secretary, Mr. A. Field, 28, Holmwood

Gardens, Finchley, N.3.

On October 9th the above Society elected its

permanent officers, who will hold office for one
year. Chairman, Mr. Trussler ; Secretary, Mr.

Field ; Treasm-er, Mr. Nicholls ; and a Committee
of six, Mr. Bishop, Mr. Macdonald Brown, Mr.

Cannon, Mr. Wilck, Mr. Chamberlain, Mr. Cooper.
Arrangements for the grand social evening

on October 30th included permission from the

P.M.G. to receive musical transmissions from
20M and 20N. Application for affiliation to the

Wireless Society of London was reported to have
been made.
A further meeting was held on October 16th,

when the good news that the affiliation was com-
pleted was made public. ^^^. Trussler continued
his lecture on the elementary theory of wireless,

after which the Marconi Scientific Co.'s unit system
wireless set was demonstrated, musical transmissions

from 2KT and 20M being made audible on a

Brown's loud speaker, kindly lent by Mr. Cannon
in conjunction with a Browns relay belonging

to Jlr. Chamberlain. During the buzzer class,

which was held from 9.30 till 10, the Committee
met and made the final arrangements for the social

evening on October 30th. Mr. Heppel was given

complete charge of the catering part, and arrange-

ments for a pianist and a violinist to come and
supply the music for dancing have been completed.

Mr. Wilck has kindly consented to give a lecture

on November 6th ; the subject of which will be
announced later.

Arrangements are hoped to be completed for the

reception of a wireless speech and concert from
Bristol, which is to be sent by telephone from
Bristol to Marconi House, and to be broadcasted

from there ; this is to take place at 1 o'clock on
November 3rd. Mr. Turner, of Regent Street

Polytechnic, is in charge of the affair, and he is

to give a descriptive lecture of his apparatus to

the Society before the reception.

The Hon. Secretary invites inquiries from all

interested persons in the neighbourhood.

North London Wireless Association.*
Hon Secretary, Mr. V. J. Hinkley, Northern

Polytechnic Institute, HoUoway Road, N.7.

The 102nd meeting of the association wa-s held

on October 16th, at 8 p.m. at the above Institute.

Mr. Norman Wilson was in the chair.

The Chairman pointed out the objects of the

Association in assisting members over any technical

difficulties they may be up against, and that they

had only to ask any question relating to wireless

to bring forth willing help in the matter. Attention

was specially drawn to this as a new member had
nearly left the previous meeting without some
necessary information in connection with a set

he was building.

Mr. F. S. Angel was then called upon to deliver the
first paper of his series, " The Elementary Princi-

ples of Radio Telephony."
The lecturer commenced by discussing the

nature of electricity as a form of energy. He then
performed some experiments dealing with static

electricity. After showing that different kinds
of charges were produced by friction between various

materials, he went on to talk about static induction.

From this point he led up to the action of a condenser
and showed an arrangement to illustrate the differ-

ence there is in the dielectric constant of various

materials by means of weights hung at the centres

of horizontal cords and rubber strips. By means
of an electroscope with a plate capable of being

moved nearer to the leaf system, Mr. Angel demon-
strated that the capacity of a condenser increases

as the thickness of the dielectric is diminished.

This being the end of the first paper a discussion

then took place and Mr. Angel was able to give
satisfaction to a number of questioners.

The meeting closed with a heart}' vote of thanks
to Mr. Angel for the interesting evening.

Full particulars of the association may be had on
application to the Hon. Secretary.

West London Wireless and Experimental
Association.*

Club-room : Stamford Brook Lodge, Ravens-
court Park, W.6.
Hon. Secretary, Horace W. Cotton, 19, Bushey

Road, Harlington, Middlesex.

On October 13th, Mr. A. O. Gibbon, of the

Engineer-in-Chief's Department, G.P.O., gave a
popular lecture on the present-day position of

wireless telegraphy and telephony before a large

gathering of members and their friends. The
lecture was undoubtedly one of verj' great interest

to all present. The speaker remarked that wireless

was one of the greatest benefits to mankind, and
referred to the wonders achieved since the intro-

duction of the thermionic valve, the Aladdin's lamp
of to-day ; also of the vast research work being

carried out in connection with the microphone.

Fiu-ther, the present position of broadcasting

was fully explained, both in the interests of the

bona fide experimenter and the simple " broad-

caster," or those persons only desiring reception

for entertainment only.

In connection with the lecture, Messrs. Bumdept,
Ltd., exhibited one of the latest pieces of apparatus
manufactured by themselves, viz., their L.F. II

Receiver, which was demonstrated by their repre-

sentative, Mr. F. O. Read, M.I.Radio E., and all

those present were delightfully entertained with

speech, music and signals from many amateur,
ship and land stations.

Mr. Read kindly replied very fully to all questions

relating to the apparatus, which is a three-valve

set, consisting of one detector and two note magni-
fiers, each valve being controlled by a rheostat,
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so that one or two stages of note innsnification

eun lie obtained at will. Both Mr. Gihhon and
Mr. Re«d were accorded a very hearty vote of

thanks in the usual manner, and all querists

were satisfactorily answered by both lecturer

md demonstrator before leaving for home.
The Secretary will he delighted to hear from an,\-

gei tlemen desirous of information resjiecting

the objects, etc., of the Association.

Liverpool Wireless Society.*
Secretary, Mr. C. L. Lyons. 7li. Old Hall Street,

Liverpool (Telephone, 4t)41 Central).

A meeting ot the above Society was held at

The Royal Institution, Colquitt Street, Liverpool,

on October 12th, Mr. J. Wainwright in the chair.

There was a record attendance.
This was the first meeting of the winter session,

which promised to be one of the greatest interest.

After confirming the minutes of the previous

meeting, the Chairman called upon Professor E. W.
Marchant, D.Sc., to deliver an address.

The Professor addressed the meeting at some
length, dealing with the subject, " Wireless Broad-
casting," in a most able and pleasing maimer.
Briefly tracing the early history of wireless tele-

graphy point by point, right up to the latest

ilevelopments of the science, he entered upon the

main features of his address, wliich were the

arlvantages and disadvantages of wireless broad-

casting as we might expect it to de\'elop into in

the course of a very short space of time. The
professor concluded his remarks amidst great

applause, and Mr. Hengler proposed a vote of

thanks.
The remainder of the e\-ening was devoted to

a practical demonstration by courtesy of Messrs.

B. N. B. Wireless, Ltd., of Renshaw Street,

Liverpool, and reasonably satisfactory results were
obtained of telephony, musical items, etc., although
only one stage of radio-frequency amplification

was used and the apparatus was connected to an
indoor aerial. The instruments demonstrated
were the Marconi Scientific Instrument Company's
imits. and consisted of I H.F. stage, detector

panel, and three L.F. units, the .sounds being made
audible to all present through a " Magnavox "

loud speaker.

A vote of thanks was passed in favour of Messrs.

B. N. B. Wireless Ltd., and the instriunents were
left for close inspection by all present.

The next meeting was lield at the same address
on October 26th.

Wireless Society of Hull and District.*

Secretary's Address : 10, Portobello Street,

Hull.

There was a large attendance at the monthly
lecture on October 9tli, when Mr. Hy. Strong
(acting Vice-President) gave an instructive paper
entitled " Calculation of Inductance." After a
brief description of what inductance really is and
its varying effects, the lecturer proceeded to give
in detail, and at some length, the various formulae
for calculating this property when constructing
different types and classes of coils such as tiie

solenoid type, pile-wound, basket, slab and others.

He had gone to considerable trouble in carefully

preparing a large number of elaborate tables and
calculations which he exhibited, and if his paper
w'as perhaps a little too mathematical for some of

those present, yet it cannot be denied but that

a very instructive evening was spent. A number
of members joined in tlie discussion which followed.

.\ hearty \ote of thanks was accoriletl to the

lecturer on the proposition of Mr. Steel, seconded
by Mr. Brazendale.

The chair was occupied by the President (Mr.

G. H. Strong), and six new members were elected.

All members who have any pieces of apparatus

to dispose of are asked to send in particulars

to the Hon. Secretary, as it is proposed to hold

shortly a sale of members* surplus apparatus.

New members are reminde<l that there is a small

library of technical works in connection w'ith the

Society. For the present the library is kept at

the ofHces of Messrs. G. H. Strong & Son, Prudential

Buildings^ Hull. It is free to members of the Society

and it is hoped that full use will be made of this

facility.

Radio Experimental Association.*
(Nottingham and District.)

Hon. Secretary, Mr. F. E. Bailey, 157, Trent

Boulevard, West Bridgford, Notts.

The first meeting of the new session was held

in the headquarters of the Association, The People's

Hall, Heathcote Street, Nottingham, on October

12th, when a considerable number of prospective

members turned up.

Mr. Gosling lectured on the construction and
method of using the wavemeter, and later gave

a description of his home-made five-valve amplifier

and tmier. The amplifier was so designed as to

permit any combination of valves t« be used from

1 to 5. The tiuier possessed several novel features,

proving beyond doubt that Mr. Gosling is fully

justified in calling himself a radio experimenter.

Prior to the close of the meeting, Mr. Allan, the

Treasurer, read out the financial statement for the

]5ast year. The same was heartily approved by
those present.

Cientlemen wishing to become members will be

welcomed at the meetings.

Plymouth Wireless and Scientific Society.*

Hon. Secretary, Mr. G. H. Lock, II, Ryder Road,
Stoke, Devonport.
At a meeting of the above on Tuesday, October

17th, at Plymouth Chambers, experiments were

carried out using the electric lighting mains as

an aerial. The results obtained were only fair,

and it was agreed that an outdoor aerial was
far superior to this method.

Buzzer practice will in futiu-e be carried out on

Thursday evenings from 7.30 p.m., one of the

members, Mr. B. Clark, an ex-operator, having
kindly offered to carry out the instructional work.,

Lt is hoped also to have a course of elementary

lectures in tiie near future.

Particulars of the Society maj- be obtained from

the Hon. Secretary.

Brighton Radio Society.*

Hon. Secretary, .Mr. D. F. Underwood, 68,

Southdown Avenue. Brighton.

A meeting was held at Mr. Volk's workshop,

Russell Crescent, Brighton, on October 5th. Two
members were elected.

On September 26th a meeting of the Amalgama-
tion Joint Committee was held, representatives

of the Sussex Wireless Research Society and of

the Brighton Radio Society being present. As a

result of this meeting certain recommendations
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were put to the Brighton Society, and it was
decided (1) To amend the Society's title to read,

"The Brighton and Hove Radio Society." (2)
To elect a supreme council of four members

;

to elect an organisation committee of six members ;

to elect a technical committee of six members.
(3) That there be two classes of membership («) full

membership, fees lOs. entrance, 10s. subscription ;

(6) Associate membership, fees 5s. entrance,
5s. subscription. That all present members be
full members. That any present member may be-
come an associate member if he so desires. That
before any associate member can become a full

member he must satisfy the covmcil or a person
appointed by the council that he has a sufficient

knowledge of valves and valve apparatus, and more
especially of the circuits and apparatus used in the
elimination of re-radiation and interference. (4)
That the officers of the Society be—President
(Chairman of the Council ex officio), Hon. Secretary,
Assist. Hon. Secretary. Hon. Treasurer. Hon.
Librarian. (5) That the funds and effects of the
two Societies be pooled and the funds placed
in a banking account. (6) That full members
and associate members have the same voting
power, but that associate memVjers are not eligible

for election to the technical committee.
It is thus intended to ]3ut the new Society on a

superior level, and to do its utmost in the interests

of the science, at the same time regarding the
decision of the P.M.G. as a very wise attitude.

Newport and District Radio Association.*
Hon. Secretary. Mr. Edward R. Brown. 92,

Corporation Road, Newport.
On October 12th. before a large gathering of

members, Mr. W. D. Lewis Evans, M.A., Aber-
tillery, gave a very fine address upon " The Con-
struction of an Amateur Three-Valve Station."
Added interest was given to the lecture by Mr.

Lewis Evans placing on view a three-valve instru-

ment which he himself had built up—a highly
instructional address punctuated by anecdotal
references to the humorous side of the " mysteries

"

of wireless being thoroughly enjoyed and ap-
preciated.

Mr. J. H. M. Wakefield occupied the chair,

being supported by the Hon. Secretary, Mr. Edward
R. Brown.
A hearty vote of thanks, proposed by Mr. H. W.

Winslow, and supported by Mr. A. Treverton .Jones,

was accorded the speaker, who. in replying, said

that the Association provided a long-felt want to

the wireless amateurs of Monmouth.

Wanstead Wireless Society.*
Hon. Secretary, Mr. A. B. Firman, 18, Clavering

Road. Wanstead Park, E.12.

A very successful meeting of the Society was held

on October 1 2th, when Mr. Nickless, a vice-president

of the Society, demonstrated the comparative
values of the tuned anode circuit and the leaky

grid rectifier in the reception of wireless telephony.
The Marconi concert was received very well

on Mr. Nickless's apparatus, also the test records

of Major Parker transmitted to the Society after

the conclusion of the concert, both of which were
much appreciated by the members present.

The Societv meets every Thursday evening at

St. Gabriel's Church Hall, Aldersbrook Road, E.12,

at 8 p.m.

Fulham and Chelsea Amateur Radio and
Social Society.*

Hon. Secretary, Mr. R. Wood. 48, Hamble
Street, Fulham, S.W.6.
On October 17th tluee new members wr.

proposed and seconded, the meeting accer
their enrolment. Mr. Hubbard offered tr

a series of twelve lectures, one every a'

week ; this was accepted. Another me''

Cox, also gave a shoit lecture dealing f .th

transmission and leception, explain!' part
by means of apparatus. He was hep auded
for the simple way he had expre; elf.

The Secretar}' was then asked t>_ j a short
lectuie on reaction, its use and abu^ j, and the
P.M.G. 's objections to the u,se of it. This was
also simply dealt with for the benefit of junior
members, and again appreciation was shown in

the usual way.
A library has been started, and a librarian is

shortly to be appointed.
Owing to the increased niunber of members

it is proposed to adopt a second room at the college
ancP divide the meetings.
The total membership is now 86.

Guildford and District Wireless Society.*
The weekly meetings of this Society recommenced

on October 16th witli a demonstration of the
" Armstrong Circuit " by Mr. E. P. Brown (a

member). Mr. Brown explained at length the
advantages and disadvantages he had experienced
with the circuit during his experiments and use of

it. after which Mr. F. A. Love (2HX) very kindly
obliged with a transmission qf speech and music.
The whole of the reception was received on a
frame aerial. The demonstration was thoroughly
enjoyed by all present.

On October 21st a party from the Society visited

the Aldershot Military Wireless Station, and spent
an extremely interesting and instructive time, the
method of automatic transmission and reception

being the chief point of interest. The visit was the
last of several which have been made to neighbour-
ing stations, both commercial and amateur, all

of which proved valuable from an educational point,

to those who attended.
The Hon. Secretary, Mr. Rowland T. Bailey,

46. High Street, Guildford, will be pleased to

answer all enquiries regarding membership.

Radio Club de Espana, Madrid.
.Secretary-, Sen. F. Castana. Fernandez de los

Rios 25.

The establishment of this club took place some
time ago and immediately met with satisfactory

results. In twenty days nearly 250 members were
enrolled. As readers of this journal the members
through their .secretary send greetings to all English
amateiu-s. Reciprocal correspondence is invited.

Amateurs wishing to communicate with this club
shoulil write direct to the Secretary, whose address
is given above.

Scarboro' and District Wireless Club.
By arrangement with Messrs. Fattorini and

Preese, Bradford. Mr. R. .J. Leeves (representing

Mr. W. R. H. Tingey, London) gave telephony
demonstrations through loud speaking instruments
to the members on October 14th and 15th.

An interesting winter session is being arranged
bv the Committee.
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Portsmouth and District Amateur Wireless
Society.

Hon. Secretary. Mr. R. (J. H. Cole. 34, Bradford
Road, Southsea.
The weekly meeting of this Society was attended

on October 11th by a good niunber of members.
After tlie usual buzzer class, a talk was given by
Mr. R. G. H. Cole, the Secretary, on accumulator
charging on the Noden valve system. Following
discussion, Mr. Cole gave a fiu'ther interesting

talk on his transmitting apparatus, and also upon
the various receiving sets he had experimented
with at various times. .\ hearty vote of thanks
was given >Ir. Cole.

The Society was very pleased to receive Mr.
Simpson, of Radiophones, Ltd., at their meeting,
and this gentleman gave a very interesting talk

upon broadcasting plans. Mr. Simpson very
kindly offered to demonstrate his three-valve set

to the Club, and his offer was gladly accepted.

The Society are still anxious to increase their

membership, and all amateiu's who would care to

join the Society will be certain of a hearty welcome.
Prospective members should address communica-
tions to the Hon. Secretary.

Wakefield and District Wireless Society.
Hon. .Secretary. Mi-. Ed. Swale, 11. Thornes

Road, Thornes, Wakefield.

A meeting was held on October (ith in the

Y.M.C..\.. when Mr. R. Leedal read a paper on
* Accumulators." Many useful hints on the lu^e

and care of accunuilators were given by Mr. Leedal.

On October 13th, another meeting was held in the

Y.M.C..\., when Mr. Bateman gave a very interest-

ing lecture on his own receiving station. Mr.
Bateman had on show a good deal of his apparatus
and very ably described it, drawing diagrams on
the blackboard and showing how one, two or three
valves could be used at will.

The Society hope to move into new quarters in

the Technical and Art School in a week or two.

Tottenham Wireless Society.
Hon. Secretary, Mr. R. A. Barker. 22 Broad-

water Road, Bruce Grove, N. 17.

The third meeting was held on October 5th,

preceded by half-hour's buzzer |)ractice. The
Chairman gave a lecture on " Retroactive Ampli-
fication," which was of great interest. Business
was then discussed and it was proposed by the

Chairman that the future place of meeting should
be the Bruce Grove Schools, Sperling Road, and
that the evening should be changed to the Wechies-
day of every week. This proposition was seconded
by Mr. Baker and carried unanimously.

It was proposed that a General Committee
should be formed, and in addition to the present

four members, namely, the Chairman, Secretary,

Treasurer and Mr. Bower, a further three members
should be elected. These were decided by vote,

and Mr. Winter, Mr. Hall, and Mr. Glyde were
appointed.

It was also decided that the Society should have
a librarj', and Jlr. F. -\llard was elected as librarian.

-Aji interesting programme has been formed for

the next four meetings, and intending members
should join immediately.

Particulars of membership on application to the
Hon. Secretary.

Hyde Amateur Radio Society.

Hon. Secretary, Mr. Alfred Stainthorpe, 5,

Cheapside, Hyde, near Manchester.
The above Society holds its meetings in the

Flowery Fiekl Hotel. Favourable progress is

being made and enjoyable evenings spent in
" listening-in " to the various signals and telephony
from Writtle on Tuesdays. The opening of the
Manchester broadcasting station is eagerly waited
for. It is hoped to announce an open evening
very shortly.

Information regarding the Society can be oVj-

tained on application to the Hon. Secretary.

Barnsley and District .•Vmateur Wireless
Association.

Hon. Secretary, Mr. G. W. Wigglesworth.
.At the official opening night of the above Asso-

ciation, held on October 11th, the President,
Major E. A. Barker, M.C., delivered his inaugural
address at the new headquarters, Y.M.C.A. Bvnid-
ings.

The address, which included a brief history of

the .A.ssociation from the time of its establisliment
in 1913, was followed by a lectme divided into two
parts—the first part on " Heterodyning," and the
second part on " Directional \\'ireless." In his

I'emarks upon Heterodyning, i.e., of beat reception
without an oscillating aerial, the President em-
phasised the necessity for eliminating interference
with other people's reception, and pointed out
the great assistance which could be rendered by the
.A.ssociation, by instructing its members in the
theory of wireless, so that they may be real bonn
fide experimenters, and not merely " dabblers."
To this end the President stated his intention
of presenting to the Association a " Heterodjne "

\\"avemeter.

The President's lecture on Directional Wireless
was baseil u]jon his extensive experience during
the war. This was clearly elucidated by means
of a large map. and appliances for tracing both lanil

and air transmitting stations. A series of lantern
slides greatly added to the illustrative part of the
lecture. At the conclusion, a hearty vote of thanks
was passed to Major Barker.
A programme of the future work of the Association

is being preparefl, the chief items being a series of
lectures on elementary Wireless Theory by the
Secretary, Mr. G. W. Wigglesworth.

Guildford and District Wireless Society.

Hon. Secretary. Mr. Rowland T. Bailey. 4(i,

High Street, Guildford.

On October 7th the above Society arranged
for a party of Boy Scouts to " listen in " to the
Prince of Wales's speech. The speech was heard
with wonderful clearness, and the party were keenly
interested. The weekly meetings of this Society
recommenced on October 16th with a demonstra-
tion of the Armstrong Circuit, by Mr. E. P. Brown.
With the rapidly increasing numbers of wireless

enthusiasts it is hoped the membership will swell

proportionately. The invitation is again ex-

tended to all who are interested to visit the rooms
at 40. High Street. Guildford, on any Monday
at 7 p.m., or comnuinicate with the Hon. Secretary
at the same address.
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Portsmouth and District Amateur Wireless
Society.

Hon. Secretary, Mr. R. G. H. Cole, 34, Bradford
Road, Southsea.
The usual monthly business meeting of the

Society was held at the John Pile Rooms on
October 18th. There was a good attendance of

members, and further new members were elected.

Various other matters were dealt with, and it

was suggested that the Society should hold a social

evening at an early date, a committee being
elected to deal with this matter.

After the meeting an address was given by a
member, Mr. Harrold, on "Detectors." Mr.
Harrold dealt with the earliest form of detectors
used, and various diagrams were passed among
the members to illustrate these detectors. Un-
fortunately there was no time for Mr. Harrold to

complete his lecture with regard to valve detectors,

but it is hoped the conclusion will be delivered
subsequently. A very hearty vote of thanks
was given Mr. Harrold.

Southampton and District Wireless Society.
Hon. Secretary, Mr. T. H. Cutler, 24, Floating

Bridge Road, Southampton.
A meeting of the above Society held on Octobei-

4th resulted in a pleasant evening being spent.

Arrangements were made for a visit from the
Signalling Section, R.E. " Wireless Section,"
Capt. Grist, M.C., and various other officers attend-
ing. This is the opening of a .series of visits being
arranged by the Secretary. The Society will

shortly pay a visit to the " R.E." also the University
College. Mr. C. E. Chester, of the University
College, is a inember of the above Society, and will,

during the winter months, give several lectures.

At a general meeting held on October llth,

rules, etc., were drawn up, and judges appointed for

the single valve competition. Substantial prizes are
offered, and quite a large number of members
have entered. Closing date for entry first week
in November.
The Society have made application for a trans-

mitting licence, and hopes in a short time to erect

the same. Anyone in Southampton district can
have full particulars of rules, etc., on applying to

the Hon. Seci'etary.

Stockton and District Amateur Wireless
Society.

Hon. Secretary, Mr. W. F. Wood. 4, Biikley

Square, Norton-on-Tees.
The monthly meeting of the above Society was

held in the concert hall of the Malleable Workmen's
Institute, Norton Road, Stockton, on October 1 2th.

Tlie Chair was taken by Mr. J. Mulcaster. The
Secretary announced that the aerial was nearly
ready for erection, and would be in use in a very
short time.

The President stated that during the evening a
member had come forward and had kindly arranged
to provide the Society at once with a very handsome
receiving set. A set of rules was submitted to the
members and accepted. The question of entrance
fees, etc., was left in the hands of the Committee.
The membership is steadily growing, and now

numbers over 80.

After the meeting a lecture was given by Mr. R.
King, of the Middlesbrough VVireless Society,

on " The Application of the Three I'^lectrode

Valve to Receivers."

Votes of thanks to the lecturer were given for
his very interesting lecture, to which he suitably
replied.

Bromley Radio and Experimental Society.
Hon. Secretary, Mr. .1. Fergusson-Croome,

2(i, Wendover Road, Bromley. Kent.
Another successful meeting of the above Society

was held at the White Hart Hotel on October, 17th
when some 30 members attendeil.

The Marconi Concert from Writtle (2 MT) was
remarkably well received on a foiu--valve set
constructed by Mr. Allen, which was amplified
further by a " Brown " Microphone Amplifier and
rendered audible to all present by a " Brown "

loud speaker.
The Secretary announced that the weekly

meetings of the Society would in the future be held
at the Ex-Service Men's Club, where the usual
lectures and demonstrations would be preceded
by a Morse buzzer class conducted by Mr. Allen.
Mr. Allen was then called upon to give a brief

description of his set, which proved both interesting
and instructive.

Some further music was received from Blackheath
(2F0).
As a result of the meeting several new members

were enrolled, bringing the total membership to
nearly 50.

The rapid growth of the Society is in no small
way due to the manager of the White Hart Hotel,
who has so generously given accommodation to the
Society and to whom the Society tender their
best thanks.

Gowes District Radio and Research Society.
Hon. Secretary, Mr. L. Ingram, 1, Mill Hill Road,

Cowes, I.W.
The Society held the first meeting of the second

year at the headquarters. East Cowes, on October
4th. The evening was devoted to an exhibition
of receiving sets owned and mostly made by the
members. A nmnerous and varied assortment
of ajiparatus was exhibited, ranging from a four-
valve amplifier to a tiny crystal set, ineasuring
two inches by one inch, and capable of receiving
signals on tliree separate wavelengths. Several
unique and useful components were on view also.

The different circuits were explained by the members
and demonstrations were given, providing a most
interesting evening to all concerned.
On October 7th the Society entertained about

thirty members of the local Scouts' organisation,
including repi'esentatives of the Boy Scouts, the
Sea Scouts, and the Rovers, enabling them to
" listen in " to the Prince of Wales's message. The
Prince's voice was heard distinctly by all, thanks
to Mr. Ball, who kindly brought along his four-

valve set and a loud speaker for this occasion.

The musical items which followed were thoroughly
enjoyed. At the conclusion, Capt. W. Matthews,
thanked the Society on behalf of the Scouts for

a most interesting and iiistructive demonstration.
On October llth the Society enjoyed a splendid

lecture upon " Direction Finding," given by
Mr. C. Mugliston. The lectiu'er explained the
apparatus used and the methods adopted in a
very clear manner, also the uses to which it was
put. The questions which followed the lecture

proved how much it was appreciated.
Mr. Mugliston has kindly promised to give other

lectures during the present session.
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Questions and Answers

I

NOTE.—This scclioii of the magazine is placed at the disposal of all readers who wish to receive advice
and infornuition on matters pertaining to both the technical and non-technical sides of wireless work. Readers
should comply with the following rules :

—(1) Each question should be numbered and written on a separate sheet

on one side of the paper, and addressed ""Questions and Ans'wers," Editor, The Wireless World and Radio
Review, I2j 13, Henrietta Street, London, U'.C2. Queries should be clear and concise. (2) Before sending in
their questions readers are adoised to search recent numbers to see whether the same queries have not been dealt

with before. (3) Each communication sent in to be accompanied by the "'Questions and Ansm-ers" coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, u'hich is for reference and not for pitblication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries >eill be answered under the initials

and town of the correspondent, or, if so desired, under a "' nom de plume." (5) In view of the fact that a large
proportion of the circuits and apparatus described in these aiiswcrs are covered by patents, readers are advised
before making use of them, to satisfy themselves that they would not be infringing patents. (6) Where a reply
through the post is required, every question sent in must be accompanied by a postal order for the amount of
Is., or 3.5. (kl. for a maj^imum offour questions. (7) Four questions is the maximum which may be sent in at

one time.

"A.S." (Morecambe) asks (1) What is the

differetwe between rectifying, note magnifying, H.F.
amplifying, L.F. amplifying, detecting and audio-
frequency panels. (2) // u-iring of his panel is

correct. (3) For a diagram using the three panels,
and using ba.^ket coils or duolateral coils.

(1) Without going into details, the function
of each panel is indicated by its name. (2) The
diagram (Fig. 1 ) shows how to connect the panels
together. It appears from your sketch, that the
transformers are connected outside the panel. (3)
See the articles on " Experimental Station Design,"
appearing in alternate issues.

which it is at present fitted. A reactmg valve
circuit, of course, would produce good results, but
is liable to cause interference. If you are not
satisfied with your present receiver, the only useful
fitment which it includes being the variometer,
we suggest that you commence to build a three-
valve receiver, making use of the non-radiating
arrangement described in our issue of Sep-
tember 30th.

" G.G." (Sydenham).—The diagram to which
you refer shows the connections of a very simple
set. No. 39 S.W.G. enamelled wire is not suitable

Fig, 1.

" D.H." (Beckenbam).—It will be quit« easy,
of course, to convert your " Metro-Vickers" crystal
receiving set to a single-valve set, though it is

doubtful if a single valve arranged as a detector
would give better results than the crystal with

for winding iutervalve transformers, and we
suggest you make the transformer exactly as shown
in the issue of August 19th, 1922. Full construc-
tional details are given, and you should meet with
no difficulty.
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" G.E.T." (Harrow).—We do not like your
diagram. We understand you are using a set

comprising 1 H.F. transformer coupled valve,

1 detector valve, and 2 L.F. coupled valves. We
suggest you rewire the apparatus to Fig. 2, page
880, September 30th issue, or if you would like

to use switches to cut in or out valves at will,

try the circuit on page 883, September 30th issue,

but omitting the first valve.

"G.G." (France) asl-s various questions.

( 1 ) The wavelength of your aerial circuit cannot
be reduced much below half the natural wav^elength

of the aerial, which in yoiu case would be half

300 metres. (2) We suggest for short wavelengths
you make up a coil 3" diameter, 4" long, wound
with No. 22 D.C.C., taking, say, 6 tappings, and
use a series tuning condenser of maximum value
0-0015 mfds. (3) High resistance telephones
must be used when you wish to connect directly

with the anode and +H.T. When you wish to

use the low resistance telephones, a telephone
transformer must be employed. Each have their

advantages, and we prefer to use the L.R. telephones

and transformer.

"A.J.H." (Bexhill-on-Sea).—As to the use
of an artificial aerial for transmission purposes,

we would point out that an aerial of this sort is

specially authorised by the Postmaster General
for laboratory test purposes, on the express under-
standing that it is specially arranged to have
a very limited transmitting range—say not more
than a few yards. If your intention is to aim at

transmitting over a distance of two or three miles,

a frame aerial is quite unsuitable, and from the

wording of yovu permit it is obvious that the Post

Office is not desirous that you should transmit

over this range. You should have stated your
requirements when making application, supporting

your request by evidence that transmission over

two or three miles would be helpful to you in your
experimental work.

"R.E.W." (Camberwell).—We consider the

connections shown in your diagram "C" to be
best for your purpose, although a switch to join the

A.T.C. in series or parallel with the A.T.I, is

recommended. It is very desirable that variable

coupling be provided between coils CI and C2,

and the provision of this adjustment will amply
repay in result any slight effort required to use it.

If the inductance of the reaction coil CI is made
suitable for broadcast reception, external induc-

tance will have to be added when you wish to

receive transmissions on longer wavelengths.

Two coils could therefore be connected up to the

switch as indicated in the sketch, one suitable

for the Hague transmissions and the other for Paris.

It is quite possible to arrange for the ind\ictances

to be fi-xtiu-es, but in that case switches will be

required, and it is for you to decide whether to

use a number of switches, or to use a few plug-in

coils. We suggest you use plug-in coils, which are

easier to build and use than dead-end switches.

"B.A." (Thetford) ash-s (1) The best way of

erecting a 80' telescopic mast. (2) What sort of

set should be used to get the Hague, Paris and broad-

casting stations. (3) If a microphone amplifier

would give belter results than two valves added to a

single valve set.

(I) The only satisfactory way of erecting a

mast of this size is by means of a derrick, itself

about 20 to 25 ft. high. Three of foiu' guys should
be rmi from the top of the derrick to their proper
places on the mast, while the latter is lying on the
groimd. The mast is then pulled up by pulling

down the derrick, side guys being used to prevent
either the mast or the derrick falling over sideways
while the mast is being pulled up. See page 261,

May 27th, 1922; also "Mast and Aerial Con-
struction for Amateurs," by Ainsley (Is. 6d. ).

(2) A three-valve set with reaction back to the anode
of the first valve would probably give the desired

results with the stated aerial. (3) No ; two valves

properly arranged will be superior to a microphone
amplifier, and will give you much less noise in opera-

tion.

" HOME-MADE " (Barrow-in-Furness) osts

(1) Hoiv much No. 40 wire would be needed for a
telephone transformer, and what other wire to use

with it. (2) Whether a sample of mica is suitable

for making condensers. (3) Capacity of a condenser

with 59 plates 9 cins. in diameter, using \" spacing
washers.

(1)3 ozs. of No. 40 may be used for the H.R.
winding, with 6 ozs. of No. 32 for the L.R. winding.

(2) The sample referred to has not come to hand,
but any grade of mica will be of good enough
quality for the construction of receiving con-

densers. (3) 00028 mfds.

" R.S." (Grimsby).—We cannot state the

exact niunber of turns which should be wound
in the slots, as you have omitted to tell us what
range of wavelengths you wish to cover, and we
suggest you experiment a little vuitil best values

are obtained. We suggest you wind each slot with
100 turns of No. 40 S.S.C. copper wire. Only a
few omices of wire is required.

" H.W." (Harrogate).—Without entering into

a discussion as to the relative merits of amplifiers

recommended by various writers, we think you
would be well advised to leave the suggested

amplifier alone, and construct Bull's " Broadcast
Receiver " (described in the issues of Augxist 26th

and September 2nd). Full constructional particu-

lars are given, and you can easily arrange to cover

wavelengths up to 2,000 metres. We suggest

you employ the coils exactly as described in the

article.

" E.H.R." (Pirbright).—There is not of neces-

sity something wrong with your set because you
hear Paris without an A.T.I. Paris is c^mploying such

a large amount of power that sometimes a crystal

receiver not connected to the aerial will pick up
sufficient energy to produce an audible signal. The
probable reason for not having received short wave
telephony is that your set will not tune down to the

wavelength. The A.T.C. shouki be in series with

the A.T.I., and short wave H.F. transformers

must be used. The values of the four condensers

are quite suitable. We think it is very improbable

that your aerial is radiating energy. When the

reaction coil is coupled with the H.F. transformer,

the only energy which could be radiated is that

produced by the small grid circuit flowing in the

grid filament circuit of the first valve. This is so

small as to be almost negligible.
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"G.S." (Edinburgh).—Without discussing
the merits of any particular make of H.F. trans-

former, one has to remember that if untuned H.F.
transformers are used, the number of tuning
adjustments are reduced ; hence tuning is not in

any way critical. If. on the other hand, each
H.F. transformer is tuned, tlie niunber of adjust-
ments is increased, tuning is critical, and the set

requires more careful handUng. To receive tele-

pliony properly it is essential that critical adjust-

ments are provided, but, of course, they should
not be so numeroiLs that tuning in becomesJa
diflficult operation.

" C.B." (Liverpool) asks (1) For a diagram
of connections making use of apparatus already

in his possession. (2) Wavelength range of set.

(3) Nearest Broadcasting Station, (-t) For advice.

(1) See Fig. 2. (2) and (3) Wavelength range
250 metres to 1,500 metres. You will have no
trouble in hearing the nearest broadcasting station

(Manchester). (-4) Write to the Secretary, Post
Office, pointing out the alteration.

V

Fig. 2.

" G.R." (Shrewsbury).—We cannot criticise

the action of the Postmaster General with re-

gard to withholding from you an experimental
receiving licence, and moreover, we are unable
to offer you very much advice as to supporting
your claim, without knowing the reasons j'ou
have stated as to why you wish to conduct
experiments in wireless telegraphy. The Post
Office are prepared to authorise experimenters to

use wireless apparatus where it is apparent that
they have some serious theme of research in view,
and they are qualified in the manipiJation of

wireless apparatus. We would recommend that you
become a member of a Wireless Society which is

affiliated to the Wireless Society of London, in

order to show that you have a serious interest in the
subject. Vou might then draw the matter to the
notice of the local Secretary, who might, if he
considers necessary, endorse your application and
pass it to the \Vireless Society of London for

recommendation.

"L.J.W." (Middlesex).—(1) As you wish to
receive the broatlcast transmissions only, a cylin-

drical tapped coil is the best form of inductance.
A coil 3" in diameter and 4" long, of No. 22 D.C.C,

with nine or ten tappings, will be quite suitable for
the aerial inductance, while a coil 2^" diameter and
i" long, of No. 2G D.C.C, with, say, six tappings,
will be suitable for the closed circuit. The aerial
tuning condenser should be in series with the A.T.I,
while receiving short wave signals. (2) If you
possess a set of coils, you might try a small coil in
the aerial circuit, the next larger for the closed
circuit, and the biggest for the reaction coil.

(3) We regret we cannot give you a layout, panel
dimensions, etc., and we suggest you look through
recent issues of our journal, and we think you will
have no difficulty in choosing a suitable design.

" E.R.S." (Bredbury).—We have frequently
stated in this journal that the arrangement you
propose to adopt is. in our opinion, unsatisfactory,
and will cause interference to other amateurs
receiving on the wavelength to which your
set is adjusted. If you hold an experimental
licence you are permitted to use just whatever
circuit you like, and it is assumed that you are
sufficiently skilled to know whether or not your
circuit is likely to cause interference. We recom-
mend you to read the Questions and Answers
section of the last few issues, and also to read the
article tinder the heading " Experimental Station
Design " in the issue of September 30th last.

A statement lias now been made by the Postmaster
Oeneral, as no doubt you are aware, regarding
oscillating receiving sets. This statement is

reprinted in our issue of October 21st.

"H.N." (Huddersfield). The Postmaster
General is not likely to approve the use of the circuit
shown on page 780 for leception on broadcasting
wavelengths. If you hold an experimental licence
you are privileged to use any circuit you like,

using your own discretion as to whether you think
it is likely to cause interfei'ence. A circuit likely
to be approved by the Post Office is given on page
8U7 of September 30th issue, and the conditions
concerning the types of circuits used in broad-
casting apparatus have been recently stated
in the press, and fm-ther information appears
in the issue of this joiunal of October 21st.

"W.C.B." (Birmingham).— The grid timing
condenser is very necessary when tiuiing to short
wavelengths. You may try the circuit without
it, but you will find it is better to time the grid. A
grid leak is not necessary in a circuit of this des-
cription. Actually the secondary of the microphone
transformer acts as the leak. To apply negative
potential to the grid, dry cells may be used, but
it is usual to employ a leaky grid condenser. The
value of the grid leak and condenser required
depends on the anode potential, and is for the pur-
pose of holding the mean grid jiotential at the most
suitable value.

"M.S." (Ireland).—The basket coils should
each be wound with No. 22 D.C.C. wire. About
six will be necessarj', and each should have a mean
diameter of 3i". The coils should not be laid

together so that they touch each other ; about
y space between each coil is necessary. The reac-

tion coil may consist of coils 3'," mean diameter,
wound with No. 28 D.C.C. We are afraid we
cannot help you much, as you do not state the
type of receiver you propose building.
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"DON BEN" (SouthaIl).-^I£ the plates

are 2|" diameter, the spacing washers 1/8" thick,

and the plates 24 mils, thick, 47 plates will give
you a capacity of 0-0005 mfds.

"S.B." (Hanwell) auks (1) Whether he may
use a circuit given in answer to another correspondent

.

(2) Resistance of a potentiometer.

( 1 ) You may certainly use the circuit given in

reply to the question of another correspondent.
The aim kept in mind when giving answers to

queries is to make the answers as generally useful

as possible. (2) The connection may be made
at the negative L.T. terminal. If you wish to use
a potentiometer, employ one with a resistance

of about 400 ohms.

"E.M.W." (Cheshire) asks (1) Questions
about his set. (2) // proposed H.F. transformer
is suitable. (3) Who is 2 RC. (4) For criticism

of his diagram of connections.

(1 ) We think if you add 1 H.F. valve to your set

the troubles will disappear. (2) We suggest you
employ a tuned anode coil ; one coil will then
suffice. However, if you prefer the H.F. trans-

former arrangement, couple the two coils together.

It would be better to make up a H.F. transformer
exactly as described in the issue of September 3rd,

page 715. (3) We have no information. (4)
The proposed arrangement will do quite well,

but the reaction coil should be connected between
the anode and transforiner.

" J.E." (Birmingham).—We think the trans-

formers might suit your purpose, and you should
certainly try them, and compare them with the

results obtained from a standard transformer.

"R.B." (Ireland).—There is no critical value

for the anode choke coil, and we suggest'you wind
a coil 1" diameter, 3" long, with No. 28 D.S.C. wire.

The anode blocking condenser may have a value
of O'OOl infds. This value is not at all critical

and the only point in connection with it is that

its insulation must be capable of withstanding
three or four times the voltage of the high tension

supply. The aerial tuning inductance may con-

sist of 40 turns of No. 16 D.C.C. wire on a 3^"

diameter former, tappings being taken at every
turn at the aerial end ; and the grid coil may con-

sist of 60 turns on a former 3" in diameter. We
notice you have not shovvn the key connected in

circuit. It is usually convenient to key directly

in the high tension supply lead, but if the high

tension voltage is above three or foiu- hundred
volts, we suggest you use a grid leak and condenser,

then join the key so that when it is depressed

the grid leak is connected across the grid condenser.

We are afraid we cannot give you much informa-

tion, as the diagram submitted does not show
the valves or power you propose using.

"O.P.S." (Dingwall).—The sample of wire

submitted is No. 42 S.S.C. copper wire. We
suggest you make the low frequency intervalve

transformer of the closed core type, making vise

of a bundle of iron wires. The core should be i"
diameter and 3" long ; the primary winding should

be 10,000 turns of No. 42, and the secondary

15,000 turns of No. 42. The primary winding
should be wotind on fi«st. About 6 ozs. of wire

will be required.

"S.S." (Leyton).^We do not care for the
circuit as jacks are used in the H.F. circuits. A
diagram of a 5-valve .set, exactly as you require,
is given on page 883, September 30th issue. The
values of the components are marked in. The
vernier condenser is joined in parallel with the
A.T.C.

"M.V.D.T." (Southampton), asks (1) .4

question about an instrument he has bought. (2) How
to charge his accumulator off 200 D.C. wires,

{ I ) We regret we cannot help you, since we have
no particulars of the apparatus to which you refer.

(2) We suggest you join the accumulator in series

with 200-volt, 32 candle power carbon filament
lamps. The lamps are joined in parallel.

"J.A.F." (Ayrshire) asks i-arioits questions
about his set,

(1) You will hear ship stations, broadcast trans-

missions certainly, and local transmissions. (2)
We suggest you fix a mast to the stunted tree as
tall as convenient, and run the aerial from the mast
to the chimney stack. Use a double wire aerial.

'

' JUMPER '

' (Woking) asks ( 1 ) For a diagram

of a 3-valve set using I H.F., 1 Detector, 1 L,F.
(2) For particulars of a reaction coil. (3) Range
of set.

(1) The diagram to which you refer (page 883,

September, 30th issue) is very easily followed, and
we think "you will be able to modify the diagram
yourself. (2) The reaction coil may consist of

100 turns of No. 38 S.S.C. wire, inductance being
added in the reaction circuit for longer wavelengths.

(3) You may hear PCGG and should hear all

British broadcasting stations.

"J.H." (Edgbaston) asks (1) For criticism of

his set. (2) Why set howls. (3) What coils to use.

(4 ) For suggestions to improve set.

(1), (3) and (4). The reaction coil is shown
coupled to the aerial coil, and no closed circuit

is employed. This is wrong. We suggest you
use a closed circuit, and couple the reaction coil

to the anode coil of the first valve, as explained in

recent issues. The A.T.C. should be in series with

the A.T.I, when receiving on short wavelengths.

The batteries are correctly connected. (2). The
howling is probably the result of too much reaction,

and with a circuit of this type you will in all

probability be causing interference and spoiling

the enjoyment of others.

SHARE MARKET REPORT.

Prices as we go to press on October 27th are ;-

Marconi Ordinary .

.

. . £2 6 3

„ Preference.

.

., Inter, Marine

Canadian .

.

Radio Corporation of America :

—

Ordinary .

.

Preference .

.

2 2 6

1 7 3

10 lOi

1

14 3
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The Transatlantic Communication Tests,
By Philip R. Coursey, B.Sc, F.Inst.P., A.M.I.E.E.

THE main object of the forthcoming

transatlantic communication tests be-

tween American, Canadian, and Euro-

pean radio amateurs is not only to pick up
signals from the other side of the Atlantic

as was done last year, but also, if possible,

to establish communication in both directions

across the ocean solely between amateur stations,

and using the amateur wavelengths. While
arrangements are well in hand for the use of

specially equipped transmitting stations in

this country during these tests, there are

doubtless also many other amateur stations

which have established long-distance signalling

ranges, and which could therefore take part

in the tests with some chance of success. It

is very desirable that this country should have

several transmitting stations in operation

during the tests in order to give the Americans
plenty of signals to listen for. Several French
stations will also be transmitting.

Transmission to America.
In order to avoid confusion it will be neces-

sary to arrange a special programme of trans-

missions, so that each station taking part has

a special period allotted to it, and also a special

set of code letters so that the receptions in

America can be checked up.

Every amateur transmitting station that has

an authentic record of having transmitted

signals over at least 400 to 500 miles is there-

fore asked to communicate with the writer

of this note as soon as possible, if they are

willing to take part in the tests. The exact

dates of the transmission tests from this side

have not yet been settled, but they will follow

the transmissions from the United States,

which are to take place in December.

The particulars required are :

—

Name and Address of Licensee of station,

and exact location of the station.

Call Letters.

Wavelength to be used.

Maximum ranges already attained (tele-

graphy).

These transmission tests will continue for

several nights, each station taking part being

allotted a different time for transmission on
successive nights, and being requested to

adhere strictly to these times and not to trans-

mit on other periods. Owing to the time
difference between the United States and
Great Britain it will not be practicable to

commence the tests until midnight or i a.m.

G.M.T.

In order to allow time for the completion

of the final arrangements it is requested that

everyone willing to take part in these tests

will notify the writer before November 22nd,

at the address stated below. The special

code letters, and details of what is to be trans-

mitted during the tests will be sent by post

to each entrant shortly before the commence-
ment of the tests, the dates of the commence-
ment of which will be announced later in these

columns

.

Reception from America.
As in last year's tests the transmissions

from America and Canada will be sent on the

usual American amateur wavelengths in the

neighbourhood of 200 metres, and also on the

special wavelengths in the neighbourhood of

365 metres, which are hcensed to some of their

stations. Transmissions will take place during

a period of approximately five hours on each
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night, the stations taking part being allotted

a different portion of the five hours period

on successive nights. The wavelength of the

transmissions at any given time will therefore

be different on successive nights, but it will

be possible to circulate a list of the wavelengths

of the transmissions to be made during each

period each night a short time before the

commencement of the tests.

In order that any information of this kind

which may possibly arrive too late for publica-

tion in these columns may be circulated to all

those who wish to listen in for the signals,

it is requested that every one desiring to take

part in the reception tests notify their name
and address to the writer before November 22nd.

Last year's tests again emphasised the neces-

sity of asking everyone possessing wireless

apparatus to refrain from using it during the

periods of the tests unless they are actually

using it for listening in. Except in the most
favourable circumstances the signals from the

other side will on the whole not be of great

strength, so that any local jamming may
completely spoil the tests. There is already

so much interference on these wavelengths

by the harmonics from high power stations

that all other avoidable interference must
be eliminated if success is to be attained.

The radiation from oscillating receiving sets

on these short wavelengths is so large that a

single oscillating receiver may spoil the chances

of many others for several miles round.

Too great an emphasis cannot therefore be

laid on the necessity of avoiding the use of such

apparatus during the tests, and the substitution

therefor of a separate heterodyne to pick

up the C.W. transmissions. The use of one
or more high-frequency amplifying valves in

front of the detector valve is helpful in this

direction too, since not only is the receiver

thereby rendered more sensitive, but also the

radiation from the aerial is also reduced

should the set accidentally be brought into

the oscillating state. Any of the recognised

forms of tuned high frequency amplification

can be used for this purpose with great ad-

vantage, but precautions must be taken to

prevent the set oscillating, as there is a great

tendency to do so in these arrangements unless

additional damping is provided in the circuits,

either by inserting high resistances in the oscil-

lating circuits, or by appropriate reversed

reaction, or by increasing the damping of the

grid circuits by impressing a positive potential

upon the grids of all the amplifying valves.

The separate heterodyne oscillator should

be coupled to the plate circuit of the detector

valve rather than to the aerial or associated

circuits, so as to remove the point at which the

oscillations are impressed upon the system as

far from the aerial as possible. In this manner
the harmful effects of heterodyne radiation

from the aerial will be minimised.

Details for the construction of a heterodyne

oscillator suitable for the shorter wavelengths

of these tests, viz., around 200 metres, have

been given by the writer in these columns.

(Vol. IX. pp. 461-464 and 493-497.), while

other patterns of similar instruments have

also been described at a later date which can be

used over a wider range of wave-lengths so as

to include the longer transmission wave-

lengths as well. One of these patterns of

instrument suitable for the use of plug-in

coils for any wavelength that was described

in the The Wireless World and Radio Reviezo for

May 6th (p. 161), May 13th (p. 194) and May
27th (p.252) should prove quite suitable, while

the heterodyne wavemeter described in the

issue for September 30th last, is also suitable

since it covers all the wavelengths that are to

be used in these tests, as well as the longer waves.

For the benefit of those readers who have

not the above issues, an article giv.ng con-

structional details of a suitable instrtmient will

be published next week.

As in connection with last year's tests there

has already arisen a demand for the trans-

mission of testing signals to enable prospective

listeners-in to properly adjust their sets.

Arrangements are being made for these, and it

is expected that an announcement with regard to

them will be made in next week's issue of The

Wireless World and Radio Rtview.

The arrangements made by the American

Radio Relay League for their preliminary tests

to determine their best transmitters were

recently annoimced in these colimms, and have

led a number of amateurs to listen-in for them.

Reports already to hand indicate that several

American stations have been heard, so that the

main tests next month should be productive

of even belter results than were obtained last

year.

Broadcasting of Results.

It will be remembered that during last year's

tests a broadcast report was made each morn-

ing by Carnarvon radio station, which report

was repeated slowly by New Brunswick station

for the benefit of the American amateurs,

giving the results of the receptions made by
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Mr. Godley, the representative of the American

Radio Relay League who was Hstening-in in

Scotland. Through the kindness of the Mar-
coni Company, and of the Radio Corporation

of America, it will again be possible to broad-

cast such daily reports from Carnarvon, so 'that

every amateur in the country will be able to

obtain information of the progress of the tests

by listening in to these reports each morning.

They will be sent specially at twelve words

per minute to make it easy for everyone to

pick them up.

The French Committee which is arranging

the part to be taken by the French amateurs

both in listening and in transmitting, has also

arranged for daily transmissions to be made
from Sainte Assise station (near Paris), which
reports will be repeated by Marion Station in

the United States. These reports will be sent
from Sainte Assise immediately following the
reports from Carnarvon, the times being 0700
G.M.T. for Carnarvon, and 0710 G.M.T. for

Sainte Assise.

In order to enable these daily reports to be
prepared, it is requested that everyone taking

part in the reception tests will make a report

each day as far as possible setting out the re-

sults that they have obtained, so that they can
be included in the next report.

Further details of the codes, etc., that will be
used for these daily broadcast transmissions
will be given in a later issue.

It is requested that all enquiries and com-
munications relative to these tests be addressed
to the writer cjo The Wireless World and
Radio Review.

T
A Universal Receiver.

HE receiver shown in the accompany-
ing photographs is designed for reception

on all wavelengths, and arranged so

potentiometer, and as is seen, can be removed
entirely from the box-work without deranging
the connections. The terminals are of the

The Valve Receiver. The view of the iyiterior shows the conatruclion of the Inductances and method of wiring.

that any combination of valves can be thrown screw type in order to avoid the unpleasant
in circuit. The sloping front panel is secured effect which is produced by employing a large
to the top, which carries terminals, valves, and number of tall terminals.
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The aerial circuit is tapped out on to a ten-

point switch, and in moving the arm over

the contacts, the rotating spindle operates a

barrel switch arranged to entirely disconnect

the inductances not in use. The closed

circuit has a six-point switch similarly arranged.

This closed circuit can either be used as a

secondary, tuned anode, or reaction coil, by

operating the two-arm switch in the middle of

the instrument. A five-stud switch taps out

singly the end turns of the aerial inductance,

and is very convenient for fine tuning. The
short wave portion of the aerial inductance,

which tunes up to about i,ooo metres, consists

partly of a single layer and partly two-pile

winding. For longer wavelengths the in-

ductance consists of two, three, or four-pile

winding followed by spaced basket coils

—

an arrangement which gives a minimum of

self-capacity.

', High frequency amplification is provided

on the tuned anode principle, and rectification

is either effected by the second valve or the

perikon detector, which can be seen on the

front of the panel.

The condenser on the left forms part of

a heterodyne wavemeter circuit, arranged to

cover the full wavelength range and varied by
plug-in coils shown on the left in the front

view. A hinged platform varies the extent of

coupling between the aerial circuit and the

wavemeter coil.

Aerial tuning and closed circuit condensers

are provided, also terminals for connecting up
a five-plate vernier condenser.

A low frequency amplifier can be thrown in

circuit by a switch. The other switches are

so arranged that not only can any combination

of valves be used, but also the valves can be

abandoned altogether and simple crystal recep-

ion made use of. The telephones are con-

nected in circuit by plugs and jacks.

The wiring up is effected with bare wire

in insulating sleeving, carefully arranged and
bundled in order that no detrimental effects

are produced. F.H.H.

Broadcast from 2 KO Birmingham.

The lit. Hon. the Lord Mayor of Birminijham Broadcustinrj (in Appeal in aid oj HospitnU from
the experimental station of Mr. C. S. Baynton (2 KO).

Amateur Transmissions in the London Area.

It is obvious to everyone that the time has

come when some further organisation is desir-

able amongst amateurs holding transmitting

licences in the London area. Wiih this end in

view the Committee of ihe Wireless Society

of London have arranged for a private Meeting

of such amateurs to be held at the Institution

of Electrical Engineers on November 13th

at 6.30 p.m Certain schemes will be suggested,

and it is desired that there should be

the fullest possble discussion on the

matter Mr. Maurice Child will be in the chair.
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4.

—

Atomic Structure.

We are then naturally led to consider the

very important question of atomic structure

and architecture to which all the foregoing

discussion has been only preliminary.

The first step in this knowledge was taken

about 1898 or 1899, when Sir Joseph
Thomson began his epoch-making work which
led to the discovery of the corpuscle or negative

electron as a constituent element of all atoms.

This work grew, very naturally, out of the

previous researches of Sir William Crookes
on electric discharge in high vacua, and the

discovery in 1895 by W. Rontgen of the

so-called X-rays, which marked the beginning

of a new era in physics.

Crookes had found that when a glass bulb
exhausted to a very high vacuum had one
platinum electrode, called the cathode, sealed

through the glass connected to the negative

terminal of an induction coil, and another

similar electrode, called the anode, connected
to the positive terminal of the coil, then when
the induction coil was in action, not only was
the glass rendered fluorescent, but particles

of some kind were projected from the cathode,

which moved away in straight lines, normal to

the surface of the cathode, could produce
fluorescence in many substances placed in

their path, could cause little mica vanes to

rotate like a windmill, and also could cast

shadows of metal objects on the glass wall

of the tube (see Fig. 36). Crookes showed
that these particles each carried a charge of
negative electricity.

Crookes named these particles " radiant

matter," but they were subsequently called
" cathode rays " or " cathode ray particles."

Up until 1895, this high vacuum electric

discharge hardly possessed more than a purely

scientific interest, but in that year W. Rontgen
made a discovery of great practical importance

.

He found that when such a high vacuum tube

was in operation and the glass fluorescent,

paper or wood coated with a fluorescent

material such as barium platinocyanide, was
also made fluorescent, even outside the vacuum
tube, when held near it, and, moreover, that

some substances, such as heavy metals, stopped

the radiation producing fluorescence, whereas
this radiation passed freely through wood,
paper, leather and other materials opaque to

light rays.

B

Fig. 36. Crooke's Eleclrun M,ll.

B—Highly exhausted bulb.
('— Cathode or negative cathode.

A— Anode or positive electrode.

IV—Little Rotor with mica waves which rotates and
mils along glass rails R.B. under impuhcs cj

electrons radiated from cathode.

The great sensation of that day was, however,

the discovery that the new rays, then called

X-rays, from their unknown nature, passed

freely through the fleshy tissues of the living

human hand, but were more or less stopped

by the bones. Also that since these rays

could affect a photographic plate enclosed m
a black paper envelope, it was possible to

photograph the bones in the living hand and
unerringly fix the position of any metallic

bodies, e.g., bullets, needles, etc., in the flesh
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(Fig. 37). Again, it was found that these

X-rays produced a certain degree of temporary
electric conductivity in air or other gases

through which they passed.

denoted by the letter e, as regards amounts
Then when the particle carrying an electric

charge of e units moves with a velocity v in

a direction at right angles to a magnetic force

Fig. 37. X.-ray photograph oj a hand with shot

embedded in it.

The investigation of the nature of the cathode

rays and of the X-rays was taken up very care-

fully about the end of last century. Two
views had previously been held as to the

cathode rays. Crookes and his followers

maintained that they were material particles

of some kind projected from the negative

electrode in the high vacuum tube. Other

physicists regarded them as some form of

aetherial vibration.

Sir Joseph Thomson settled the question

by experiments of a remarkably ingenious and

important character. If an electrified particle

is made to move across the space between

the poles of a powerful magnet in a direction

at right angles to the hne adjoining these poles,

it experiences a deflecting force which is at

right angles to the direction of its motion and

that of the so-called magnetic force which

last lies in the direction of the line joining

the magnetic poles. This magnetic force is

a quantity measurable in certain units. Let

us denote by the letter H the magnitude of

this magnetic force. Let the velocity of the

electrified particle be v centimetres per

second, and let it carry an electric charge,

X-ray photograph offinger with a needle embedded in it.

H, it experiences a deflecting force numerically

equal to the product Hev, which is in a

direction at right angles to the direction of

H and v.

Under these conditions the electrified particle

of mass m is being continually acted on by a

force at right angles to its direction of motioa

and hence it moves in a circle of radius v,

such that Hev = mv-jr.

Therefore we have the relation

— V = Hr.

Suppose in the next place that we cause an

external electric force to act on the electrified

particle having an electric charge e. Let the

magnitude of this electric force be denoted

by E. Then a force measured by the product

Ee acts on the particle. Let the direction of

the impressed electric force E be so adjusted

that the deflecting force produced by it on

the electrified particle is exactly opposite in

direction and equal in amoi'nt to the deflection

produced by the magnetic fierce. We can then

equate the two expressions for the deflecting
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force acting on the particle and have the

equation

Hev = Ee

or
E

V ^ —H
Hence, if we measure, as \vc can do, the

magnetic force and the electric force, we can

determine from their numerical ratio the

velocity v of the cathode particle.

Again, having found the velocity v we can

from the previous equation, viz., Hev = mv- r

or Hev = mv, find the ratio of em or of

electric charge to mass of the cathode particle.

For from the above equations we see that

e _ E
m H'-r

Hence, if we measure the radius of the

circular path of the cathode particle when
deflected by the magnetic force H, and also

the electric force E, at right angles to H,
which is necessary just to annul the deflection,

we can calculate the value of E H-r and thus

determine the ratio ejm. This ratio is an

extremely important number and the investi-

gations for its exact determination have been

very numerous. The apparatus generally used

is shown in Fig. 38. It consists of a glass

tube about two inches wide, ending in a large

bulb B, Kt or 12 inches in diameter. At the

extreme end is sealed in a platinum wire,

ending in an aluminium dish C, which forms

the cathode or negative electrode. The
positive electrode A is another wire sealed

into a short side tube. When these electrode?

are connected to the secondary circuit of an

induction coil, or better still to the poles of

an electrostatic generator such as a XX'imshurst

electrical machine, which keeps the cathode

negatively electrified, a torrent of cathode

particles are projected from it, when the tube

is highly exhausted of its air so as to make a

good vacuum in it.

In the vacuum tube are placed a pair of

baffle plates, E, with small holes in them,
which allows a thin stream of cathode particles

to pass. These fall on the spherical end ot

the tube, which is coated inside with a phos-

phorescent material called willemite, or with

powdered zinc blende. The cathode particles

impinging on this screen make a bright green

spot of light on it. Within the tube are also

placed a pair of metal plates, pq, which can

be electrified, one positively and the other

negatively, so as to create the required deflecting

electric force we have denoted by E. Also

that same part of the tube is placed between

the poles of a powerful magnet so as to supply

a deflecting force Hev in the contrary

direction, but in the same line as the electric

force E.

From the deflection caused by the magnetic
force alone we can find the radius r of the

curve along which the cathode particle moves,
and we can thus determine both the velocity

V and the ratio ejm.

When these experiments are carefully con-

ducted, it is found that the velocity of the

cathode particle will vary with the potential

difference, as it is called, of the electrodes,

but in a high vacuum tube may be of the

order of 10(1 million feet per second, or about

one-tenth of the velocity of light. This is

an enormous speed, and it is due to this immense

• Fig. 38. Cathode Rmj Tube and Bulb.

C—Cathode or negative electrode.

B—Highly exhausted bulb with fluorescent screen on
its spherical end S.

A—Anode.
E—Baffle plates.

P—Deflect ing plates.

velocity that the cathode particles are able to

make a luminous spot on the phosphorescent

screen.

Sir Joseph Thomson found, in 1899, that

the ratio of elm for the cathode particle was

quite independent of the metal of which the

cathode was made or of the residual gas in

the tube. Under all circumstances exactly

the same ratio was obtained. The numerical

value was nearly 1-77 10" when the charge

e is measured in the so-called electromagnetic

units. This electromagnetic unit of quantity

is the quantity of electricity' conveyed by a

current of 10 amperes when flowing for one

second or one ampere when flowing for 10

seconds, or about the quantity of electricity

which passes through the filament of a 16

candle-power 200-volt lamp in a minute and

a half.

This constancy in the ratio of em for all

particles indicates diat they are identically

the same in every case.
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We must make a little digression to explain

the manner in which this ratio can be deter-

mined for the hydrogen atom and what con-

clusions can be drawn from it.

If we place two platinum or gold plates in

water which is slightly acidulated and connect

these plates with a storage battery of a couple

of cells, we see bubbles of gas arising from
both plates. By collecting these gases in

separate tubes we can prove that the gas

arising from the plate in connection with the

positive pole (marked red) of the storage cell

is oxygen and the gas collected at the other

plate is hydrogen. By measuring the volume
of these gases collected we can find that the

passage of a current of one ampere for one
second through the acidulated water Uberates

1-04 ten-thousandths of a gram of hydrogen
in the form of gas. These two gases are

produced by the electro-chemical decomposition

of the acid which is mixed with the water.

Suppose for the sake of simplicity that we
consider the water to have been acidulated

with hydrochloric acid. Each molecule of

this acid consists of an atom of hydrogen
united to an atom of chlorine and the chemical

formula is therefore H CI.

Absolutely pure water is not a conductor

of electric current, or at least a very bad one
If we put into this water a little hydro-

chloric acid the water causes a number of

the hydrochloric acid {H CI) molecules to

become separated into atoms of hydrogen
which are positively electrified and atoms
of chlorine which are negatively charged.

In this state the electrified atoms are called

ions and the acid is said to be partly ionised.

The word ion means a wanderer and they

are so called because they wander about in

the liquid. When a hydrogen ion collides

with a chlorine ion they may become re-

united into a hydrochloric acid molecule for

a short time, but presently the ions are detached

again. If then we place in the acid water two
metal plates which are electrified the negative

plate attracts and draws to it at the instant

when it is free the positively charged hydrogen
ion and the positive plate similarly attracts

the chlorine ions.

The cholorine ions, however, have a

strong affinity for hydrogen ions and they

even take these away from molecules of water

thus reforming HCl and liberating oxygen
ions against the positive plate. These hydrogen
ions then take negative electricity from the

negative plate and the oxygen takes positive

electricity from the other plate, re-forming

hydrogen and oxygen atoms which in turn

unite, pair and pair, to form molecules, and
these constitute the bubbles of gas liberated.

We see, therefore, that the electric current

which passes through the electro-chemical

vessel, consists of charges of electricity which
are carried by hydrogen and chlorine ions.

To every hydrogen atom there corresponds

a certain electric charge. If, therefore, we
wish to determine the ratio of charge to

mass for a single hydrogen atom or ion we
have only to determine how much electricity

passes, corresponding to the liberation of
one gram of hydrogen at the negative

electrode. Now, exact experiment shows
that a current of one ampere flowing for

one second, conveys a quantity of electricity

called one coulomb, which is one-tenth of

an absolute unit of electric quantity, and
this liberates 0-00()01(l9 grams of hydro-

gen. Hence, the ratio of charge to mass or

C'tn for the hydrogen ion is a number near to

10,000 or 10^. We have seen, however, that

the ratio of charge to mass or ejm for the

cathode particle is 1 -77 X 10' or 1,770 X 10*

or 1,700 to 1,8 )0 times greater than ejm for the

hydrogen ion.

The question then at once arose : is this

difference due to a difference in charge or

to a difference in mass between the cathode

particle and the hydrogen atom or ion ?

5.

—

Cathode Particles or Electrons.
Sir Joseph Thomson gave a reply to this

question in 1899 by experiments of extra-

ordinary skill and ingenuity.

It was found that particles in every way
similar to cathode particles are liberated

from the surface of polished zinc and some
other metals when they are illuminated by
ultra-violet light or light rays of very short

wavelength. Also they are liberated from
Radium and the X-rays of Rontgen liberate

them from molecules of air.

When produced by either of these methods
these cathode particles have the power of

condensing round themselves water vapour
present in air and forming a minute water

spherule or drop of water.

The white clouds we see floating in the

sky are composed of such small water drops.

All air, unless specially dried, has in it a

certain proportion of water vapour which is

an invisible gas. If, however, the air is cooled

below a certain point it cannot hold as much
water vapour in solution and it gets rid of
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and deposits the excess by forming a cloud

or mist. This is the explanation of the

early morning mists in the atmosphere which
are really formed during the night, when the

atmosphere is cooled and the excess of water

vapour condensed to water spherules. These
small drops of water fall very slowly through

the air owing to the friction or viscosit\' of

the air.

Many years ago Sir George Stokes gave

a formula connecting together the diameter

{d) of the drop with viscosity {qj of the air

and the final or constant velocity {v) which
the faUing drop attains. This formula is

1 '^d-
V = Tz

-— where e stands for the acceleration
Ih ^

*

of gravity and is nearly 981 in centimetres

and seconds as units.

When moist air is chilled by being suddenly

expanded it has been found that the excess

of moisture is not readily converted into

droplets or mist unless there are dust particles

in the air. These, however, assist the con-

densation by affording nuclei roimd which
the water vapour condenses. Many years

ago it was discovered by Mr. C. T .R. Wilson
that cathode particles could act in the same
manner in perfectly pure dust-free air.

If such pure air is suddenly expanded and
cooled a cloud does not form but the air

becomes supersaturated with moisture. If

then cathode particles are introduced a cloud

forms at once. Wilson found that if the

supersaturation did not exceed a certain

amount only the negative or cathode particle

acted as a nucleus or core for the condensa-

tion of water vapour round it, and a cloud

or mist is formed in the vessel in which
the moist air is suddenly expanded.

Sir Joseph Thomson and Prof. H. A. Wilson
applied this method to determine the cathode

particle electric charge as follows :

He suddenly expanded pure dust-free air

in a glass vessel and thus supersaturated the

air with moisture. He then introduced into

this air a number of cathode particles either

by allowing ultra-violet light to fall on a zinc

plate in the vessel or else by exposing the air

to the X-rays. The expansion was performed
in a glass vessel having in it two metal plates,

an upper and a louver, which could be con-

nected at pleasure to a voltage battery of a

certain number of cells so as to make the upper
plate positive and produce a certain electric

force in the space between the plates. When
the cloud was formed by the condensing

action of the cathode particles each of the
latter condensed round itseU" a drop of water
and began to fall downwards. The rate of
falling, by Stokes' law, is determined by the

size of the drop, and from the observed rate

of sinking of the upper sharp surface of the

cloud we can calculate the diameter of the
minute drop of water from the formula
given above and hence the mass of the drop.
When the cloud has sunk a certain distance

the upper metal plate is given a positive

electric charge and this produces an electric

force E in the space between the plates which
can be adjusted imtil it just arrests the fall

of the drops.

We then know that since each drop contains

a cathode particle of electric charge e we
must have the equation

Mg = Ee
Where M is the mass of the drop and g the
acceleration of gravity. From this equation
e can be determined.

Some admirable measurements of the same
kind, only using oil or mercury vapour in

place of water vapour, have been carried out
by Professor R. A. Millikan in America. The
best and final result is that the cathode
particle carries a negative electric charge of
4-77-tx 10-10 electrostatic units or 1-691 X IQ-^o

electro magnetic units. In other words, six

million billion cathode particles carry between
them a quantity of electricity equal to that

conveyed by a current of one ampere in one
second.

It was thus found that this very small quantity

of negative electricity is a natural unit which
cannot be divided, and is in short an atom

of electricity. Electricity was thus seen to be
a commodity like cigars or cigarettes or things

of the kind that are supplied only in multiples

of some finite unit.

To this atom of negative electricity the late

Dr. Johnstone Stoney gave the name of the

electron, but the term electron is now applied

to the cathode particle, or negative corpuscle

as a whole.

It became clear, therefore, that identical

electrons were constituents of all material

atoms and could be extricated from them.

6.

—

Electrons as Constituents of all

Atoms.

It was not then a long step from this point

to the suggestion that atoms consisted of

groups of electrons, arranged in a certain way
and held together by the attraction of some
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form of charge of positive electricity. The
first suggestion was that this positive charge

of electricit}', the nature of which was unknown,
existed in the form of a sphere of the size

of the atom and that the negative electrons

were distributed through it like pips in an

orange, but able to circulate about or revolve

in it.

The late Lord Kelvin made this suggestion

first, and its consequences were mathematically

developed by Sir J. J. Thomson.
If we suppose the sphere of positive

electricity to be composed of stuff which
attracts electrons external to itself with a force

which is inversely proportional to the square

of the distance, then it can be shown that a

sphere of such positive electricity would
attract an electron embedded in it, towards

its centre, with a force proportional to the

distance of the electron from the centre. If

then by any means the electron is set in

motion, it will revolve round the centre of the

sphere of positive electricity in a circular orbit

included within the boundary of that positive

sphere.

If a number of such electrons are included

in the sphere they will arrange themselves

in certain rings or orbits, certain arrangements

being stable and others unstable. An illus-

tration of this sort of structure is found in

an interesting experiment due to Mayer.

Fig. 39. Mayer s Magnet Experiment.

Little magnetised needles floating vertically in u-ater

and caused to arrange themselves in a jmttern by a

magnet NS held over them.

A large number of sewing needles are

thrust through little discs of cork. The
needles are all magnetised and then, if placed

in water in a basin with the cork button slid

along to one end, the needles will all float

vertically in the water. If then the upper

ends are all similar magnetic poles, the needles

will repel each other like electrons, and if

left to themselves will get as far apart as

possible.

If the opposite pole of a bar magnet is now
held near the surface of the water the needles

will be drawn to it but will be mutually
repelled. Under this double action they will

arrange themselves in certain forms (see

Fig. 39). Thus three needles will set them-
selves at the angular points of an equilateral

triangle, four at the corners of a square- five

at corners of a pentagon. Certain arrange-

ments are, however, unstable, especially if the

needles or electrons are in rotation round the

centre, and when more than a certain number
of needles or electrons exist in the group the

arrangement is not stable unless they are

arranged in two or more rings.

Certain facts discovered by Sir Ernest

Rutherford, and strongly supported by the

theoretical investigations of Professor N.
Bohr, of Copenhagen, seem to militate against

the view that the positive electric charge is

diff"used over a sphere the size of the atom,

but strongly support the view that it is con-

centrated in a small centre or nucleus which
is very small compared with the size of the

material atom itself, and perhaps not large

even compared with the size of a negative

electron.

The theory of atomic structure now some-
what widely held, called the Rutherford-Bohr

theory, is that a chemical atom consists of a

nucleus which is composed of negative

electrons, held together by still smaller

positive electrons, the positive electrons pre-

dominating in number so that the whole
nucleus has a resultant charge of positive

electricity if we assume that the charges of

positive and negative electrons taken singly

are equal.

Thus, for instance, the nucleus of the Helium
atom is supposed to contain four positive

electrons and two negative, which are bound
by mutual attraction and repulsion into a

compact mass, which Rutherford concludes

has a diameter of not more than one ten-

thousandth part of that of the whole atom,

which we have seen to be of the order of one-

hundred-millionth of a centimetre. This
nucleus has, therefore, a resultant positive

charge equal to two units, taldng the unit to

be the electron charge. Around this nucleus

circulate two negative electrons like planets

round the sun and the atom, taken as a whole,

is therefore electrically neutral.

The atom, on this theory, is a solar system

in miniature. The nucleus corresponds to the

central sun and the negative electrons to the
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If any of you use diret-tion finders in London
you will observe tliat you get errors in any house.
When I find that Paris is about seven degrees oft'

what it ought to be, I know Paris is perfectly

correct, but I am perfectly correct also, because
I liave a permanent error of seven degrees. I get no
error on Horsea, and yet on Ongar, which is almost
reciprocal, I get an error of five degrees.

It is well worth while remeinliering. in

using direction finders in Lontlon. that with water-
pipes, electric light, loads, telegrapli and telephone
wires and iron balcony rails you cannot expect
to get true bearings. You know the error is not
due to the stations, therefore you should plot
out your curve and see what the errors are, and
you will know what the correcting factor should be.

Notes
A Wired Wireless Demonstration.
On Friday evening, November 3rd, a demon-

stration of wired wireless took place at the Regent
Street Polytechnic as previously aruiounced in this

joiu-nal.

Mr. E. H. Shaughnessy, head of the Wireless
Section of the General Post Office, gave a lecture

on recent developments in radio telegraphy and
telephony, when he dealt with the work which was
being done at Leafielrl. In the course of his lecture,

he mentioned that the daily news service main-
tained from Leafield to Halifax, Nova Scotia, was
regarded by Americans as the fastest Transatlantic
service in existence.

During the evening, by permission of the
Postmaster -General and with the co-operation of

the Marconi Company and the British Broadcasting
Company, a demonstration of wireless telephony
was given. Sir William Noble, speaking from
Marconi House, introduced the Lord Mayor of

Bristol, who delivered an address from his own
home. This was transmitted by " wired wireless

"

to Marconi House, and thence broadcasted.
An instrumental and vocal concert was afterwards

broadcasted from Marconi House.

African Stations.
Tet« station. Lourencjo Marques, is now almost

completed. Direct communication with Lisbon
is to be established. Smaller stations have already
been erected at Inambane and Chai-Chai on the

coast.

American Call Signal W'WAA.
The general call signal WWAA lias been assigned

for all vessels operated and controlled by the
Radio Corporation of America. This general

call signal will be used by Radio Corporation of

America ships or coast stations desiring to ascertain

whether there is an R.C.A. ship within range,

and any R.C.A. \'esse! hearing another ship or

coast station calling W^WAA should answer. Also
this general call signal will be used in broadcasting
mes.sages to R.C.A. ships.

Wireless Apparatus in Aircraft.
At the first public session of the International

Commission for Aerial Navigation consideration

was given to the report of a Sub-Committee on the

use of wireless apparatus on aircraft. It was agreed
as a general principle that all aircraft engaged in

public transport must carry wireless apparatus.
At present this provision is applied only to aircraft

able to carry ten or more persons. Aircraft

carrying fewer than ten persons, and flying more
than 100 miles over land without landing, or more
than 1 .5 miles over sea, must carry wireless apparatus
within two years.

Messages to Aeroplanes.
Haren (OPVH) telephones frequently to aero-

planes flying between Brussels and Paris, Brussels
and London, and Brussels and Amsterdam. Messages
on 900 metres are usually transmitted at twenty
minutes past each hoiu- from 1 1.20 to 4.20. Weather
reports are given in French and EngUsh.

Telephony from Eiffel Tower.
The EilTel Tower Station now transmits telephony

at 7.20 a.m., 11.15 a.m. and 5.10 p.m. It is an-
ticipated that the power will be increased in the
near future.

Belgian Meteorological Transmissions.
Transmissions from the Brussels Metoorological

Institute (OPO) are made on 'C.W. ) 1,500 metres
at so slow a rate that amatem'S are easily able to

read the messages, which are in Morse code.

Konigswusterhausen .

Daily transmissions of telephony from Konigs-
wusterhausen, Berlin, are on a wavelength
of 2,800 metres, and the times are 6 to 7 a.m..
II a.m. to 12.30 noon and 4 to 5.30 p.m.

Address of 2 ZY Required.
Reception of 2 ZY has been reported, and

excellent telephony recorded. We have been asked
for the address of this station.

Wireless Insurance Policy.
Liverpool Marine and General Insurance

Company, Ltd., have issued a comprehensive
policy covering all risks in coruiection with an
amateur wireless installation at a premium of

7s. 6d.

Canadian Government Radio Director in
London.

Mr. C. P. Edwards, O.B.E., Director of Radio
for the Canadian Government, arrived in London
on the 30th October. He is to advise the Hon.
Ernest Lapointe, M.P., Canadian Minister of Marine,
in connection with the conference between the
Canadian and Imperial .Vuthorities in i-egard to

the Imperial Chain.

Wireless at St. Bride's Institute.
At St. Bride's Institute. Ludgale Circus, E.C..

a lecture and demonstration on " Broadcasting "

is to be given on November I4th. The lecturer,

Mr. H. A. Hankey, is an ex-Fleet Wireless Officer.

By arrangement with JIarconi's Wireless Tele-

graph Company, the event is being held under the
auspices of the National Association of Supervising
Engineers. Tickets are obtainable from Mr. A.
Brammer, 63, Queen Victoria Street, E.C.4.
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The New Licence for Broadcast Reception

BROADCAST LICENCE.

A 4160.2.

M^toKT?.

WIRELESS TELEGRAPHY ACT, 1904.

Licensee to establish a wireless receiving^tation.

oiJcLm ...oe.îti^^J^ A}^.
(.\dd

authorised (si

a wireless staticitioii Tin- the lau'pose or receiving messages ai

LICENCE MUST BE MARKED
:::. for a period ending on

The payment of the fee of ten shillings is hereby acknowledged.

Dated...5.'IXyof ^lr:C<J:^!^^T^«^^fe?r:C 192":

Issued /n b«ha)lt'4j|^the Postmaster-General

is hereby

J establish

next.

Signature of Licensee..
yyjf^E^f^^ WORLD

If it is desired to continue to maintaitJUic siftlcp^Rjrif^i^ate
Licence muht be taken out within fourteen days. Heavy penalties are prescribed by the
Wireless Telegraph\- Act 1904, on conviction of the offence of establishing a wireless

station without the Postmaster-General's Licence.
2S01 G S: S 1 94

CONDITIONS.

1. The Licensee shall not allow the Station to be used for any purpose
other than that of receiving messages.

2. Any receiving set, or any of the following parts, vizt. :—Amplifiers
(valve or other), telephone head receivers, luud speakers and valves, used under
this licence must bear the murk shewn in the margin.

3. The Station shall not be used in such a manner as to cause interfarence with the workingof
Other Stations. In particular valves must not be so connected as to bo capable of causing the aerial

to oscillate.

4. The combined height and length of the external aerial (where one ii employed) shall .not

exceed 100 feet.

5. The Licensee shall not divulge or allow to be divul^jcd to any person (other tlian a duly
authorised officer uf His Majesty's Government or a competent legal tribunal) or make any use

whatsoever, of any mesiiage received by means of the Station other than time signals, musical
performances and infissageH transmitted for general reception.

6. The Station sJiall be open to inspection at all reasonable times by duly authorised officers of

the Post OjTice

This Licence may be cancelled by the Postmaster-General at any time either by specitic

notice in writing sent by post to the Licensee at the address shewn hereon, or by means of a general

notice in the London- Gazette add)es.sed to all holders of wireless receiving Licences for broadcast

messages.

N,B —Lii'cnces may only bo held by persons who are of full age, and any change of address

must be prcunptly cummunicated to the Lssuing Postmaster,

z8oi

At, the top will be seen a reproduction of the front of the licence. The Conditions are on the back of the form.
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Correspondence
To the Editor of Thk Wikeless World

AND Radio Review.

SiK,—In a book of Standard Tables for Radio,
published in London, there is given a formuli for

finding the distance between two points on the
earth's surface. The example worked out is :

—

Latitude. Longitude.

San Francisco . . 37°44'40' N. 122°24'40' W.
Choishi . . . . 35''44'08' N. 140°51'12' E.
and is not as simple as it could be.

Compare with the following way of making the
calculation, in which rf.Ion. is the difierence of

longitude, and d.lat. the dif5terence of latitude :

lat. 37°44'40' log. cos 9.89804
lat. 35°44'08' log. cos 9.90941
rf.lon 9(r44'28' log. hav 9.94717

d.lat 2=00'32'

Distance= 73°36'35'

log.hav 9. 55462 -=N.hav 0.35860
N.hav 0.00031

N.hav 0.35891

73x60=4380
+ 36i=4416i nautical miles.

I.,as Heras, 1960.
Buenos Aires,

.Ajgentina,

Juan Christensen.

To the Editor of The WiREtEss World and
Radio Review.

Sir,—^With reference to the Proceedings of the
Wireless Society of London, reported in your issues
of October 14th and 21st, I regret to notice the
apathy shown to the experimenter as distinct
from the receiver of " broadcasting."
The prohibition of the use of reaction (which

if pressed to its logical conclusion implies that
transmitting would not be allowed) on wavelengths
from .300 to 500 metres, during the hours 5 to 10 p.m.
on weekdays, and aU day on Sundays (the very
times when many experimenters are obliged
to work) seems grossly unfair.

I would ask why this prohibition should be
extended beyond the upper limit of the broadcasting
band, viz., 425 metres. It is further proposed
that the experimenter shall pay an increased fee

for an " entertainment " which is to debar him
from carrying out any experiments he may wish
to do. I trust that the wireless societies, in their

present prosperity, will do all in their power to

maintain the privileges of those who were early
members.
Trinity College, " Experimenter."

Cambridge.
October 2Uh, 1922.

Books Received
Disposal Board Radio Instrusients and their

Application to Experimental Uses. By
P. R. Coursey, B.Sc. (London : Messrs.
Leslie McMichael, Ltd., Providence Place,
West, End Lane, N.W.6. Illustrated. Price
Is. 6d.)

Calendar of Current Events
Friday, November 10th.
Heck.mondwike and District Wireless Society.
At 7.30 p.m. Exhibition and Demonstration.
Opening by Mr. C. W. Leather, Checklieaton.

Radio Society of Hiohoate.
At 7.45 p.m. At the 1919 Club, South Grove.
Lecture by Prof. E. Mallett, M.Sc.

Belvedere and District Radio and ScrENnno
Society'.

Lecture on " Properties of Crystals," by Mr.
H. H. Smith.

Leeds and District Amateur Wireless Society.
Lecture on " Some Gadgets of a Faddist," by
Mr. G. P. KendaU, B.Sc.

Manchester Wireless Society.
Annual General Meeting,

Saturday, November 11th.
Heckmondwikje and District Wireless Society.
At 3 p.m. Exhibition and Demonstration.
Opening by Lieut. H. W. Burbury, R.N.,
Crigglestone.

Liverpool Wireless Society.
First meeting of Winter .Session at Royal
Institution. Address by Prof. E. W. Marchant.

Sunday, November 12th.
Daily Jlail Concert from the Hague, 3 to 5 p.m.,

on 1,085 metres.

Monday, November 13th.
North London Wireless Association.

Lecture on " Telephone Working : External
Routine," by Mr. A. G. HOI.
Wireless Society (Hull and District).

At the Signal Corps Headquarters. Lecture on
" Calculation of Capacity," by Mr. Hy. Strong.

'

Ipswich and District Wireless Society.
At 8 p.m. At 55, Foimereau Road. Armuai
General Meeting.
FiNCHLEY AND DISTRICT WIRELESS SOCIETY.
Lectxu-e by Mr. Wilck.

Tuesday, November 14th.
Transmissions of Telephony by 2 MT, Writtle,

as above.

Wednesday, November 15th.
Edinburgh and District Radio Society.

At 8 p.m. At Headquarters. Lecture on
" Need for International Language in W.T."
By Ml. A. Boyd Anderson, F.B.E.A.

Thursday, November 16th.
Luton Wireless Society.

At 8 p.m. At Hitchin Road Boys' School
Exhibition and Demonstration (Messrs. Radio
Instruments Co.).

Derby Wireless Club.
At 7.30 p.m. At " The Court," Alvaston.
Informal meeting.

Friday,"November 17th.
Bradford Wireless Societt.

Cinema Display.
Birmingham Experimental Wireless Club.
At Digbeth Institute, Birmingham. Lecture by
Mr. P. R. Coursey, B.Sc. (All members of

Federated Midland Wireless Societies invited.)
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The Wireless Society of London
Report of Proceedings at the Ordinary General Meeting held on October 25th.

An ordiiiaiy general meeting of the Society was
held on Wednesday, October 25th, at 6 p.m.,
at the Institution of Electrical Engineers.

After the minutes of tlie previous meeting had
been read and confirmed, the President said :

—

The list of members proposed for election is

being distributed in tlie usual way, to be collected

at the end of the meeting. It is very satisfactory

to note the very large increase at every meeting
of the number of members joining us, and also the
hsts of Societies and Clubs becoming affiliated.

Before calling upon oiu' lecturers, Mr. Smith-
Rose and Mr. Barfield, to give their paper, there
are a few matters of busmess to go through. The
first is that a letter has been received from Messrs.

Bertram Day & Co., thanking our Society for

associatmg itself with the late Exhibition. We,
in our turn, may well congratulate Mr. Bertram
Day on a very great success.

Now I have a very important announcement
to make to you, and I feel very proud that, as Presi-

dent, I should have to do it. The annoimcement
is that His Royal Highne-ss the Prince of Wales
has graciously consented to become the Patron
of the Wireless Society of London and the affiliated

Societies, and he notices that we intend to change
our name to the Radio Society of Great Britain.

I think, ladies and gentlemen, that this is a very-

great honour' for the Society. (Applause.

)

There is another matter which I have to bring
to your notice. I have had an appeal from Captain
Ian Eraser, who is in charge of St. Dunstan's
Hostel for Blinded Soldiers and Sailors. Captain
Eraser is himself a blind man. He is interested

in wireless, and was an amateur before the war.

He asks me to bring to the notice of those connected
with the Wireless Society of London suggestions

whereby they can help individually blinded men
all over the coimtry, who wish to take up wireless.

I visited St. Dmistan's, and had a long talk with
him, and he has written me a letter explaining
what he wants. He has his o^vn wireless apparatus,

which he practically built up with his own hands,
with very slight assistance from one of our members.
I will ask the Secretary to read his letter, which
will be published later on, and I may say that

His Royal Highness wishes to associate himself

as his first act as Patron of this Society, with this

appeal for St. Dmistan's. I think that alone will

be sufficient to push it. We all have sympathy
with these men in their darkened lives, and it they

can be helped by us individually, I think we shall

be glad to assist.

T}ie following is tlie text of the letter which jcos

then read :—

The Coimcil of the Wireless Society of London
have had under consideration a request from
Captain Ian Fra.ser, the Chairman of St. Dunstan's,

that they should bring to the notice of wireless

amateurs a direction in which they can contribute

very materially to the instruction and entertainment

of bUnd people who are, or will be, interested in

radio-telegraphy and telephony. Captain Eraser

was himself blinded in the war, and has, both

before and since he lost his sight, made a hobby of
the studj' of radio and allied sciences. He states
from his own practical experience that it Is possible
for a totally blind person, with no more knowledge
of the subject than the average ordinary amateur,
to look after his instrmnents, accmnulators.
batteries, etc., and manipulate them with great
acciiracy and without any sighted a.ssistance.

He further claims that with a little more knowledge
of the subject, the connecting up of instruments,
experimenting with \'arious circuits, and even the
building up of simple apparatus, is not outside a
blind man's reach. In his appeal to the Council
Captain Eraser points out that, in spite of the
above, there are initial difficulties such as the fitting

up of an aerial, leading-in tube, etc., which the
most skilful blind man cannot undertake, and that
in the case of absolute beginners unusual difficulties

present themselves in connection with the choice
of suitable apparatus to purchase, learning how to
use it, etc.

Since a blind man is deprived of many forms of

enjoyment which are available for those who can
see. Captain Eraser asked the Council if it would
consider these points on behalf of its members,
and take steps to place them before tho Councils
or ('ommittees of all associated or affiliated societies

with the following objects: (1) To obtain an
indication as to whether or no the societies would
be willing to make a special point of arranging for

one or more of their members to make a particular
friend of any blinded soldier or other blind person
who might qualify for membership of the society,

and undertake to give him the personal assistance
which is obviously required in the directions
outlmed above ; and (2) if it is indicated that the
affiliated societies are willing to help in this w-ay.

it is suggested that a notice should be printed in

the St. DunMrin's Magazine, and in the Braille Press.

and that all other suitable steps be taken to let

blind peoi)le know that if thej' apply to either the
Wireless Society of London or to Captain Eraser
they will be put in touch \vith their local

society, the members of which (if the blind person
qualifies in all other respects for membership)
will be willing to welcome him and give him special

assistance.

It is understood that no financial assistance is

asked for in connection with this scheme, but
merely personal service and interest, and the Council
of the Wireless Society of London imanimou.sly
resolved to ask all affiliated societies to consider
this matter and indicate to the CouneU, or direct

to Captain Eraser, Headquarters of St. Dunstan's
Work, Inner Circle, Regent's Park, N.W., if they
are willing to co-operate.

There are 35,000 blind persons in the United
Kingdom, of whom 2,000 are blinded soldiers.

Probably only a relatively small number will be
interested, but by them the help asked for

wiU be greatly appreciated, and already Captain
Eraser has the names of a few blind people
who would welcome assistance on the lines

indicated.
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I take it that those present liere approve of

this appeal to the members of our Society.

I will now ask the Chairman to make a few
remarks.

Mr. F. Hope-Jones {Chairman).

Ladies and Gentlemen : One announcement
which ought to be made toniglit is that we propose

to call the next monthly general meeting (on the

i fourth Wednesday in November) a special general

meeting, the object being that it may be competent
to mtike alterations in our constitution bj- certain

changes in our niles. We try to keep the rules.

There are very precise regulations bearing on them.
The last three state how the other rules can be
amended. Rule 42 states in effect that if the altera-

tions emanate from the general body of the mem-
bership apart from the Committee they must be

signed by ten members, and must be in our hands
a month before the meeting, and it must be either

an annual meeting or a special general meeting.

Rule 43 states that any alterations are to be sent

by the Honorary Secretarj- to all members at least

a fortnight before that annual general or special

general meeting. It will mean that you will get

your notices a fortnight before the next meeting,
rather earlier than usual. Rule 44, the last rule

in oiir constitution, pro\ndes that no amendments
shall be adopted unless at least three-fourths of the
votes are in favotu- of such action. I will briefly

mention the subjects of change. One has already
been referred to in the minutes which have just

been read, that is the new class of membership
called Associates. It may strike you as a little

bold that action of that kind should be taken in

advance of an alteration of the rules, but I can
assure you that we onlj- break our laws in the
interest of the Society when occasion or emergency
really demands it. In this case, as you know,
broadcasting and the announcement that there

should be two classes of Ucences created a new
class that ought to be taken under our wing, and
if we had not done so, perhaps other people
would have thought it necessary to start associa-

tions for that purpose.

And then the change of name. Did you notice

the terms in which the President announced the
great honour of our royal patronage ? Apparently
His Royal Higlmess the Prince of Wales has gone
out of his way to note that the name of the Society
is to be changed from tlie Wireless Society of London
to the Radio Society of Great Britain.

It wa.s mentioned in the minutes of the last

meeting which you have just heard read that that
matter was still only mooted and would receive

further serious consideration. All I can tell you,
gentlemen, is that it /i<i,« received further serious

consideration, and practically a chorus of approval
There has been, 1 think, no voice raised against
the proposal, certainly none in the provinces
ajnong oui' affiliated Societies, who are most con-

cerned. I will not trouble you with the precise

alterations now because you will lind them with
the notice calling the next meeting.

Another matter which I am desired to mention
is the proposal that we should institute some
prizes. We have had the suggestion knocking
at our door for some time, but the Council has
been so much engaged with other important
matters that they have not been able to do justice

to it. They have received an enterprising oSer
from a promfnent member who suggests that we
might announce a prize for the most efficient

Armstrong Super-Regenerative Circuit. The Ameri-
cans are setting themselves very closely to work
on that subject, and this gentleman feels keenly
that we should not be beaten on the other side

of the .Atlantic, and has made a generous oSer
of a ten-guinea first prize. The Committee pro-

poses to issue the conditions forth%vith, and there

will very likely be a second prize.

The President.
I am sorrj' to take up so much time from the lec-

ture, but it is necessary to bring these things

before your notice. I will now ask Mr. Smith-Rose
and Mr. Barfield to give their lecture on " The
Effect of Underground Metalwork on Radio
Direction Finders." {See pages 165-171 of issue-

of November ith, 1922.)

At the conclusion of the paper and discussion

(see page 202 oj this issue) the President said :

—

All the large number of members and associate

members up for ballot have been elected, and the
list of the Societies accepted for affiliation. {For
list see page 176 of issue of November ith.) In
addition a large number of Associates have joined

the SocietJ^
There are also several other members in addition

to those in the printed list and passed by the
Committee who will be put up for ballot next month.
The next meeting will be on the fourth Wednesday

in November. You have heard already that it will

be a special one. There will also be a lecture.

The meeting adjourned at 7.15 p.m.

Wireless in Schools.

Mr. R. J. Hibberd, Grayswood School, Haslemere,
is compiling a list of Priraarj', Secondary and Public
Schools which possess wireless apparatus. Par-
ticulars would be gladly received by him as
follows:— (1) Name and tj^e of school. (2)
Date apparatus was installed or made. (3) Nature
of work carried on.

New Station at Phuto.

At Phuto, near Saigon, the Compagnie Generate
de Tel^graphie sans Fil has erected a new station.

Direct communication with Saint Assise, and also
with Tananarive, Madagascar, is to be etfected.

New Station at Lausanne.
At Lausanne a new station has been erected.

Transmissions are on 900, 1,400 and occasionally

2,610 metres. Telephony on 900 is transmitted
from the station to aeroplanes leaving Le Bourget.
Messages are also sent to Dijon on 1,400 metres
between 11 a.m. and 12 noon.

Chess Played by Wireless.

An interesting experiment conducted by the
local wiieless club at Guildford consisted of a

chess match in which the moves were communicated
by wireless. The match was played by the
Guildford Chess Club.
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Wireless Club Reports
NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings oj Viireleis

Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they

are to appear and as concise as possible, the Editor reserving the right to edit and curtail the reports if necessary.

The Editor will be pleased to consider for publication papers read before Societies. An
Asterisk denotes affiliation with the Wireless Society of London.

Correspondence with Clubs should be addressed to the Secretaries direct in every caic unless otherwise staled.

Willesden Wireless Society.*

Hon. Secretary, Mr. G. D. Wvatt, 70, Craven
Park, Harlesden, N.W.IO.

SevQi'al changes in the administration of the

Society have recently taken place, and the Society

has now settled down in its new headquarters at

The Harlesden Public Library, Harlesden, N.W.IO.
.\ very interesting programme has been arranged

for the winter session. Regular meetings are

held every Tuesday evening from 8 p.m. to 10 p.m.
Owing to the kindness of several of the long-standing

members who have volunteered their services as
'

instructors, provision has been made for the less

experienced members to gain knowledge through
the medium of elementary lessons. These lessons

will precede the ordinary meeting on Tuesday
evenings, commencing promptly at 7 p.m.

Lectures by well-known people will be a feature

of the Society's future programme and, as the

club apparatus has been enlarged, it is confidently

anticipated that adequate demonstration of the

principles involved in the lectures will be possible.

A new twin-wire aerial is shortly to be erected.

Hamilton and District Radio Society.*
Hon. Secretary, Mr. .Tames M'Killop, 22, Dalziel

Street, Hamilton.
The above Society is now in full swing.

Lectures have been arranged for every Friday
evening at 8 p.m. by members and others who have
knowledge of the subject. .Already lectvires have
been given by Mr. Jas. Brawn (Vice-President) on
different types of receivers for beginners ; Mr.
D. Miller, on " Electricity and Magnetism " ;

Mr. S. B. Becket (President), on "Possibility of

Communication with Mars," and Mr. McCammond
on " Accumulators." The Vice-President has kindly

loaned a three-valve transformer -coupled receiver

for use in the Society's room until the instru-

ment under construction is completed.

Bradford Wireless Society.*
Hon. Secretary, Mr. G. Bever, 85, Emm Lane,

Heaton, Bradford.
.\ meeting was held in the club-room at Randall-

well Street, on October 20th, with Mr. A. Liardet

in the chair. The minutes of the previous meeting
having been passed as correct, and three new
members elected, the Chairman called upon the

Secretary to give his lecture on '' Telephony." In

an exceedingly able manner Mr. Bever dealt with

the various circuits appertaining to telephony

transmission, illustrating his remarks by numerous
diagrams. At 9 p.m. a demonstration of telephony

was given from the lecturer's station (20K) and
rendered audible all over the hall by means of

his foiu'-valve receiving set in conjunction with a

Magnavox loud speaker and power amplifier.

Reception was exceedingly good, both from 20K
and other stations. A vote of thanks was accorded

to 31r. Bever for the lecture and demonstration.
Thanks were also expressed to Mr. Longbottom
who had kindly loaned the Magnavox apparatus.
The arrangements for the Society's annual ex-

hibition are now in hand, to be held at the end of

.January. The Organising Secretary, Mr. N.
Whiteley, 8, Warrels Terrace, Bramley, Leeds, will

be glad to hear from any firms desirous of exhibiting

apparatus. Communications will receive prompt
attention.

Aberdeen and District Wireless Society.*
.Joint Secretary, Mr. James S. Duthie, M.A.,

148, Forest Avenue, Aberdeen.
The Society met in new quarters at Aberdeen

Grammar School, on October 20th. Dr. Fyvie,
Marischal College, occupied the chair.

The following gentlemen being duly elected

accepted office :—President, Dr. Fyvie ; Vice-

President, Dr. McLeod ; Secretary and Treasurer,

Mr. W. W. Inder, M.I.R.E. ; Joint-Secretary,

Mr. James S. Duthie, M.A. General Committee :

Messrs. .John Miller, dimming. Walker, Shearer,

.James Miller, Watson. Technical Committee :

Dr. Fyvie, Messrs. Inder, John Miller.

It was luianimously decided that ladies would
be eligible for membership.

Mr. G. W. G. Benzie was presented with a
leather suit-case, on his leaving for India to take

up an appointment. Mr. Cumming, in making
the presentation, thanked Mr. Benzie for tlie great

mterest he had taken in the Society, and wished
him exery success in his new sphere of work.

Mr. Benzie, in a happy reminiscent speech, thanked
the members of the Society for their great kindness.

The meeting terminated with an inspection and
demonstration of the Society's five-valve set.

Wireless and Experimental Association.*
Hon. Secretary, Mr. Geo. Sutton. IK. ^lelford

Road, S.E.22.

On October 18th, at the Central Hall. Peckham,
the scheme of the "Agenda Committee," was
considered. Five members were elected whose
sole duty on that committee is to ascertain the

special needs of the other members in the various

stages of wireless progress.

Should a member desire to know how to con-

struct a crystal set. the committee member for the

elenientarj- grade would ascertain tlie special

circumstances of his case and report to the Secretary,

%Tho then would take steps to ensure that at an early

"elementary" meeting, that member's difficulties

would be fully gone into.

Should an advanced member desiie to know
whether a separate heterodyne will meet his

special needs, the pros and cons would be

gone into by one of the valve specialists for the

benefit of the whole meeting, and if the yoimger
members did not receive immediate benefit they
would probably make notes for the future.
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The Radio Society of Highgate.*
Hon. Seorotaiy, Mr. J. F. .Stanley, B. So., A.C.G.I.,

4'J, Cliolmcley I'ark, Highgato, N.ti.

An informal discussion was held at the 1919 Clul>,

Highgate, on October 13th, when several interesting

points were raised by nien>bers. Mr. Andrews
explained the results of some experiments on the
damping of an oscillatory circuit caused by the
introduction of a crystal detector and pair of tele-

phones. Messi-s. Hogg and Grinstead contributed
some u.sefid remarks on the value of the ratio,
* Inductance to Capacity," in an oscillatory circuit.

Mr. Stanley emphasised the necessity of

thoroughly insulating the units of a high tension

battery when made up of pocket lamp batteries.

It is unfortunate that at these discussions nearly
all the talking is confined to the more advanced
members. New members and novices are urged
to take a more active part in the discussions.

On October 20th, Mr. Grinstead gave an
instructive lecture on " Valve Characteristics
and Design." Mr. Grinstead is an expert on this

subject, and the theory of valve design was very
ably dealt with. Both transmitting and receiving
valves were discussed, and the differences in their

design carefully explained.
All membei-s are mged to do their utmost to

ensiu-e the success of the Radio Dance to be given
at the Gate House, Highgate, on Saturday, Novem-
ber 25th. There are still a number of tickets to

be disposed of in order to cover expenses. Single

tickets, 7s. 6d. and double tickets 12s. 6d. inchisive,

may be obtained from the Hon. Secretary.

Birmingham Y.M.C.A. Wireless Club. i

Hon. Secretary, Jlr. R. JenMnson, Y.M.C.A.,
Dale End, Birmingham.
The winter programme commenced on October

17th, a demonstration being given bv Mr. H. H.
Whiteeld (2 LG), of Messrs. Cook \t Whitfield
Wireless, Ltd.
Telephony by Mr. Bajiiton (2 KO) was heard

with remarkable clearness by about 100 people.
The equipment at present consists of a three

-

valve receiving set. Lectures are to be given
fortnightly.

Birmingham Experimental Wireless Club.*
Hon. Secretary, Mr. Frank S. .\dams. 110, Ivor

Road, Sparkliill. Birmingham.
The first Conference of llidland Wireless Societies

convened bv the Birmingham Experimental Wireless
Club, was held at the Y.M.C.A., Dale End, Birming-
ham, on October 14th.

Dr. J. R. Ratcliffe, M.B., F.R.C.S., President
of the Birmingham Club, took the chair.

The following Societies were represented :

—

Birmingham Experimental Wireless Club, Birming-
ham Y.M.C.A. Wireless Club, Burton-on-Trent
Wireless Society, Coventry Wireless Association,
Smethwick Wireless Society, Wolverhampton and
District Wireless Societj-.

A telegram was received from the Stoke-on-Trent
Wireless and Experimental Society, regretting
that their delegate was miavoidably detained,
and would be iniable to attend.
A letter from the Rugby and District Wireless

Club was read in whicli the Hon. Secretary expressed
his regret that the Club would be unable to send
a delegate.

The formation of a Federation of Midland
Wireless Societies was formally approved. It was

also resolved that a periodical should be published
as tlie oflicial organ of the federation.

The title antl objects of the Federation have not
been finally deciilcd upon, this being left to a further
conference which will be held shortly.

The proceedings terminated with votes of thanks
to Dr. Ratcliffe and Mr. F. S. Adams

Brighton and Hove Radio Society.
Hon. Secretary, Mr. D. F. Vnderwood, 08,

Southdown Avenue.
Tlie first general meeting of the above Society

was held oti October llth, 1922, at 7.30 p.m.
After electing a chairman for the evening, the
election of ofHcers and committees took place.

Capt. C. Hoghton (late President of the Sussex
Wireless Research Society) was mianimously
elected President for the ensuing year. A supreme
council of four and executive and technical com-
mittees of six members were elected. The Society's

Diiiiiii,.slration at Birmii)glHii>i Y
Wireless Club-

very energetic Secretary, Mr. D. F. Underwood,
was elected Secretary of the new Society, and Mr.
Phelp, the past Assist. Secretary of the Brighton
Radio Society, Assist. Secretary of the new .Society.

A new Treasiu'er, Mr. Mons, was elected, and the

Brighton Society's librarian elected to the new post.

Smethwick Wireless Society.'*

Hon. Secretary, Mr. B. H. Pai-ker. F.C.S.,

Radio House, Wilson Road, Smethwick, Staffs.

A successful meeting of tlie above Society

was held at the Technical Institute on September
22nd, wlien Mr. Saunders gave his lectm-e on
" Electric Waves and Radio Activity." The
lecture proved to be very interesting, and a
hearty vote of thanks was accorded to Mr. Saunders.

At a meeting on September 29tli, Mr. S. D. Waltho
in the chair, after the usual buzzer practice in-

structed by Mr. Headley on this occasion, it was
decided to hold weekly meetings ; one week to be
given to lectures and the other week for experimental
piu-poses on the Society's apparatus.

Mr. Headly was elected to represent the Society
at the Conference of Midland Wireless Societies.
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Fulbam and Putney Radio Society.*

Hon. Secretary. Mr. J. Wright Dewhurst, 52»

North End Road. West Kensington. London, W. 14-

At a meeting held on October 20tli, which was
well attended, a considerable amount of business
was done. The Societj^'s lieadquarters are being
moved to Fulham House, Putney Bridge, which
ia the headquarters of the 47th (2nd Lon.) Di\-.

Signal Company, and the wireless room has been
placed at the Societ}''s disposal one evening each
week by the commanding officer.

There is a very fine aerial fixed and the room is

equipped with 120-watt and 30-watt C.W. sets,

also a 20-watt spark set, and the Society has a
collection of apparatus of its own.

It was also arranged that a technical committee
of the following members, Messrs. Hart-Smith,
Wooding, Calver, Houstoim and Galton be formed
to deal with the arranging and making of apparatus
and most of the members present promised to assist

by giving apparatus or component parts to the
Society.

It was proposed tliat the Secretary write to the
Wireless Society of London stating that the Society
was in full sympathy with their views regarding the
change of title and the amalgamation of all Societies.

The Secretary was asked to v-rite stating the
Society's views regarding the broadcasting restric-

tions.

Regarding the transatlantic tests for amateurs
the Society intend to apply for special permission
to transmit for these tests.

Mr. Calver gave the first of a series of lectures on
the elementary principles of wireless ; the first

lecture was entitled " Ether Waves and Rays."
Mr. Calver treated the subject very fully and the
members were very appreciative.
A very hearty vote of thanks was accorded to

Mr. Calver.
The outlook for the Society is very promising

and with a fully equipped club -room membership
shoiild increase.

Belvedere and District Radio and Scientific
Society.*

Hon. Sec, Mr. S. G. Meadows, 1, Kentish Road,
Belvedere, Kent.
The eighth general meeting of the above Societv

was held at the Erith Technical Institute on
October 20th.

The usual buzzer practice took place from 7.30
to 8.0 p.m., members making good headway nt
five words per minute.
The Secretary informed the meeting that the

Postmaster-General's receiving permit had arrived.

He read a letter from The Wireless Society of

London, stating that The Belvedere and District

Radio Society had been approved for affiliation,

which places it as the recognised Society for Erith
and Belvedere.
At 8.15 Mr. A. G. Norman spoke on the subject

of choosing a type of receiver. He classed wireless

amateurs in three groups : ( 1 ) The broadcaster
;

(2) the serious experimenter, and (3) the man who
was satisfied with his set, i.e., the non -progressive

man, outlining the type of receiver most suitable

for each group. P'or the broadcaster, crystal

receivers were suitable on well designed aerials

for moderate distances from the broadcasting
centres, valve receivers being used for longer

distances. The serious experimenter would, of
course, have no fixed arrangement, but would
always be trying something different, or working on
some fresh " gadget," therefore the set for him
must be very flexible in its adaptation.

Mr. R. G. Herschell gave a short elementary
lecture on " Resistance. Inductance and Capacity,"
explaining the fimdamental actions of these three
important properties of the electrical circuit.

Although the lecture was necessarily brief, quite
a deal of information was gained by beginners, and
was appreciated by all.

Finchley and District Wireless Society.*
Secretary, Mr. A. E. Field, 28, HoLmwood

Gardens, N.3.
On Monday, October 23rd, a lecture on " The

Principles of the Valve " was given by Mr. Trussler.
At the close of his lecture, which was exceedingly
clear to even the absolute no\nce, a demonstration
was given on a three-valve home-made set by
Mr. Heppel, on which excellent results were
obtained.

Radio Experimental Association
(Nottingham and District).*

Hon. Secretary, Mr. F. E. Bailey, 157, Trent
Boulevard, West Bridgford, Notts.
A meeting of the above Association was held

in the People's Hall, Heathcote Street, Nottingham,
on October 19th. Mr. Gill, having taken the
Chair in the unavoidable absence of Mr. Thornton,
informed the meeting that the lectiuer for the
evening was unable to attend through illness.

Mr. Ford, however, stepped into the breach and
gave an interesting lecture on "Aperiodic Trans-
formers," setting forth clearly the essential points
to be borne in mind when designing such trans-

formers to function efficiently over a comparatively
large band of wavelengths. Following the lecture
an interesting discussion took place.

Will all members please note that commencing
Thursday, November 2nd. meetings will be held
weekly at Messrs. Bennett's Garage. Shakespeare
Street, Nottingham, where an ideal room, with
aerial already installed, has been secured for the
use of members.

Glasgow and District Radio Club.*
Hon. Secretary, Mr. W. Yuill, 93, Holm Street,

Glasgow.
In the club-room on October 19th, Sir. W. K.

Dewar presided before a veiy large attendance,
and remarked that he thought the club would soon
require larger premises.

After the usual preliminaries, the Chairman called

on Mr. Yuill to open a discussion on the best
circuit to use for a valve broadcasting reception set

to comply with the P.M.G. Regulations, and the
following gentlemen took part :—Messrs. Quinn,
Todd, Wright, McDade, Nicholson and Morrison.
After a show of hands Mr. Jlorrison was declared
the wimier otaM.O. "R " valve, kindly presented by
the General Electric Company, Ltd., 71, Waterloo
Street, Glasgow, for the best reply. This was a new
innovation, and the Chairman asked for a show of
hands to see if the members would like a similar
night later in the session, and this seemed to be the
unanimous opinion.

The next meeting was held on October 26th,
when a full discussion of the arrangements for the
exhibition on November 4th took place.
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Hornsey and District Wireless and Model
Engineering Society.

Hon. Secretary. Mr. H. Davy. i;)4. Indcrwitk
Road, Hornsey, N.8.
At a meeting on October, 13th. liti:.'. the chair

was taken by Mr. H. J. Pugh. The usual bvisiness

was gone through and one new member was elected.

The Chairman then called on Mr. H. Davy to give
his lecture as per programme.

Mr. H. Davy gave an interesting lecture on " The
Thermionic Valve as a Detector," after which
many questions were asked which showed that the
large attendance had taken particular iiiterest

in the subject which was so ably explained by the
lecturer.

The meeting was then thrown open, and discussion
took place on the merits of high and low frequency
amplification. A new programme of interesting

lectures, etc., has been arranged. Particulars may
be obtained from the Hon. Secretary on receipt of

stamped envelope.

Mount Pleasant Radio Society.
Hon. Secretary, Mr. Walter R. Fleming, 156,

Upton Park Road, Forest Gate, E.7.

A meeting of the above Society, which was held
on October 19th, was opened with buzzer instruction
under Mr. O. H. Vine. Very satisfactory progress
is being made.

This was followed by a lectiu-e on the " Rudiments
of Wireless," by Mr. W. D. Keiller, technical adviser
to the Society. He dealt very ably with the subject,

explaining the molecular theory of magnetism,
electrons, atoms, positive and negative currents,

etc. After answering several questions the lecturer

was accorded a hearty vote of thanks.
Xew headquarters have been obtained at John

Street Chapel, John Street, Theobalds Road,
W.C.I, and a splendid series of lectures will be
given during the winter session.

Particulars of affiliation to the Wireless Society
of London have been received and it is hoped to
become a member in the near future.

Fidl particulars as to membership, etc., may be
obtained from the Hon. Secretary.

Clapham Park Wireless Society.
Hon. Secretary, Mr. J. C. Elvy, A.M.I.E.E.,

12, Tavistock Street, Strand, W.C.2.
The eighth general ineeting was held at head-

quarters on October 18th.

There was the usual crowded attendance which
promised a lively discussion. Mr. A. E. Radburn
was again elected Chairman for the evening.

After election of new members, the Hon. Secre-
tary reported that he was still awaiting further
information to facilitate the passage of the Society to-

wards affiliation with the Wireless Society of London.
Several copies of flashlight photographs of

October 4th evening's proceedings were secm'ed
by members.

Mr. C. W. Richardson opened the discussion on
" Aerials and Cognate Matters " by a lecturette
delivered in a pleasing and instructive manner
with tlie airl of blackboard diagrams and apparatus
he had brought along with him.

All present were ably conducted through the so-

called mysteries of aerials, wavelengths, inductances,
condensers, aerial oscillations, the latter two items
being regarded by the lecturer as misnomers.
The course adopted by the lecturer was in tabloid

form, showing how the principles of wireless
were made easily understandable by following the
first principles of force, inertia and capacity.
As a measure of appreciation by his audience he was
prevailed upon by them to continue his lecture
and demonstration on November 1st.

An interesting discussion was entered into by
Messrs. Beedle, Hon. Secretary, Hon. Treasurer,
Daniels, R. McCue, Hurst, Bruce, and the Chairman,
introducing " Transposition of Energy, Heat,
Skin effect of A.C. versus Resistance."
A hearty vote of thanks was accorded the lecturer.

The Hon. Secretary reported a gracious offer

on the part of Mr. F. H. Haj-nes to describe the
building up of '" An Amateur Three -valve Receiving
Set," to be followed by demonstration and dis-

cussion, which offer the members gladly accepted.
Mr. F. H. HajTies agreeing to come to the next
meeting, October 25th, for that pm-pose.

Proposed Gorton (Manchester) and District
Wireless Society.

Hon. Secretary {pro ton), Mr. G. Sykes, 13,

Longford Street, Gorton.
Amateurs, experimenters and all interested in

wireless matters within the Gorton district of

Manchester, are asked to communicate with the
gentleman whose name is given above. Mr. Sykes,
together with Mr. T. E. Rowe, 8, Fairhaven Street,

Hyde Road, W. Gorton, hopes to receive sufficient

support to enable them to inaugm-ate a society.

Rhyl and District Amateur Wireless Society.
Hon. Secretary, Mr. C. Mitchell, 24, East Parade,

Rhyl.
At the meeting on October 18th, a lecture was

given by Dr. Goodwin. His subject was " In-

duction." Dr. Goodwin prefaced his remarks by
saying that although induction was his subject,

yet he intended it to cover a very wide field, aa

so man}' electrical forces came under the title of

induction. Dr. Goodwin then explained the mean-
ing of the term as far as it was possible. He dealt

with the mysterious happenings whert certain

electrical forces were let loose, no matter how
minute, and explained the result. From the
scientist's point of view it might be comparatively
clear, but the lay mind had difficulty in under-
standing why the universe was not a heap of dust
after listening to some of the happenings which
were possible, with limitations, which the lecturer

dealt with. But the sj'stem of electrical induction
was so closely allied to wireless that it would be
almost impossible to either transmit or receive

telephony without it. Why it was that we should
have two coils, separated by space with no con-
nection, yet, when one is charged with electricity

the other takes a charge also, seemed almost
beyond comprehension. All these things were
dealt with bj" Dr. Goodwin in a lecture which
created profoiuid interest.

St. Helens Radio Club.
Hon. Secretary. Mr. C. Hodgson, Crescent House,

Liverpool Road, St. Helens.
Meetings of the above club will be held in the

Y.M.C.A. Buildings, North Road, every Tuesday
night at 7.30 p.m.
Arrangements are being made to provide interest-

ing and instructive meetings.
Applications for membership should be made

to the Hon. Secretarv.
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Paddington Wireless and Scientific Society.

Hon. Secretary, Mr. L. Bland Flagg, til, Burling-
ton Road, Bayswater, W.2.
The foui'th general meeting ot tlie Society was

held at the Institute imder tlie Chairmanship of

Vice-President Dr. J. H. Vincent, and the attend-
ance created quite a record. The business of the
Society included the minutes of the last meeting
and the presentation of the montlily accounts,
after which the recommendations of the Coinmittee
were put before the members. The recommenda-
tions included a Sale and Exchange and the election

of the following lion, members :—Messrs. Clements,
Alexander, Sutton and Styles.

A crystal receiver was very kindly presented
to the Society by Mr. A. Hoban, which was acknow-
ledged by a very hearty vote of tlianks from the
chair, and endorsed by the meeting. A working
committee of four was formed to take over the
erection of tlie new aerial, which it is hoped to see

in service very shortly.

A new section was opened under tlie lieading

of " Student Membership " to cater for the second
year day students of technical institutes and gram-
mar schools in the immediate neighbourhood of

the Institute, particulars of which can be obtained
from the Hon. Secretary.

Mr. A. L. Beak, A.M.I.E.E.. read a very interest-

ing paper entitled "' High Frequency Amplification."
Mr. Beak dealt mainly with resistance capacity,

coupled amplifiers, the intricacies of which he
elucidated very fully. A short discussion followed,
after which the meeting closed with a vote of thanks
to the lecturer.

Enquiries re membership should be addressed
to the Hon. Secretarj-.

Ayr and County Radio Society.

Hon. Secretary, Jlr. J. Blair, Rosebank, March-
field Road, Xewton-on-Ayr.

Following a public invitation, the above-named
Society was formed. The undernoted officers were
elected :—President, Mr. D. M. Sproat ; Vice-

President. Mr. Rich Currie ; Hon. Treasurer,

Mr. W. Robertson, jnr. ; Hon. Secretary, Mr. J.

Blair. Committee : Miss Jean Raince, Messrs.

Auld, Cassells. Headley, Oliver. Robertson. Lamont
and Ross. Members are now being enrolled.

The newly formed Society ha.s six fully qualified

holders of P.M.G.'s Certificates, and of these one
is Miss Raince.
The Society is greatly indebted for its being to

the Vice-President, Mr. R. Currie, of Messrs.

Reid & Co., and also to the valuable information
received from Mr. W. Yuill, Hon. Secretary,

Glasgow and District Club, who honoiu-ed the
meeting with his presence.
The Society wish to express their appreciation

to Mr. M. Miller, 2MG, for his transmissions of

telephony which were picked up, but owing to

.ship stations jamming it was only heard inter-

mittently. Classes will be formed for each class

of member, viz., Morse, Construction and Technical.
It is fully anticipated that a very prosperous
Society has been inaugurated.
The Society meets every Friday at 8 p.m.,

beginning October 27th, in the show rooms of

Messrs. Reid & Co., High Street, Ayr.
Communications should be addressed to the

Hon. Secretary.

Eastbourne Amateur Wireless Society.

Hon. Secretary, Mr. W. F. G. West, 11, Bolton
Road, Eastbourne.
The above Society has been formed and the

Secretary will be glad to reply to and give full

particulars of the A.ssociation's objects and terms
of subscription to all gentlemen who are interested
and desire- to seek membership. Several lectures
have already been given, and have been well
attended.
A programme for the winter session is being

arranged for. and members will be notified in due
course. The Secretary would be very grateful

to hear of any gentlemen who can give a lecture

or otherwise contribute to the programme.
It is hoped very shortly to announce that per-

manent headquarters have been obtained, where
it is proposed to erect a wireless set for the use of

members.
A lectiu-e was arranged for October 31st.

Bolton Wireless Societj-.

Secretary, Mr. D. ^\"alford-Drucquer, 4, Bold
Street, Bolton.
At a Special General Meeting held on October 13tli

the following members were elected to hold office :

—

Chairman, Mr. C. Kershaw ; Vice-Chairman,
Mr. R. C. Walch ; Hon. Secretary, Mr. D. Walford-
Drucquer ; Hon. Treasurer, Mr. J. Waller ; Com-
mittee : Mr. J. McLeod, Mr. G. T. Woodley,
Mr. C. Andrews, Mr. C. H. Smith.
The meeting was devoted to general discussions

on the way the Society had been run in the past
and many things were promised by the new
Committee, and everybody looks forward to a

\ery good season.
The new Committee met on October 17th,

and the following business was dealt with :

—

( I ) That the Society becomes affiliated with the
Wireless Society of London. (2) That the subscrip-

tions be reduced to 10s. 6d. per year for full members
and 5s. per j^ear for jimior members. Entrance
fee for junior members to be 2s. <id. Same to come
info force forthwith. (3) That membership cards
be i.ssued to all members. (4) That a dance be
arranged to be held the week preceding Xmas.
(5) That two whist drives be arranged ; one to be
held in the first week in November and the other
in the first week in December. (6 ) That the Society
goes in for transmitting. (7) That the Society
obtains a new five-valve receiving set. (8) That
the Society join the Relay League. (9) That the
Secretary take charge of the winter entertainments
and that he arranges a good programme including
some interesting lectures. (10) That the Annual
General Meeting be held on the last Tuesday in

September each \'ear instead of December, as at

present. (11) Alterations were made in the rules

to be brought up at the next General Meeting.

(12) Mr. McLeod was asked to take charge of the
arrangements with reference to transmitting,
and he asked Mr. Andrews and Mr. Smith to form
a subcommittee under him to carry out this work.

All the above were resolved, and after about
an hour's general discussion on the running of the
Society, the meeting was declared closed by the
Chairman.
The new Committee ask for new members to

the Society, and can promise them a real good
programme.
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Questions and Answers
NOTE.—This section of the magazine is placed at the dis^posal of all readers who u-ish to receive advice

and information on mailers pertaining to both the technical and non-technical sides of wire ess work. Readers

should comply with the following rules :—(1) Each questions should be numbered and written on a separate sheet

on one side of the jxiper, and addressed "' Questions and Answers," Editor, The Wireless World and Radio
Review, I2j\3, Henrietta Street, London. W.C.2. Queries should be clear and concise. (2) Before sending in

their questions readers are advised to search recent numbers to see whether the same queries have not been dealt

with before. (3) Each communication .sen/ in to be accompanied by the " Questions and Ansivers " coupon
to be found in the advertisement columns of the isstte current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials

and town of the correspondent, or, if so desired, under a " yiom de plume." (5) Iti view of the fad that a large

proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised,

before making use of them, to satisfy themselves that they would 7iot be infringing patents. (6) Where a reply

through the post is required, every question sent in must be accompanied by a postal order for the amouiit of

\s., or 3s. 6rf. for a maximtim of four questions. (7) Four questions is the maximum ichich may be sent in at

one time.

"P.T." (Maldon).— (1) The precise details

tor converting a single valve panel into a two or

three-valve set conforming with the regulations
ot the Postmaster-General, were given on page
S65 ot" our issue of September 30th last. (2) One
is not permitted to construct or instal wireless

apparatus without first obtaining permission from
the Post Office. We cannot ad\Tse you on the
qualifications required by the Post Office in the
award of an experimental licence, but we under-
stand that you have to satisfy them that you have
a serious interest in experimental %Tireless work.
Why not pass your question to the Post Office, and
ask them for a statement as to the qualifications

which they are desirous you should hold.
" I.C.B." (W.2.).—Certainly it is possible to

render ordinary land-line telephone messages
audible in a loud speaker, or strongly magnified

you have some definite theme of research in view,

and that you are fully qualified to use wireless

apparatus in such a way as not to cause interference.

However, why not write to the Secretary of the Post
Office and obtain the necessary forms, and if you
have any difficulty, then write to us.

"C.G.S." (Brighton).—Circmts which are

not capable of energising the aerial to a serious

extent have been repeatedly given in this journal

for the past six weeks. We would refer you in

particular to the instalment on Experimental
Station Design in our issue of September 30th
last, which has apparently escaped yovu- notice.

With regard to the unit sj-stem, it must be capable

of being assembled in such a way that the circuit

camiot be easily modified by the user. Anyhow,
submit your proposed designs to the Post Office.

f^^

}4i|i|-v~-«l'fi

Fig. 1.

in headgear telephone receivers. We should
recommend you to use a three-valve note magnifier

coimected as shown in Fig. 1, on which all

necessary values are given. Before connecting this

apparatus to your telephone, we would advise you
to obtain permission from the Post Office.

"H.S.F." (Greenock).—An experimental
Ucence authorising you to construct your own ap-

paratus will be probably awarded by the Post-

master-General if you make it clear to him that

"G.F.P." (Hayes).— (1) Yes, but reacting

back to the tuning circuits in this way is liable

to lead to oscillation and seriously interfere with

the pleasure of other listeners in your neigh-

bourhood. (2) About 2,000 metres. (3) 000065
mfds. (4) You should certainly be able to get 2MT
with a single valve as H.F. ampUfier followed by a
crj'stal, but we doubt if this arrangement will be
sensitive enough to give PCGG unless your aerial

is a verv good one.
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"E.H.W." (Twickenham).— (1) The diagram
of a single valve receiver whicli accompanied
yoiir letter will certaiulj' not meet witli the approval
of the Post OfSce. The conditions specified

by the Past Office are clearly stated in a recent
issue, and very many circuit diagrams of arrange-
ments ^hich will not cause serious interference

have b«''Vi given in our issues for the past six \\eeks.

Remo\-ai of the variometer from the aerial circuit

will in no way reduce the extent of radiation

which your proposed circuit would produce. (2)

The Post Office, we understand, are prepared
to authorise the use of a set in which the reaction
coupling is fixed, and is arranged so loosely as not
to seriously energise the aerial inductance. How-
ever, why not make up a two-valve set witli timed
anode liigh frequency amplification and couple
the plate circuit of the second valve witli this

anode inductance, and add a third valve if necessary.

"SPARKS" (Morecambe) ants (1) For a
diagram of a two-valve set to meet certain conditions.

(2) Parts required for this set. (3) // he will get

2 LO, 2 MX and PGGG.

Fig. 2.

(1) See diagram (Fig. 2). (2) Two variable

condensers. Aerial tuning inductance reaction
coil. H.F. transformer. Two valve holders. One
filament resistance. H.T. and L.T. batteries.

One pair of telephones. (3) It is very doubtful
whether you will get any of these stations.

" F.S." (Hants) asks (1) For a diagram of
connections using 2 H.F., 1 Detector and 2 L.F.
valves with switches to cut out any valves. (2)

Whether capacity reaction should be substitiited

for direct reaction into the aerial circuit.

( 1 ) The circuit given on page 883, September 30th
issue, is just the diagram you require. (2) Reaction
of the type you suggest should not be used. We
suggest you couple the reaction coil to the first

H.F. transformer secondary. There will then be
little possibility of energy being radiated from
your aerial.

"SPARKS" (Ilkley) (1) Propo.'ies to install

an e.cperimental spark tramsmitter. (2) Asks
irhether the formula, watts = volts x amperes, is

correct when applied to a circuit connected to an.

ucctimulalor.

( 1
) The circuit submitted will not be satisfactory,

and apparatus joined up as you suggest would
seiiously interfere with other experimenters working
on a wavelength anywhere near your own. We
understand transmit timg licences are issued to

experimenters for specific purposes, and we suggest
you apply for a licence before commencing
experiments. (2) The formula, watts = volts X
amperes, is quite correct. If the current is

5 amperes, and the voltage drop across the
apparatus is 2 volts, 10 watts are being used
in tlie circuit.

"S.O.H." (Eastbourne).— (1) The method of
modulating at the transmitting stations enters
largely into this question. Where the modulation
is good, no difficulty should be experienced. If the
transmitted oscillations are very slightly modulated
the result of using reaction to hear the weak
signals is to cause the set very easily to oscillate, and
so you hear the carrier wave. (2) We cannot
say with any degree of certainty what causes the
trouble you mention. You might try removing
the condenser, when the self capacity of the winding
will probably be sxifficient to by-pass the H.F.
current. The more likely cause of the trouble,
however, is probably to be found in the grid
condenser and leak. The grid leak may have
become faulty. (3) As your aerial tuning con-
denser has a rather low value, we think you will

have to use a larger coil in the aerial circuit than
in the closed circuit when using the series connection.
Try the arrangement, aerial condenser in series.

No. 150 coil in aerial circuit, and No. 75 in closed
circuit, and choose the most suitable value of
reaction coil. (4) The arrangement for parallel

working which you suggest is quite satisfactory,

but it will l)e necessary to take care not to use too
much reaction. The aim should be to alter the
]30sitions of the coils until best results are obtained.
Clcnerally the reaction coil has to be well away
from the closed circuit coil. The connections of
yom- .set are quite correct and in every way are
suitable. We assume the grid condenser has the
correct value—0.0003 mfds.

" AMATEUR " (Northants) asks (1) How to

make the most advantageous frame aerial ivith the

highest effiviency.

As you do not state the wavelength range over
which you wish to receive, we cannot give you
much useful information. However, frame aerials

aie fully described in " Mast and Aerial Construction
for Amateurs," by Ainsley, price 1/6.

" C.L." (Huddersfield) asks (I) Why a certain

circuit sketched gives no better results with two valves

than it docs with one. (2) How to add another
valve to the set as an H.F. amplifier with the minimum
alteration to the iviring.

( 1 ) We do not know which of your two panels
was the original. The L.F. panel appears to be
quite all right, but the detector fails through not
having a complete grid circuit. The lower end
of the A.T.I, should be connected to the filament
of the valve. Possibly the failure of your note
magnifying valve is due to the fact that the trans-

former is incorrectly wound or introduced into the
circuit. The windings should be about 3,000 ohms
in the anode circuit of the fiist valve, and 6,000
ohms in the grid circuit of the second. (2) The
circuit might become similar to that of Fig. 5,

August 5th. page 608, with the omission of the
reaction back to the aerial there shown. The
method of using transformers for part of the range
and resistance capacity coupling for the rest is

shown on page 705, August 2fith issue.
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" W.G.W. (London) o.sfo (1) Whether a scl

kelched is sath-faclory. (2) Whether it will radiate,

ind if so, fioiv much. (3) Uuw it can be prevented

from radiating. (4) // it will receive PCGG, 2 MT
and FL.

(1) Yes, except tliat ii parallel condenser is not
at all efficient on short wavelengths. (2) This set

will certainly radiate unless the reaction coil is

\ery small indeed. (3) The only way to stop it

from radiating is to make the reaction coil very
small and to fix it in one position. It is not possible
to say how bad the radiation will be as this will

depend on the constants of the aerial, etc., but if the
couplings are made at all tight the radiation may be
as bad as with reaction back direct on the aerial.

(4) The set should receive FL and 2 MT, but is

not likelv to be sensiti\e enough to receive PCGG.

OP TO PLATE

IP10+HT

OS TO-LT
15 TO MID

Fig. 3. Windings in a groove,

over Primary.
Secondary

" J.B." (Yarmouth).—The method of coiuiect-

ing up H.F. transformers depends entirely upon the
ilirection in which the coils are w ound. Figs. 3 and 4
show clearly, we hope, the correct method of

joining up. We cannot say how the transformers
to which you refer are woimd, and we suggest you
connect them up according to the manufacturer's
instructions.

WRECTIC'J

CP TO PLATE

IPTO+HT
OSTOCTIO

ISTO-LT

Single layer icmdings.

"A.M." (Ryde) asks (1) Whether it is possible
to H-sp any other type of battery than an accumulator
for the filament of a single valve set. (2) Whether
it is better to have a long aerial lead-in, and a ihort

earth lead, or vice-versa. (3) What he is likely to

get with a single valve set. (4) Wavelength range
with certain coils.

( 1 ) With some types of valve, as for instance the
JIarconi-Osram "DEV," which only takes 0-2 amps,
a dry cell may be used ; but we do not recommend
the use of drj- cells for any valve taking more than
0-5 amps. In any case the cells used should be
of large size, and the cost of operation will be con-
siderably more than with accumulators. (2) Long
aerial lead-in and short earth lead is much pre-
ferable. (3) Most European high power stations,
and ships up to perhaps 250 miles, but probably
not 2MT, 2LO, or PCGG unless conditions
are particularly favourable. (4) Up to 700-800 ms.

"M.E.G." (New Brighton). The coils you
mention wovild time the circuit to about 2,000
metres with a OOUl mfds. parallel condenser,
but the use of a condenser of this size would be
very inefficient, and we should strongly recommend
you to use about four times as much inductance,
and only a quarter of the capacity. •

'
' '— '

' (Rochester) asks { 1 ) Whe^. :r the

American short ivavc tuner of the June 3iJ issue

will receive C.W. (2) Whether the wavelength range
could be increased to 1,000 metres withou. loss of
efficiency. (3) Whether a certain pair of coils

could he used as A.T.I, and reaction coil.

(1) If made exactly on the lines of the article

it is probable that the set will receive C.W., but
if it does so it will radiate badly. (2) This could

be done, but if the wave were increased in this way
any especial merits that the set may have would
probably be lost. (3) Yes, but coils used in this

way are liable to radiate badly, and therefore

are to be discouraged in the interests of others

receiving.

"DADDY LONG EARS " (Paris) asks (1)

For a criticism of a set. (2) For values for some of
the components. (3) // he can use honeycombs,
and if so, what sizes to use. (4) If he will hear
FL, 2MT, and PCGG.

(1) Satisfactory except that strictly speaking all

the grid resistances should be connected to some
point wliich does not change in potential when the
polarity of the filament battery is reversed, but
in practice this refinement is hardly likely to be
necessary. In any case we do not think that very
much gain in life of receiving vah'es is actually

obtained by reversing the filament battery. (2)

(a) 0000.5 mfds: (6) 0-0002 mfds; (c) 50,000
ohms; (rf) grid leak 2 megohms'; (e) preferably

6 volts ; (/) about 60 volts. (3) Yes, but particu-

lars will depend on the waverange required, wliich

is not specified. Turns may vary from about 50 for

very short waves up to about 1,500 for long waves.

The gavige may be about 0-5 mms., and the mean
diameter about 5 cms. (4) FL certainly, PCGG
very likely, 2 MT not at all likely, as the resistance

capacity coupling shown is very inefficient on such
short wavelengths as are used by this station. For
this purpose H.F. transformers should be sub-

stituted.
'

' NOVICE '

' (Torquay) asks what would be

the minimum requirements for a set to receive 2 MT,
preferably with fixed tuning, or still better with erne

adjvtstment for throwing over to a Plymouth station.

It is rather difficult to specify suitable apparatus
for use at such a distance, as at long ranges the
local characteristics alter the question very con-

siderably. If we were undertaking the work
oiu-selves we should try a tiiree-valve set, with one
stage of high frequency amplification and one of

low frequency. We should hope to get fairly good
results in this way, but we should not be very
surprised or disappointed if we found after test

that a couple of extra valves were required. This,

of cour.se. is for telephone reception. If a loud
speaker were required, two or three additional

L.F. valves would be necessary, but we shotild

hardly expect to get very good results. We should
ourselves confine our activities to the new Plymouth
station, as 2 MT is hardly likely to continue in

operation after the broadcasting stations commence
operations.
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T.G." (Coventry) asks (1) Questions about his
set. (2) For a diagram using six valves efficiently.

( 1 ) It is imfortiuiate that you have not sent us a
sketch showing the diagram of connections of
youi- set and the vakies of the components. Without
this information we can only offer suggestions for
the improvement of yoiu' set. It is better to
employ H.F. valves than L.F. valves when
there are stray electric fields which may
induce voltages into the set. In addition, L.F.
iron coil transformers generally cause distortion.
It is, therefore, better to use the minimum nimiber
of L.F. stages of amplification. (2) We prefer,
when using six valves, to employ three as H.F.
amplifiers, one as detector, and two as L.F.
ampUfiers. The timed anode method of H.F.
amplification is generally accepted as the best,
and we suggest you continue to use this method.
You will find the timing critical, and there should
be no difficulty whatever in eliminating stations
transmitting on a wavelength which is only slightly
different to that which you wish to receive. When
receiving short wavelengths, the A.T.C. should be
in series with the A.T.I., and a switch for connecting
the A.T.C. in series or parallel would be a useful

(1) Detailed infonnation is given in various
textbooks, including Eccles' Handbook. Briefly,
a light steel reed is supported in the field close to
the poles of a permanent magnet of roughly horse-
shoe shape, carrying the windings for the operating
cm-rents. To the reed is attached a light diaphragm
by which the air is set in motion, giving rise to the
sound. (2) Nos. 34, 35 and 36, Vol IX ; also
May 6th, 1922. (3) No ; the adjustment and the
proportioning of the parts is very critical. Every
set put up needs elaborate experimental work to
determine suitable values for the constants to make
it fimction at all, and we think that no one but a
skilled experimenter is likely to get satisfactory
results with it.

"H.E.N." (Watford) asks (1) For windings
for a telephone transformer for use with 1,300 ohms
telephones. (2) If it is possible to receive O.W.
v'ith a valve set with ordinary reaction, without
giving out enough radiation to affect other receivers.

(3) // the circuit of Fig. 4, page 636, August Vltli

issue, is capable of receiving C.W.
( 1 ) Telephones of this resistance may be used

without a telephone transfonuer. Transformer
may consist of open core 3" in length by ^" diameter,

Fig. 5.

attachment to your set. Fig. 5 shows the con-
nections, and usual vahies for the parts are marked
in. We suggest you see the articles on " Experi-
mental Station Design," which appeared in our
i.ssues of September 2nd, 14th and 30th.
"V.H.G." (Bolton).— (1) The gauge of the

wire submitted is No. 20 S.W.G. (2) Approxi-
mately 1,500 metres without the addition of a
parallel condenser. (3) 0-0005 mfds., which may
be obtained approximately by the use of plates
of glass 0-1 cms. thick, with an overlap of foil

of 25 square cms., and a total of 5 plates. (4)
Approximately 0-0008 mfds.
"S.E." (Southampton) asl-s (1) How the

Brown patent telephone works. (2) The number
of " The Wireless World " in which an article

on the Johnsen-Rahbek loud speaker appeared.
(3) // the Armstrong super-regenerative circuit
can be regarded as a practical proposition and likely
to give good results in the hands of an average amateur.

with 2 ozs. No. 44 S.S.C. for primary, and IJ ozs.

No. 38 S.S.C. for .secondary. (2) This can be done
quite easily if more than one valve is used in the
set. It can be done in any way which involves
taking the reaction coupling back to any point
which is not nearer to the aerial than the anode
of the first valve. If only a single valve is used
there is no safe way. (3) Certainly.
"WAVELET " (Keighley).— (1) You do not

give us any information about the timing condenser,
but if this has a normal value for a set of this

type, say 0005 mfds., you should be able to
tune up to nearly 3,000 metres, and down to some-
where in the neighbourhood of 300 metres. (2)
L.R. telephones with a telephone transformer
may certainly be used with a crystal set. (3)
0-0005 mfds. is quite big enough for the tiining
condenser, and 0001 to 0-002 mfds. for the blocking
condenser. (4) The buzzer, key, and cell should be
connected across a few turns of the A.T.I.
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"W.W." (Brighton) (/sfo- (I) The number
of tunn to wind in a basket coil to tune in 2,700
metres. (2) Hoir vmny turits to tune in 360-425
metres. (3) How many turn.i to tune in 180-360
metres. (4) For diagran> of n single valve set using

a three-coil holder in his possession.

(1), (2) and (3) It is not possible to give the
•zact number of turns to wind a basket coil to give

Fig. 6.

a certain inductance. The inductance varies

with the spacing, method of winding, etc. Assum-
ing you will use a 001 coil A.T.C. in parallel

with the coils to time in 2,700 metres, we suggest
you wind five coils of No. 30, each coil having
80 ttuTis. With the tuning condenser in series on
the short wavelengths, two coils in series, each
coil having 50 turns of No. 20. will tune in 3tiO-42o

metres, and one coil with 60 turns of No. 20 will

tune in 180-360 metres. (4) See Fig. 6.

"J.F." (Berks) asks (I) For a criticism of his

circuit. (2) Whether a broadcast licensee is only

permitted to receive broadcast signals. (3) Can a
holder of a broadcast licence use reaction above

500 metres.

(1) We have examined your diagram of con-

nections, and we are afraid you will be unable
to use reaction in this circuit. We suggest you cut
out the reaction coil altogether. VV'e think you
would get much better results if you added one
high frequencj- valve. Reaction could then be
provided for. The reaction coil would be connected
between the anode and telephones, and would be
coupled to the tuned anode of the first valve.

A large number of circuits have recently appeared
in this journal. (2) and (3) We understand
that the holder of a broadcast licence is not restricted

in so far that he may receive signals of any wave-
length. The restriction applies to the use of

reaction and the employment only of apparatus
approved by the Post Office. The set must be
so designed that under no circumstances will the

aerial circuit oscillate.

"SOLDIER" (Woodseats).~The addition
you suggest can certainly be made : the valve or
valves being added as low frequency amplifiers.
To do this it is not necessary to alter your sot
in any way. It is merely necessary for you to
introduce the one winding of an input transformer
in front of your first valve in place of the telephones.
Many diagrams of one and two-\alve low frequency
amplifiers will be foiuid in recent issues.

"C.A.S." (Ealing) asks (1) If it is de-tirable

to earth-wire garden poles against lightning. (2)
Should lightning arresters be fitted at point of entry

of aerial >rire into the house. (3) Would a vacuum
type lightning arrester affect reception.

(I) Poles are not generally earth-wired, but
there certainly is no harm in so doing. A No. 12
galvanised iron wire should be twisted aroimd the
bottom of the pole, and run up the side of the pole.
At the top end it may project 6 or 8 inches. (2)
and (3) A vacumn type lightning arrester will

suit your purpose very well, and should be fitted
across the aerial and earth at the point of entry
of the aerial into the house. A switch should be
provided, so that when the set is not being used
the aerial may be directly connected with earth.
These precautions should be taken, otherwise
damage to the set may result from the effect of
static charges, as well as the effect of lightning.
Sometimes a highly inductive leak is connected
across the aerial condenser as a protection against
static charges but this will largely be unnecessary
if you adopt the other arrangements. No loss,

in reception efficiency will result through the use
of the above protective apparatus.

" W.K.N." (Hounslow).—We cannot give you
precise windings, and it would be much more
satisfactory if you wound the coils exactly as
described, and then experiment yourself imtil
the best results are obtained.

"G.L.E." (Woolwich) asks (I) For a two-
valve circuit suitable for use with certain apparatus.
(2) For windings for a tran-9formcr suitable for uie
with 300 ohm. telephones.

" F.J.W." (Leyton) asks whether he can connect

a transformer to his set, and so strengthen the signals.

fnfortunately a transformer cannot be cormected
to increase the strength of signals, and we suggest
you add a valve as note magnifier, using the connec-
tions given in several recent issues of this journal.

Fig. 7.

(I) See diagram (Fi?. 7). (2) Core V' diameter

of iron wires, about 4" long, primary wound with

3 ozs. of No. 44, and secondary womid with 6 ozs.

of No. 34.
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" R.V.J." (Brixton) risks for the issues in which
appeared a description of a set which will receive

broadcast.

We suggest you see the articles entitled " A
Broadcast Receiver," which appeared in the issues

of Axigust 26tli and September 2nd.

"N.N.L." (Cheam).— (1) The diagram sub-
mitted is not quite correct, and we suggest you use
the circuit shown in Fig. 8. Care must be
exercised in the selection of suitable jacks. The
springs must be \ery well spaced and robust. (2)
A suitable frame aerial for your pi.u'pose would be
a frame 4' scjuarc with 16 turns of No. 18 wire
with tappings, the wires being spaced |" apart.

"H.P.H." (Herts) asks (1) The raiiye of a
crystal set. (2) For an explanation of "Dead-end"
effects. (3) // he may add one L.F. valve. (4)
Where to obtain books dealing with ivireless.

(1) We are afraid you will only receive local
signals when using a rry.stal set. (2) " Dead-end "

effect is the name given to the loss of efficiency
which arises when, for example, only a small
portion of a big coil is in use. It is overcome by
breaking up the coil into sections. The proposed
coil is far too large for short wavelengths, and we
suggest you wind another coil making it 4" diameter,
5" long, and using No. 22 D.C.C. wire, taking
8 tappings. The -A.T.C. should be in series with
the A.T.L

Fig. 8.

"ENQUIRER" (Chelmsford) asks (1) The
number of turns of wire to wind in a 2^" diameter

former for use as a reaction coil. (2) Values of

condensers in microfarads aiul inductances in micro-

henries to tune to 360 metres. (3) Whether his set

is suitable for operating a loud speaker.

(1) Wind 100 tui-ns of No. 38 S.S.C. wire. (2)

The aerial condenser should have a maximmn
value of 001 mfds., and should be in series with
the .-V.T.I. The closed circuit condenser may have
a maxin^um value of 0-0005 mfds. The aerial

coil should possess an inductance of 450 micro-

hemies, and the closed circuit 220 microhenries.

The waverange will be from 600 metres to 2,000

metres. (3) We think your set is suitable to operate

a loud speaker. However, if you cannot get suffi-

cient signal strength, add one L.F. valve.

"G.A.Q." (Birmingham).—The suggested

coils are suitable. I)ut it is just as well to use a single

layer coil, which you can make yourself. Wind a
coil 4" diameter and 5" long, of No 22 D.C.C. and
take 8 tappmgs. The circuit given on page 60,

April 8th issue, will be quite suitable if you connect
the primary of the transformer in place of the

telsphones, and join the telephones to the secondary
side of th« transformer.

" A.B.'Vr(Staffs.)';(l) Su6»i(7s a circuit for
criticism. (2) and (3) Asks the icavelcngth rar\ye

of coils. (4) Whether a proposed arrangement is

correct.

(1) The diagram is correct, except that the plats

and grid coruiections are reversed. This w#
presume to be merely a clerical error. (2) We
cannot say without a knowledge of the size of the

coil. (3) 2,600 metres with condenser in parallel

and 800 metres with the condenser in series. (4)

The arrangement will work very well.

SHARE MARKET REPORT
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The Amateur Position.

HOW BROADCASTING AFFECTS THE EXPER'MEN i ER.

IT
has already been mentioned in these

columns that no surprise should be felt

at the fact that many new situations

have arisen with the introduction of the pro-

posed schemes for broadcasting, but we do
not think that at the time that statement

was made it was realised that the problems
arising therefrom would present themselves

so rapidly and forcibly as has been the case.

And in this connection reference is made only

to the amateur problems, by which is meant
the matters which affect in particular those

who were experimenters before broadcasting

was talked of, or who will join the ranks of

the experimenter proper in the future. There
is not space in this issue to make reference

to the other problems, which have confronted

the Postmaster-General and those who have
been responsible for bringing the British

Broadcasting Company into being.

Only a year or two ago practical amateur
wireless was illegal in this country, and for

some time the authorities would not give way
on the question of the re-issuing of licences

after the war. The struggle to win back for

the amateur some of his pre-war rights and
generally to reinstate the wireless experimenter
was a long and arduous one which required

much hearty co-operation on the part of all

amateurs throughout the country and many
interviews and petitions to the Post Office

Authorities. These concessions, or rights

(it is of no material importance by which name
they are described) having once been obtained

are not likely to be permitted to be encroached

upon or modified without some sign of a

struggle to resist any such attemjx.

A well established precedent in law is often

as good as a statute, and .undoubtedly the

status of the amateur has been very well

established within the last two years.

Perhaps before going any further it would
be well to emphasise that in writing these

lines there is not the least intention to adopt

an antagonistic attitude towards broadcasting.

On the contrary, the amateur wants broad-

casting, and would have been very dis-

appointed if it had not come. If any support

of this statement is necessary the reader

need only be referred to the fact that it was
entirely through the agency of a very forcefiil

petition to the Authorities from the amateurs

of this country as a body that broadcasting

first came into being, when the Postmaster-

General authorised the regular weekly trans-

missions from Writtle.

Broadcasting is a very good thing indeed,

and should receive every encouragement from
everyone concerned, but at the same time

it should be remembered that it is possible to

have too much even of a good thing, and if

there is any danger of the amateur and ex-

perimenter being " crowded out," so to speak,

of his rights, then there must and certainly

will be objections raised.

Broadcasting, it is understood, will take

place from 5 p.m. to 1 1 p.m. daily, and through-

out the day on Sunday, and the official regula-

tions state that reaction must not be used at all

during these times over the range of wavelengths
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covered by the broadcasting stations. This
means that no reception of continuous wave
telegraphy may be conducted between these

times on the amateur wavelength of 440 metres.

Since the hours to be covered by broadcasting

are literally the only times during which
the true experimenter (unless he is engaged
on commercial experimental work, or is a

person of leisure) can conduct his experiments,

the regulation is equivalent to banishing

the amateur to the shorter wavelengths below
the broadcasting band, and depriving him
altogether of the use of the 440 metre wave-
length as soon as broadcasting commences.
The chief danger that threatens the amateur
position is that in the near future he must
expect to find himself in the minority as far

as the general users of wireless are concerned,

and a minority may often be overruled by a

majority vote however well established and
just may be the claims of the minority. Per-

haps the position of those amateurs who have

transmitting licences is even less envious,

since their work on 440 metres will apparently

have to cease altogether, although many of

them are pioneers in amateur work, and may
be regarded as some of the most serious

investigators in this country.

So much consideration then for the im-

mediate situation which confronts the amateur

and experimenter who has already established

his claim to consideration in so far as he has

obtained an experimental licence. There is

also to be considered the position of those

would-be experimenters, who, on account

of the unhappy accident of the date of their

applications for experimental licences find

that their applications are turned down, and
they are recommended to content themselves

with a broadcast reception licence. Un-
fortunately, the number of these disappointed

enthusiasts is increasing daily, and it is there-

fore not altogether surprising that, in spite

of the fact that as a whole we are a law-abiding

nation, rumours should reach us of the possi-

bility of the illegal establishment of unlicensed

receiving stations, despite the very serious

penalties that are risked in so doing.

It is of course appreciated that the whole
question is a very difficult one for the Authori-

ties, who could not under any circumstances

be expected to issue experimental licences

to all and sundry without any guarantee that

the shrieks and howls of radiation would not

compel every sane experimenter and broadcast

listener-in to close down in disgust. We

feel, however, that it should be possible to

arrive at some happy medium when those who
genuinely desire to join the ranks of the ex-

perimenter should be allowed to do so provided

that reasonable guarantees could be given

that the recipients of licences would conduct

their experiments in a proper manner, with

due respect for other users of the aether,

and would not earn for themselves the title

of " aether hogs." There must be some hun-
dreds, though still a small proportion of the

total future users of wireless, who are attracted

to the science entirely on account of its

fascination as a hobby, in the practice of which

the construction of their own apparatus and
the possibilities which experiment with all

kinds of circuits may present, would form the

chief interest.

There is yet another side to this question . We
refer now to the development of the industry

of manufacturing wireless apparatus which
has taken place as a result of the proposals

for broadcasting, and the stimulus which this

has given to public interest in the subject.

The retailing of wireless apparatus parts is

now confined to those users who will con-

struct apparatus for themselves or conduct

experiments, whilst the broadcast licensee is

accommodated with complete sets of approved

design. The majority of those firms who
undertake to provide complete sets for the

broadcast licensee will produce their own
parts for incorporation in their sets, and this

leaves to the manufacturer of parts only, no

outiet for the disposal of his goods except

through retail sales to the experimental licence

holder. The net result is that many manufac-

turers who would otherwise have been content

to leave the manufacture of the complete sets

to the larger firms, are finding themselves

compelled to assemble complete sets in order

to come into the field and share in the industry.

Some readers, perhaps, are reminding them-
selves that broadcasting has as yet scarcely

started, and that these questions are therefore

brought forward prematurely. To this we
would reply that it is better to face the facts

beforehand and look for a remedy. We feel

sure that the delay in broadcasting is due to

the honest desire on the part of the Authorities

and the Broadcasting Company to present

broadcasting to the country with as many
as possible of the problems which it has

brought with it solved to the satisfaction

of all parties.

H.S.P
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A Separate Oscillator for the Transatlantic

Tests.
(Wavelength Range, 170-440 metres.)

By Philip R. Coursey, B.Sc, F.Inst.P., A.M.I.E.E.

AS was mentioned in last week's note

on the subject of the forthcoming

Transatlantic tests which are to take

place in conjunction with the American Radio
Relay League, it is essential that a separate

heterodyne be employed when listening for

C.W. signals, in order to avoid interference

between the various stations listening-in in this

country.

The mere employment of a separate hetero-

dyne unit, however, is not of itself sufficient

unless proper precautions are taken in its use.

For instance, in many receiving stations direct

coupling between the aerial circuit and the

heterodyne is used, with the result that on

h-= i>j H
Fig. 1. The coils for the separate oscillator.

short wavelengths the radiation from the

aerial is practically as strong as if an autodyne

receiver were employed. The conditions are

slightly improved if the heterodyne is coupled

to the secondary circuit of a loose-coupled

receiving tuner, but for short waves the

improvement is not great, because the hetero-

dyne has to be so slightly detuned from the

frequency of the incoming signal in order to

keep the beat note frequency within the audible

limits that to all intents and purposes the hetero-

dyne and the aerial are in tune as regards the

transfer of energy between them. On long

wavelengths the much larger frequency differ-

ence between the two circuits limits very

considerably this transfer of energy, so that the

heterodyne radiation is reduced by this method.
For the short waves to be used during these

tests some other means must be employed for

reducing radiation from the receiving aerial.

The most practicable method is to keep the

separate heterodyne unit as far away as possible

from the aerial circuit, and also from the timed
secondary circuit coupled to the aerial, and
to couple it on to some other part of the

receiving circuit, so that there is at least one
valve between the aerial and the part of the

circuit to which the heterodyne is coupled.

The best arrangement is to couple the separate

heterodyne oscillator to the detector valve

itself, either to its grid or to its plate circuit.

It will generally be found sufficient for this

purpose to place the separate heterodyne unit

near to the detector valve, although if pre-

ferred, it may be placed much further away
(but not near the aerial circuit) and coupled

to the detector valve by means of an aperiodic

circuit consisting of a coil of a few turns of
wire, placed near the heterodyne and con-

nected by a pair of leads close together to a

similar coil coupled to either the grid or the

anode circuit of the detector valve.

To couple the heterodyne in this way to the

anode circuit of the detector valve of the

receiving set a special coupling coil may be
built up consisting of some six or eight turns

of No. 22 S.W.G., D.C.C. copper wire,

wound on an insulating tube about three inches

in diameter. In the centre of this tube a

similar smaller tube about two inches in

diameter, and having wound on it about six

turns of the same wire, should be pivoted in

such a way that it can be rotated so that the

planes of the two coils can be placed at any

angle to one another between and 90 degrees.

By this means the coupling between the two
coils can be varied from zero up to a maximimi
value. A fixed condenser of about o-ooi

microfarad should be joined across the primary

of the intervalve transformer coupUng the

detector valve to the first L.F. valve when this

arrangement is employed.

The receiving sets for use during the

Transatlantic tests are preferably built up
with at least one or two stages of H.F.

amphfication, the intervalve coupling of these

stages being tuned, as only by this means
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can efficient amplification of the short wave- variable condensers for tuning them to the
lengths be secured. High frequency inter- desired range of wavelengths (which is approxi-
valve transformers of the plug-in type, with mately i8o to 400 metres), may be employed
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or the anode circuit of each H.F. valve may be
tuned by a variometer or fixed coil with a

variable condenser in parallel with it, using a

fixed condenser to couple the successive stages

together, as is customarily done in the well-

known tuned-anode-reactance-capacity-coupled

method of H.F. amplification. When either

of these arrangements is employed some means
of stabilising the whole receiver is necessary to

prevent self-oscillation. This can be effected

either by providing a definite reverse coupling

between the plate circuit of the detector valve

and the input or grid circuit of the first H.F.
valve, this coupling being in the reverse

direction to that normally required to produce
oscillations, and being adjusted ro such a

yt'wBe

Fig. .3. DeUilln of side clips for valve holder.

value that oscillations just cease, or by damping
the H.F. valves by applying a positive potential

to all the grid circuits by means of a suitable

potentiometer connected across the filament

battery.

The separate heterodyne can be fed from the

same filament battery as is used for the main
receiving set, but it is better to employ com-
pletely separate L.T. and H.T. batteries for

the separate heterodyne, especially since only

four volts is required for the filament of the

heterodyne and six volts for its H.T. supply.

A convenient heterodyne unit for use in

200-metre reception, such as is required for the

arrangements outlined above, may be con-

structed in the following manner. The anode
and grid coi's may be wound on the same
former, closely adjacent to each other, as

indicated in Fig. i, in which G represents the

grid coil and A the anode reaction coil. If

the diameter of the winding former—which
may be a waxed cardboard, or an ebonite tube

—

is 2| ins., and its length 2), ins. as shown, the

grid coil G should have 45 turns of No. 28

S.^^G. double silk-covered copper wire, wound
with the turns touching so as to occupy a length

of J in. A space of J in. is left between the

windings, and the anode coil A of 38 turns

then put on, using the same wire. A variable

condenser, having a niaximiun value of
approximately 000025 microfarad is used
for tuning purposes, and should be connected
across the grid coil G. For convenience the
whole instrument may be mounted in a wooden

TO U ON LEFT-
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Fiq. 4. Fixc'l end clips for valve holder.

box, with an ebonite top on which the valve

holder, and the terminals for the H.T. and
L.T. batteries are mounted. Convenient di-

mensions are indicated in Fig. 2, which also

gives the positions of holes for drilling. This
f^bonite top should be

;i-
in. to | in. thick.

The outside dimensions of the box are

9} ins. by 6 ins. by 4-1 ins. deep, and it is

constructed of wood
J

in. thick. Any con-
venient wood may be used, although, of course,

the appearance of the instrument is improved
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Fi<i. 7>. Spriiiyy end clip for vidve holders.

by using a hard wood such as mahogany or

teak.

The ebonite top is fastened in place with
.' in. brass screws (size No. 4), using the outer

holes, marked in Fig. 2. These are shown
as ,.,'4 in- diameter, and are suitable for

No. 4 countersunk or raised head brass screws.

They should be countersunk so that the bevelled

parts of the screw heads sink in flush with

the surface of the ebonite.

Details of the dimensions of other parts

required for the construction of the instrument

are given in Figs. 3 to 8. It will be noted

from this that provision is made for using

a V 24 type of valve, which is a very convenient

one to use for an instrument of this type, since
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made of thin brass strip about ('o in. thick.

Fig. 8 indicates the dimensions of the brass

strip used to short-circuit the " phone

"

terminals when telephones are not required

connected to the set. This, of course, is

usually the case when the instrument is used
purely as a separate heterodyne, but the
terminals are very convenient in some cases

since the instrument can also be used for many
other purposes, such as a C.W. wavemeter,
and for carrying out many simple high-
frequency measurements.

In Fig. 9 will be found a diagram of the

layout of the top of the instrument, with the

lettering of the various terminals, and in

Fig. 10 a diagram of the connections of the

instrument between these terminals, the label-

ling of the terminals in this diagram corres-

^-©

^ .Is —

_L

-~1 ^16

Fig. 6. Supports for coil former.

6BA Cl-CAR

hi

only a low value of H.T. voltage is necessary.

When completed with one of these valves the

instrument will usually oscillate with only

six volts in the high tension battery. If pre-

ferred, a holder for a four-pin valve of the

standard French or " R " type may be fitted,

instead of the spring clips for the V 24 valve,

so that an " Ora " type of valve may he used

with but trifling alteration to the general

layout of the apparatus. The low capacity

of the V 24 valve, however, is advantageous

for this short wave instrument.

Fig. 3 gives the details of the side-chps for

the V 24 valve. They are bent up from thin

springy phosphor-bronze strip, i in. wide, to

the dimensions shown in that sketch. These
are the clips marked A and G in Fig. 9.

The end clips for the valve are shown in

Figs. 4 and 5, the former being of ^l in.

brass strip, | in. wide, and the latter, the

flexible one, of thin springy phosphor-bronze

_L_ ^/JniTtKn

M
Fig. 7. Pointer for condenser scale.

strip. The thickness of this strip should not

much exceed about ^4 in. These two
clips are those mounted on the right and left-

hand ends of the valve in Fig. 9 respectively.

In Fig. 6 will be found details of the two brass

angle brackets used to support the former on
which the coils (Fig. i) are wound. This is

made of ^, if. brass strip, J in. wide. Two
are required to the dimensions given.

The pointer for the condenser scale (shown
mounted on the right-hand side of the con-

denser, in Fig. 9) is shown in Fig. 7. This is

Fig. K. Short-circuiting link.

ponding with that in Fig. 9. In Fig. 9 it will

be noticed that a miniature tumbler switch

is shown, to provide a filament switch for the

set. The position of the centre only of this

switch is indicated in Fig. 2, as the exact

position and size of the holes necessary for

fixing this switch in position, and for allowing

the connecting wires access to its terminals,

will depend upon the particular pattern of
switch used. The position of these holes

should therefore be marked out after the

purchase of this switch. Its outside diameter
should not exceed about if ins.

The terminals used (4 BA) should be screwed
into the ebonite, and provided with washers
and nuts on the underside for the connections.

The wiring is most conveniently carried out
with bare No. 18 copper wire, covered with
insulating sleeving where necessary.

The former on which the anode and grid

coils are wound is supported from the under
side of the ebonite top by means of the brass

brackets, of which the dimensions are given
in Fig. 6.

The variable condenser has a maximum
capacity of approximately 0-00025 microfarad.

A suitable condenser for this purpose is most
conveniendy purchased ready made, but if it is

preferred to build it up from standard com-
ponent parts which are purchaseable at some-
what cheaper rates than the complete article.
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V&PIABLE
CONDENSER
O 00025 Ail^

MAXIMUM

CAPACITY

Fig. 9. Lay-out of inslrumeiU top.

it will be found convenient to use six fixed and
five moving plates of diameters of 24 ins. and
2| ins. respectively. If the plates are I, in-

in thickness the spacing washers used to

separate both the fixed and the moving plates

should be about iV in. thick.

The fixed bypass condenser of o-oi micro-

farad capacity shown in Fig. 10, may be built

up of tinfoil with paraffined paper, or mica,

for the dielectric. More conveniendy a small

Dubiher Tj'pe 577 condenser of this capacity

may be employed, and fixed in place on the

underside of the ebonite top by two small

screws.

If a four-volt accumulator is comiected to

the L.T. terminals of this heterodyne set no
filament resistance will be necessary for the

V 24 valve, but if preferred, a six-volt accumu-
lator may be employed with a fixed resistance

of about 1 1 ohms, mounted inside the hetero-

dyne box.

An instrument constructed on these lines

with a V 24 valve should oscillate readily over
the whole range of the condenser scale with
six volts connected to the H.T. terminals.

The negative lead of the H.T. batter}' is

joined to the positive of the filament batter\'

so that the two combine together in the plate

circuit of the valve, giving an eflfective voltage

of 10 in that circuit. With this arrangement
care must be taken to keep the grid circuit

joined up to the negative end of the filament.

This will be the case if the wiring diagram
given in Fig. 10 is adhered to. With such an
instrument a tuning range of about 170 to

440 metres should be obtained. Care should
be taken that the two windings are put on in

the same direction, and that the outer end of
the 45-tum coil is joined to the grid of the

valve, and the outer end of the other coil to

the anode—thus making the anode and grid

connections to the two extreme ends of the

coils. When in use as a normal heterodyne

unit the telephone terminals are not required

and should be short-circuited by the Hnk
provided. They are only fitted to the instru-

ment to enable telephones to be joined in

circuit as a help for calibration purposes, and
for other measurements.

The two terminals marked " capacity," in

Figs. 9 and 10, are connected directly across

the ends of the variable condenser. A very

small single plate or v'ernier condenser can be
joined across these terminals when desired to

aid in fine adjustments of the wavelength.

Such an addition is particularly desirable when
heterodyning these short wavelengths, as the

tuning range for maintaining the heat note

within the audible limits is very restricted at

these high frequencies. Such an addition,

however, will, of course, alter the calibration

of the instrument should it be desired to

use it as a wavemeter.

The readings of the instrument may be

calibrated against a standard w^avemeter, so

as to obtain the approximate wavelength

corresponding to any scale reading of the con-

denser. Such a calibration, however, will

vary shghdy with all changes in the filament

and H.T. batteries, and will usually also vary

somewhat when the valve is changed. It

must be carried out, of course, without any
additional fine adjustment or vernier condenser

connected to the " capacity " terminals, as such

an addition, although very convenient for use,

would constitute a serious disturbing element.

An important point to note when joining

up the leads inside the instrument is that the

wire from the grid of the valve should be

joined to the fixed plates of the variable

condenser, the movable vanes being connected
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to the filament of the valve. The potential oscillator of this kind it is very desirable

of the movable vanes will then be lower, to fit a long handle to the condenser so as to

and the presence of the hand when making enable the hand to be kept further from the

J CAPACITY

/•"(';/. 10. Wiring Diagram.

adjustments will be less serious. This pre- instrument. Any convenient form of such
caution will be found of particular value when handle can readily be added to this instrument,

calibrating the instrument. and will aid considerably the ease of its

When accurate work is necessary with an operation.
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Signal Rectification
A CONSIDERATION OF THE METHODS OF DETECTION.

IT
is the purpose of these notes to discuss

the possible methods of rectification,

using the three-electrode valve.

The high frequency energy input to the

detector is always modulated, that is, high fre-

quency and audible frequency components
are present together in the signal.

The function of the detector is to transform

high frequency energy to low frequency

energy : therefore the circuit connected to

the input of the detecting apparatus is tuned

to the wavelength of the high frequency

energy, and the output circuit is tuned to the

low frequency energy. But the output power
is not entirely in the signal. A high frequency

component is present. The output circuit

of the detecting valve must, then, contain a

capacir\' which will carry this component
of the signal. This capacity is present in all

output circuits—sometimes in the form of

self-capacity, but generally in the form of a

shunt condenser which has a reactance high

to audible frequencies, but lew to radio

frequencies. A condenser of o'ooi mfds is

suitable. Its reactance at a frequency of

1,000,000 cycles per second, corresponding

to a wavelength of 300 metres, is 160 ohms,
and its reactance to a frequency of i.ooo

cycles per second is 160.000 ohms.
The method of rectification which is most

easily understood m^akes use of the curvature

of the plate current curve. The grid potential

is adjusted roughly by connecting small cells

in the grid circuit, or a finer adjustment is

made possible with the aid of a potentiometer.

Arising from the fact that any appreciable grid

current causes damping and a lowering of

the input voltage, the grid is usually made
negative, and adjustments of anode potential

and filament current are made to bring the

mean grid potential to the point on the bottom
of the plate current grid voltage curve where a

given signal impressed across the input circuit

produces the greatest /nean increase in the

filament anode current. The rectifying action

takes place because a given positi^'e potentia'

increment to the grid produces a larger

increase in anode fiJament current, than an
equal negative potential caused reduction,

and it is this balance of energy which is available

to operate the instrument connected in the

anode circuit. It is to be expected that some

types of valve %y\\\, for a given input voltage,

produce a larger strength of sicinal than others.

A suitable choice sh.iukl be made
Since the npparatvs in the anode circuit

is an energy operated device, its impedance
at the signal frequencv should approximate

to that of the anode-filament circini of ;he

va'.ve.

Sometimes, whsn damping is not objected

to, the upp?r bend of the plate current grid

voltage curve is used. The mean grid

potential is fixed, and the filament current

is charged until maximum response is secured.

A low plate potential is necessary in this case.

Xow that hard valves are easily procured,

the method of rectification which employs
a grid condenser and leak is used. In this

method the grid voltage—grid current charac-

teristic of the valve is made use of, and the

input circuit is proportioned so that grid

currents flow.

Considering the grid condenser connected

to the grid without the leak resistance, the

negative half wave of a signal will produce

a positive potential on the plates of the con-

denser joined to the grid. A current will

flow from the filament to the grid, and will

charge the condenser plates negatively. The
positive half cycle of the signal will further

reduce the negative potential of the grid and
succeeding pulses of energy will likewise

increase the negative charge held on the con-

denser plates connected to the grid. This

reduction of grid potential causes a reduction

in the normal filament anode current at

audio frequencies, and the instrument in the

plate circuit responds. The grid condenser

should, then, have a small capacity, in order

that the energy which it receives may result

in the largest possible voltage fluctuations,

which in turn will give maximum signal

energy in the anode circuit. On the other

hand, it should not be so small that an ap-

preciable 1-adio-frequency voltage drop takes

place across it. When " R " valves are used,

00003 nifds. is suitable. To restore the grid

potential to its normal value, a leak is provided

which will allow the charge to leak away

to the filament during the intervals between

signals. Obviously the leak should have no
lower resistance than is necessary for it to

perform its function properly.
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Two methods of connection are available.

The leak resistance may be joined directly

across the grid condenser, or it may be joined

from the grid directly with the filament.

The latter method is preferable.

Several adjustments for maximum audible

energy are possible. The grid potential should

be adjusted so that input potentials will cause

the largest possible filament grid current to

flow, and the anode potential and filament

current should be chosen so that the steepest

portion of the anode current grid volt curve
will be utilised. The latter adjustments may
also be made to give a steep grid-current grid

voltage curve. Maximum signal strength

will then be secured.

Using hard valves, the grid leak and con-
denser method of rectification gives results

superior to any other.

Adjustments based upon conclusions reached
after a study of the static characteristic curves

will not be far wrong. W. J.

The Size of Accumulator to Buy

WHEN buying an accumulator there

are several points to which due
consideration must be given if the

battery is to give satisfactory service. First,

one must decide whether one prefers a small

and comparatively light affair which must be

frequently charged, or a large and ponderous
one which will hold a month's supply. This
question must be settled by such individual

considerations as distance to charging place,

strength of one's arms, and so on. Supposing
that a small cell is decided upon, the point

to be settled next is the safe minimum size,

and this demands a knowledge of the current

required by valves, and also of the meaning of

the term " ampere hour capacity." This last

may be best understood from an example. If

a battery is said to have a capacity of 20 ampere
hours it means that it will give a current

of I ampere for 20 hours, 2 amps, for 10 hours,

4 amps, for 5 hours, and so on, before re-

quiring recharging. The matter is complicated

somewhat by the common practice of rating

accumulators at " ignition " capacity, which

is twice the " actual " or " continuous
"

capacity. Thus, if the cell is said to be of

60 A.H. capacity, base your calculations

upon I amp. for 30 hours, not 60, unless it

is definitely stated to be " 60 A.H. actual."

To find the minimum size for a given number
of valves allow 4 amp. of current for each valve,

and an eight hours discharge rate, since that

is the shortest time in which an accumulator

should be discharged, whether in one spell

of eight hours or in separate shorter ones

totalling eight in all.

Example :—What is the smallest capacity

to supply 4 valves satisfactorily ?

Four valves require 3 amps.

3 8—24 amp. hours.

Answer :—24 A.H. actual, or say, 50 A.H.
ignition. G. P. K.

Critical Adjustment of

Condensers

TVPEWPITER
iNoi*poeBe«

All easily fitted device /or critically controUiiiy the

setting 0/ a condenser. The typewriter rubber

mrtkes a friction contact on the bevel of

the condeyise'' scale.

Aerial Insulators

- iiuiii

i

.4 Novel type of Aerial Insulator with screw cap,
proi'iding a convenient method of terminating

K)id ndjusting length of aerial.
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Electrons, Electric Waves, and Wireless
Telephony—VII.

By Dr. J. A. Fleming, F.R.S.
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IV —ELECTROMAGNETIC FIELDS, FORCES AND RADIATION.

1.

—

Lines of Electric and Magnetic Force.

Before dealing at greater length with the

problem ofatomic structure, it will be necessary

to enter into certain elementary expositions

of the nature of electromagnetic fields and
forces and of electromagnetic or so-called

electric waves.

Theorj' shows that when an electrified

sphere or electrically charged body is set in

motion in any direction it not only exerts a

force on other electrified bodies near it,

called e'ectric force, but also when moving,
acts on magnets or exerts a magnetic force

along certain directions. In the case of a

small charged sphere in uniform linear motion,

the lines of electric force are radial and the

lines of magnetic force are circles whose
centres lie on the line of motion and planes

are perpendicular to it. The regions near

electrified bodies or magnets are called electric

or magnetic fields, and in these fields forces

of attraction or repulsion are exerted on other

electrified bodies or magnets which are called

electric and magnetic forces respectivelv.

These forces are exerted along certain straight

or curved lines called lines of electric or

magnetic force. Faraday considered that these

lines of force are not merely ideal lines like

lines of latitude and longitude, but that they

have some actual physical existence and are

regions in which some special actions in a

universally diffused medium called asther,

are taking place.

Hence we may say that an electric or

magnetic field has a certain discreteness or

atomic structure, and that the space within a

small tubular region surrounding a line of

force is in some way different from the space

outside.

In the case of an electrified sphere the lines

of electric force radiate from the sphere as

from its centre, being equally distributed in

'

all directions, provided the sphere is at rest.

Faraday showed by numerous experiments
that it is impossible to create a charge of
electricity of one kind without creating also

an equal quantity of the opposite kind. Hence
we must consider that a line of electric force

must be either an endless line or, if not, must
have its ends terminated by charges ofelectricity

of opposite sign, say, by ending on positive

and negative electrons respectively, or else

must start from an electron and be extended

to an infinite distance.

There is, however, an intercoimection

between lines of electric and lines of magnetic
force which may be explained as follows :

—

If a line of electric force is moved parallel to

itself or in a direction at right angles to its

own direction it creates a line of magnetic
force which runs in a direction at right angles

to that of the line of electric force and to that

of the motion of the latter.

The relation of the directions may be
memorised by means of a " hand rule," as

follows : Hold the thimib, forefinger and
middle finger of the right hand in positions

mutually at right angles like three co-ordinate

axes. Then let the direction of the forefinger

denote the direction of a line of electric force,

and that of the thumb the direction of the

motion of this line at right angles to its

own direction. Then the direction in which
the middle finger points will be the direction

of the magnetic force produced by its motion.

It should be remembered that by usual con-

ventions the direction of an electric line of

force is the direction in which it would cause
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a free positive electron or positively charged

particle placed on it, to move. Hence for

a negative electron the lines of electric

force are directed towards the electron.

If then we consider an electron carrying its

system of radial lines of electric force to be

'11 motion, we see that the result is to surround

the electron with a family of circular lines of

magnetic force which all have their centres

on the line of motion and all have their planes

perpendicular to it (see Fig. 41).

with a velocity z', it has energy called kinetic

or motional energy associated with it, which
is in amount equal to hmv- or to half the mass
multiplied by the square of the speed. It

can be proved, though the proof is somewhat
difficult, that when an electrified sphere moves
with velocity v it has energy associated with
it measured by

where e is the electric charge, which in the

\
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Fig. 42. Lines of Electric a»d Magnetic Force
around an Electron moving with high velocity.

Fig. 41. Lines of Electric and Magnetic Force round
an Electron.

The magnetic force at any point is propor-

tional to the velocity and also to the resolved

part or component of the electric force which
is at that point perpendicular to the direction

of motion. It can be shown mathematically

that when the velocity or speed of the electron

approaches that of light, viz , 30;),i(no kilo-

metres per second, the radiating lines of electric

force ail crowd up into the equatorial plane,

which IS a plane through the centre of the

electron and perpendicular to its direction of

motion (see Fig. 42).

The radial lines of electric force and
embracmg circular Imes of magnetic force

rhen form a sort of spider's web pattern in

Jiai equatorial plane. This is called the

electromagnetic field of force of the electron.

This electromagnetic field represents a store

of energy. If a substance of mass m, whether

a bullet or a railway train, to be in motion

case of an electron is 1-6 X 10~-" electro-

magnetic imits, or 16 10^ Coulombs, and d
is the diameter of the sphere or electron.

The letter m signifies the ordinary mass and
\e-jZd is called the electrical mass.

1.—Size and Mass of an Electron.

The question has been much discussed

whether the electron has any mass other than

the electrical mass, and certain experiments

by Kaufmann strongly indicate that it has not.

If this is the case then the whole mass m of

the electron is represented by the value of
4 e

4e- 3(i and the diameter d is equal to -^ — e.^ 3 w
But now we have seen that the ratio of charge

to mass or e m for an electron is nearly

I -774 X 10' electromagnetic units and that the

electric charge e is 1 6 ,< 10—-" electromagnetic

units. Hence the diameter of an electron is

4
.5 : 1 774 X 1-6 X 10" of a centimetre
O

or 0-38 X 10—12 ^^^ jhaj jg about one-third
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of a billionth of a centimetre. A million

times a million electrons, put in a close row,

wou'd only extend a distance of about onc-

Fiq. -1:3. A r/olf ball, with radial wires in it to repre-

sent an electron with its clectrolines.

sixth of an inch. A negative electron is there-

tore very small compared with an atom,

about one hundred thousandth part of the

diameter of an atom. Small however as is

the negative electron, the positive electron

is probably still smaller We have seen that

in a Hydrogen atom, consisting probably

of a single positive and single negative

electron, the negative electron contributes

only 1 I,7()(ith part of the mass. This implies

•hat if the charge of the positive electron

is the same as that of the negative the diameter

of the former is only 1 !,7tiuth part of that of
the latter. We see, therefore, that the negative

electron has a diameter of only about a hundred
thousandth part of that of the whole atom
and that the positive electron is perhaps
2,(i"(t times smaller. We are now able to make
a pretty clear mental picture of what an atom
of matter is like according to the above theory.

Imagine a cricjket ball suspended in the air.

At a distance of !<•'> or 'Jdii feet or so from it

let there be a few dozen grains of dust each

not more than 1 It id inch in diameter. Let
these grains, representing electrons, revolve

round the cricket ball, representing the nucleus

in circular orbits, the grains being arranged

in shells or groups of 2, 3, 4 to S, in various

orbits, up to say 10(1 feet radius This would
suggest what an atom would look like if it

Ftg. 44. .4 ijolj ball with radial wires in it to represent an electron in motion. '1 he elcctroUnes crowd up into

the^eguatorial plane.
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could be magnified a billion times and be then

viewed from a distance of several hundred
yards.

3 —Electromagnetic Waves.

Before considering the problems of atomic

structure at any greater length it may be well

at this stage to outline our present views on
the nature of an electric or electromagnetic

wave. We have seen that from an electron

we consider lines of electric force to radiate.

These lines may for the sake of brevity be

called electrolines, and we may therefore

picrure to ourselves an electron as something

like a golf ball in which have been stuck very

long straight wires radiating equally in all

directions, which wires represent the electro-

lines. These electrolines possess an elasticity

of a certain kind. They resist stretching and
endeavour to make themselves as short as

possible. In fact the attraction between

positive and negative electrons may be regarded

as the result of the endeavour of these lines

to shrink up in the direction of their length.

Also these lines possess a quahty equivalent

to mass or inertia and the so-called electric

mass of the electron to which we have already

referred is merely the mass of the entirety of

these electrolines and of the magnetolines

produced by their motion.

Suppose then that an electron at rest is caused

to make a sudden jump forward. It carries with

it the ends of the electrolines which terminate

on it, but the inertia of the line causes the

rest of the line to be left behind for a moment
and the result is the production of a kink

or dislocation in the lines (see Fig. 45).

This kink, however, travels outwards along

the lines as the whole electroline picks up
the motion. We have, however, seen that the

lateral or sideway motion of an electroline

gives rise to a magnetic force at right angles to

itself and to the direction of its motion. Hence,

as the " kink " in the electroline travels out-

wards it is accompanied by lines of magnetic

force or magnetolines created by the motion

of the electrolines.

These two sets of lines are at right angles

to each other and to the direction of motion.

Experiment shows that this kink travels

outwards with a velocity of 30(),(f()(> kilometres

per second in empty space or with the velocity

of light in any medium in which the electron

is placed.

This movement of electric and magnetic

lines of force in the same plane is called an

electromagnetic pulse or solitary wave and is

also called electric radiation.

The same kind of electric radiation will

be produced if an electron in uniform motion
is suddenly stopped or has its velocity changed
or suffers acceleration. There are, however,
two kinds of acceleration. Velocity may be

changed in amount, but not in direction,

as when a stone is falling towards the earth.

-0

Fig. 45. Kinks produced on radial electrolines oj an
electron E when the latter suddenly jumps forward.

The dotted lines denote the electrolines.

or the velocity may be continually changed
in direction but not in magnitude as when
a mass revolves with uniform speed in a circle.

It appears, for reasons too long to give at this

point, that an electron when revolving with

constant speed in a circle round a nucleus,

although in one sense of the term experiencing

an acceleration towards the nucleus, is yet

not radiating electromagnetic waves and there-

fore not losing energy. On the other hand if

an electron jumps backwards and forwards

in a straight line it does radiate, although the

direction of its motion is always in one line.

If then we imagine a number of electrons to

be placed in a row in one line and all to

jump to and fro in that line through a small

range simultaneously, the whole lot of them
would radiate and would produce an electro-

magnetic wave, the wave surface of which
would be a co-axial cvlindrical sheath or
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surface to the line of electrons. We shall

see, when we come to discuss the subject of

wireless telephony, that this is just what
happens in the case of the aerial of a wireless

telephone transmitter.

Before proceedmg further with the considera-

tion of the problem of electric radiation

by the atoms and electrons, it will be necessary

to return to the discussion of a few more
matters connected with the architecture of
atoms.

( To he continued^

The Switching of L.F. Valves.

By G. P. Kend.\ll, B.Sc.

WHEN a set includes one or more
stages of low frequency amplifi-

cation it is extremely desirable

to use just the necessary number of valves

to produce the desired signal strength.

The switching arrangements to permit of

nected to the plate and the other to

the H.T. positive, and the two inner ones

to the intervalve transformer primary, it

is clear that if the phones are connected to

a plug we have the desired system of switching.

When the plug is inserted in a given jack the

-rvm^
\MajL/

Fig. 1. L.F. Valves. Four-point break jack and plug.

this being done must be designed with some
care to avoid loss of efficiency from dead-

end effeas and interaction between circuits.

In most cases the best solution of the problem
is the use of two-pole plug and four-spring break

jack, provided that they are correctly used.

Fig. I shows the arrangement of plug and
jack. The four spring-strips of which the

jack is composed may be conveniently referred

to as the outer and inner springs, two of

each. The outer ones are of unequal length

and have their ends bent in such a way as

to facilitate the introduction of the plug, and
to cause one of them to make contact with the

ball, and the other with the tubular part.

The inner springs make contact through two
pairs of platinoid points with the corre-

sponding outer ones when the plug is out of

the jack. When the plug is inserted the

outer springs are pushed apart and thus

disconneaed from the inner ones. If,

then, a jack is placed in the plate circuit

of each valve, with one outer spring con-

phones are connected into the plate circuit

of the valve, while the intervalve transformer

is disconnected, thus cutting off the succeeding

vunused) valves. When the plug is with-

Fig. 2. Metliod of connecting jacks in L.F.

Amplifier Circuit.

drawn the intervalve transformer primary

is brought back into the plate circuit and the

next valve comes into action. This will be

readily imderstood from Fig. 2.
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Some Recent Developments of Regenerative Circuits.*

Bv Edwin H. Armstrong.

IT
is the purpose of this paper to describe a

method of arnjilification which is based funda-
meutally on regeneration, but which involves

the application of a principle and the attainment
of a result which it is believerl is new. This ne«'

result is obtained by the extension of regeneration
into a field wliich lies beyontl that hitherto con-

sidered its theoretical limit, and the process of

amplification is therefore termed super-reqenerntion.

Before proceeding with a description of this

method it is in order to consider a few fundamental
facts about regenerative circuits. It is well known
that the effect of regeneration (that is, the suppl5'ing

of energy to a circuit to reinforce the oscillations

existing therein) is equivalent to introducing
a negative resistance reaction in the circuit, which
neutralises positive resistance reaction, and thereby
reduces the effective resistance of the circuit. There
are three conceivable relations between the negative
and positive resistances : namely—the negative
resistance introduced may be less than the positive

resistance, it may be equal to the positive resistance,

or it may be greater than the positive resistance

of the circuit.

\\'e will consider what occujs in a regenerative
circuit containing inductance and capacity when an
alternating electromotive force of the resonant

Fiy. 1.

frequency is suddenly impressed for each of the
three cases. In the first case (when the negative
resistance is less than the positive), the free and
forced oscillations have a maximum amplitude
equal to the impressed electromotive force o\ev the
effective resistance, and the free oscillation has a

damping determined by this effecti\e resistance.

The steady state is attained after the initial free

oscillation dies out and continues until the impressed
E.M.F. is removed, when the current dies out in

accordance with a second free oscillation. The
maximum amplitude of current in this case is

always finite ; it reaches this maxinuun amplitude
in a finite time, and when the impressed E.M.F.
is remo\'ed the current dies away to zero. This
is the action of the circuits which are now in every-
day practical use.

In the second case the negative resistance is

equal to the positive resistance, and the resultant
effective resistance of the circuit is therefore zero.

When an E.M.F. is suddenly impressed in this

case, the current in the circuit starts to increase
at a rate which is directly proportional to the im-
pressed electromotive force and to the square
root of the ratio of the capacity to the inductance
of the circuit (for a given impressed frequency).
If the force is impressed for an infinite time,
then the current in the circuit reaches infinity.

If the E.M.F. is impressed for a finite time, then the
current reaches some finite value. When the im-

Fiq. 2.

pre.ssed E.M.F. is removed, the ciurent in the
circuit at that instant continues indefinitely with
luichanged amplitude as a free oscillation.

Theoretically, this is the limiting case for regenera-
tion ; practically it is always necessary to operate
at some point slightly below this state at which
the circuits have a definite resistance.

It is important to note here that although the
circuit of this case has zero resistance, oscillations

will not start luiless an E.M.F. is impressed upon

* Abstract of^a paper read before The Institute
OF Radio Engineers, New York, June 7th,

1922.

Fig. 3.

the cii'cuit ; fiu'thermore, that oscillations once
started continue with undiminished amplitude
indefinitely. This state cannot be attained in

practice, because the negative resistance furnished
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by the tube is dependent on the amplitude of the
luirent and for stable operation decreases with
int-reasirig amplitude.

f

In the third case the negative resistance intro-

duced into the circuit is greater than the positive

resistance, anil the effective resistance of the circuit

is therefore negative. When an K.M.F. is impressed
upon a circuit in this condition, a free and a forced

oscillation are set up which have some interesting

properties. The amplitude of the forced oscillation

is determined by the value of the impressed E.M.F.
di\'ided by the resultant resistance of the circuit.

The free oscillation starts with an amplitude
equal to the forced oscillation, and builds up to

infinitv regardless of whether or not the external

wmw

t^^^'K^^^^y^^

i-mi

W
Fig. 4.

E.JI.F. is removed. This free oscillation starts

with an amplitude which is proportional to the im-
pressed force, and this proportionality is main-
tained throughout any finite time interval (with

constant impressed ^electromotive force).

Fig. 5.

t It is very important at this point to distinguish

between this purely theoretical state and the state

which exists in oscillating tube circuits. In the
various forms of self-heterodyne circuits a free

oscillation of constant amplitude is maintained
in the .system and the circuit may be con.sidered

AS having zero resistance, but only for that particular

amplUttde of current. An external E.M.F. impressed
on the circuit always encounters a positive resultant
resistance, assuming, of course, that the existing

oscillation is stable. This is due to the non-linear
characteristic of the tube.

It is important to note that although the nega-
tive resistance of the circuit exceeds the positive,

and the effective resistance of the circuit is negative,
oscillations will not occur imtil some E.M.F. is

impressed. Once an E.M.F. i^ impressed, however,

no matter how small it may be, the current in the circuit

builds up to infinity regardless of whether or not tht

external E.M.F. is removed.
The fundamental difference between the case

in which the resistance of the circuit is positive

and the case in which the resistance of the circuit

is negative may be summefl uj) as follows : in the
tirst, the forced oscillation contains the greatest
iiiMOUiit of energy and the free oscillation is of very
minor importance^ (after a short interval of time),

in the second, it is the free oscillation which con-
tains the greatest amount of energy and the forced
oscillation which is of negligible importance.

It is of course impossible, owing to practical

limitations, to set up a system in which the
negative resistance exceeds the positive without
the production of oscillations in the system, since

any irregularity in filament emission or impulse
produced by atmospheric disturbances is sufficient

to initiate an oscillation which builds up to the
carrying capacity of the tube. It is, however,
possible, by means of various expedients, to set

up systems which avoid the production of such
a paralysing oscillation and which approximate
the theoretical case in the use of a free oscillation

to produce amplification.

The first use of the free oscillation in a regenera-
tive system for the amplification of signals appears
to have been made by Turner§ in his valve relay
system. Briefly, Turner prevented the regenerative

circuit from producing oscillations when no signals

Fig. 6.

were being received by placing a negative potential

on the grid of sufficient value to hold it just below
that point on the characteristic curve at which
self-oscillation would start. The impressing of

a small electromotive force of sufficient value
would carry the potential of the grid over the
" threshold " value and a free oscillation would
start which would build up to the limiting value

X This is strictly true when deahng with continu-

ous waves wliich we have been considering. It

is not true in the regenerative reception of spark
signals, particularly of short wavelength, large

damping, and low spark frequency. In this case

the energy in the free oscillation exceeds the energy'

in the forced oscillation.

§ British Patent, 130,408.
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of the tube. The system was returned to its initial

sensitive state by means of a relay operated by the
increase in the plate current of the tube. This
relay short-circuited the feed-back coU, thereby
cutting off the supply of energy and permitting
the potential of the grid to drop back below the
" threshold " value. As Turner explains, the
device is a relay with a low limit (as distinguished

from an amplifier), but it appears to be the first

device in which the free oscillation set up by an
impressed electromotive force produced the magni-
fied result.

Bolitho* contributed an important improvement
by replacing the mechanical relay of Turner which
operated only upon the receipt of a signal by a valve
relay which was continuously operated by indepen-
dent means. Briefly, this was accomplished
by connecting a second valve to the oscillating

circuit of the Turner arrangement with a reversed
feed-back connection and supplying the plate

circuit of this second valve with alternating current.

When the " threshold " value of the first tube
was overcome and a free oscillation started in the
system, the reversed feed-back of the second tube
comes into action and at that time when the voltage
supplied to the plate is positive, damps out the free

oscillation and permits the grid of the first tube
to return below the " threshold " value. This
represents the second step in the utilisation of

the free oscillation for the production of amplifi-

cation.

It is the purpose of this paper to describe a
principle of operation based on the free oscillation

which is quantitative and without a lower limit.

This new method is based on the discovery that if

a periodic variation be introduced in the relation

between the negative and positive resistance of a
circuit containing inductance and capacity, in

Buch manner that the negative resistance is alter-

nately greater and less than the positive resistance.

free oscillations which are set up during the periods
of negative resistance are directly proportional in

amplitude to the amplitude of the impressed
E.M.F. The variation in the relation between the
negative and positive resistance may be carried
out by varying the negative resistance with respect
to the positive, by varying the positive resistance
with respect to the negative, or by varying both
simultaneously at some frequency which is generally
relatively low compared to the frequency of the
current to be amplified.

These three methods of producing the super-
regenerative state are illustrated respectively
by Figs. 1, 2, and 3, which figures indicate the general
scheme of the system and the methods of varying
the relation between the negative and positive
resistance. Fig. 1 shows a method of varying
the negative resistance produced by the regenerative
system by varying the voltage of the plate of the
amplifying tube by means of a second tube, the
grid of the second tube being excited by an E.M.F.
of suitable frequency.

Fig. 2 illustrates a method of varying the positive
resistance of the circuit with respect to the nega-
tive. This is accomplished by connecting the plate

'""Uluiiii^ii''

Fig. 7.

but that the average value of resistance is positive,

then the circuit will not of itself produce oscillations,

but during those intervals when the negative
resistance is greater than the positive will produce
great amplification of an impressed E.M.F. The

* British Patent, 156,330.

Fiy. 8.

circuit of a vacuum tube in parallel to the tuned
circuit of the regenerative system and exciting

the grid by an E.M.F. of suitable frequency. Fig. 3

illustrates a combination of these two systems
in which simultaneous variations are produced
in both the negative and positive resistances

and provision made for adjusting the relative

phases of these two variations.

A general idea of the phenomena occurring in

these systems when an E.M.F. is applied to the
input circuit will be obtained from the diagram
of Fig. 4, which applies specifically to the circuit

of Fig. 1. This figure illustrates the principal

relations existing in the system in which the

positive resistance is constant and the variation

is introduced into the negative resistance. It

will be observed that the frequency of variation

appears as a modulation of the amplified current

so that the output circuit contains currents of the

impressed frequency plus two side frequencies

differing from the fundamental by the frequency

of the variation.

Oscillograms of the essential current and voltage

relations existing in the systems of the type illus-
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trated by Figs. 1 and 2 %vere obtained with the
apparatus connected as shown in Figs. 5 and 6,

respectively. In the arrangement of Fig. 6,

in order to produce sufficient variation in the
positive resistance of the tuned circuit, which was
of large capacity and low inductance, it was
necessary to use a two-electrode tube in series

with the auxiliary E.JI.F.
Figs. 7 and 8 are oscillograms respectively for

a negative resistance variation and a positive re-

sistance variation The signalling E.M.F. was im-
pressed about half way along the film, the exact
point at which the key was closed being indicated
by the arrow. These oscillograms show phenomena
which are in accordance with the explanations
already given, but, in addition, show evidence of

self excitation. It has been stated in the preceding
pages of this paper that the basis of super-regenera-
tion was the discovery that a variation in the rela-

tion between the negative and positive resistances
prevented a system which would normally oscillate

violently from becoming self-exciting. An ex-

amination of the oscillograms will show that this

is not strictly true, as a free oscillation starts every
time the resistance of tlie circuit becomes negative.
It will be observed, however, that this free oscilla-

tion is small compared to that produced by the
signal, and therein lies the complete explanation
of the operation of the system. The free oscillations

produced in the system when no signalling E.M.F.
is impressed, must be initiated by some irregularity

of operation of the vacuum tubes, and must start
at an amphtude equal to the amplitude of thi.i

distiu'bance. This initial value is of infinitesimal

order, and hence, in the limited time interval in

which it can build up the locally excited oscillation,

never reaches an amplitude comparable to the
oscillation set up by a signal of any ordinary
working strength.

phenomena involved will be analysed in a later

part of the paper.
The rate of variation in the relation between

the negative and positive resistance is a matter
of great importance. It may be a sub-audible,

audible, or super-audible frequencies. In radio

Fig. 11.

signalling, for the reception of telephony, the
variation should be at a super-audible frequency.
For modulated continuous wave telegraphy and
spark telegraphy, to retain the tone characteristics

of the signals, it must be well above audibility
;

for maximum amplification a lower and audible
rate of variation should be used. In continuous
wave telegraphy, where an audible tone is required,

the variation is at an audible rate ; where the opera-
tion of an indicating device is required, a sub-
audible frequency may be best. The choice of
frequency is a compromise, particularly in telephony,
since obviously the lower the frequency the greater
the aniplification, and the higher the frequency
the better the quality.

Some practical forms of circuits are illustrated

by Figs. 9, 10 and 11, which illustrate respectively

the three types of variation. Fig. 9 shows a method

nl ^f
^l|^

J L,,|J^ ^.iH

Fig. 9.

There is a second point of interest which is

most evident from the curves of Fig. 7. It will

be observed that there is a decided lag in the maxi-
mum value attained by the free oscillation set

up by a signal and maximum value of plate voltage
(negative resistance) of the amplifying tube.
This is most evident from the plate current curve.
It is a pomt of considerable interest, and the

Fig 10

of varying the plate voltage of the amplifying tube
R by means of the vacuum tube oscillator coupled
into the plate circuit. In this arrangement a
third tube D acts as a detector. This is essential
when an audible frequency is employed ; when a
super-audible frequency is used the telephones can
be placed directly in the plate circuit of the ampli-
fying tube.

Fig. 10 shows the second case in which tlie varia-
tion is introduced into the positive resistance
of the tuned circuit. This is done by means of
an oscillating tube O, the grid circuit of which
is connected through the tuned circuit LC of the
amplifying tube R. The variation in the resistance
of the circuit is effected through the variation
in potential of the grid of the oscillating tube.
During that half of the cycle, when the grid of
the oscillating tube is positive, energy is withdrawn
from the tuned circuit in the form of a conduction
current from the grid to the filament of the oscillat-

ing tube, thereby increasing the effective resistance
of the circuit. During the other half of the cycle
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when the grid of the oscillating tube is negative,
no conduction current can flow through the grid
circuit of the oscillating tube, and Iience no resistance
is introduced into the tiuied circuit of the amplifying
tube. h\ this case the amplifying tube sci-ves

also as tlie detector for any frequency of variation,

as the tuned circuit forms a sufficiently good filter

even for an audible frequency to prevent a dis-

turbing audible tone in the telephones.
Fig. 11 illustrates the case of a simultaneous

variation in both positive and negative resistances.

This is accomplished by providing the amplifying
tube R with a second feed-back circuit ijC, and
L.,C'., adjusted to oscillate at some lower frequency,
thereby introducing a variation in the negative
resistance through the variation of the plate

potential of the amplifier and a variation in the
positive resistance by means of the variation of the
grid of the amplifier. The proper phase relations

between the negative and positive resistance

are obtained by adjustment of the capacity of

condensers C\ and C'^ and the coupling between

.'""rife

J
Fig. 12.

Lj and L^. In operation this system is very critical,

and extreme care is necessary in order to obtain

the super-regenerative state.

In each of the preceding cases the detecting

function has been carried out either by a separate

tube or by means of the amplifj'ing tube. When
a super-audible frequency of variation is employed,
it is sometimes of advantage to perform the detect-

ing function in the oscillating tube, and an arrange-

ment for carrying this out is illustrated in Fig. 12.

The operation of this system is as follows : in-

coming signals are amplified by means of the

regenerative action of the amplifier tube R and the

variations of potential across the tuned wave
frequency circuit LG impressed upon the grid

of the oscillating tube 0. These oscillations are

then rectified, and two frequencies are produced
in the circuits of the ampUfier tube. One of these

frequencies corresponds to the frequency of modula-
tion of the signalling wave. The other corresponds

to the frequency of the variation and contains

a modulation in amplitude corresponding to the

modulation of the transmitted wave. This second
frequency is then impressed upon the cucuits

of the oscillating tube with which it is in tune,

amplified by the regenerative action of the system
LjGiL^O, and then rectified. The amplification

obtainable with this form of system is considerably

greater than that of the single amplification

circuits, but is naturally more complicated to

operate.
When a super-audible variation is employed

in a system such as illustrated in Fig. 1, it is generally

necessary to introduce a certain amount of resistance

in the tuned circuit to insure the dying out of the
free oscillation during the interval when the
resistance of the circuit is positive. This is most
effectively carried out by means of the arrangement
illustrated in Fig. 13, in which a secondary coil

Lj of large inductance and high resistance is coupled
to the tuned circuit LC and the energy withdrawn
thereby from the oscillating circuit stepped up
and applied to the grid of the tube. In the opera-
tion of this system, a curious phenomena is en-

countered. This is the manifestation of an mduc-
tive reaction by the plate circuit of the amplifying
tube to the auxiliary frequency E.M.F. supplied
the plate circuit by the oscillating tube, which
comes about in the following way : When the
auxiliary E.M.F. is impressed upon the plate of the
amplifying tube, a current is produced in this

tube in phase with the E.M.F. across the tube.

Now suppo.se the plate voltage is at its maximum
positive value. This means that the negative
resistance of the circuit is a maxim^im in amplitude.
This in turn means that the average value of the
grid is becoming more positive and the current in

the plate circuit is likewise increasing. Since the
free oscillation in the system will increase in ampli-
tude as long as the resistance of the circuit is nega-
tive, it will reach its maxunum amplitude after the
maximum positive voltage is applied to the plate.

Hence the component of current corresponding
to the frequency of the variation set up in the plate

circuit by the rectification of the radio frequency
oscillations lags in phase behind the auxiliary E.M.F.
impressed on the plate. Hence the plate circuit

of the tube manifests an inductive reaction to

the auxiliary E.M.F. It was fomid that this induc-
tive reaction could be tuned out by means of the
parallel condenser C\ with a great improvement
in the stability of the operation of the system and
increase in the signal strength. The resonance
point is pronounced, and once tlie other adjustments
of the system have been correctly made is as

readily foimd as any ordinary tuning adjustment.
The problem of cascade amplification with these

systems is a rather involved one on account of a

great number of effects which are not encountered
in ordinary methods of cascade amplification.

The principal trouble is the reaction of the second

Fig. 13.

amplifying system on the first, and the difficulty

of preventing it in any simple way on account of

the high amplification per stage. While this

difficulty is not insuperable, a simple expedient
may be employed which avoids it. On account
of the large values of radio frequency energy in

these amplifying systems, the second harmonic
is very strong in the plate circuit of the amplifying

tube and is of the same order of magnitude as the

fundamental if the tube is operated with a large

negative voltage on the grid. Hence by arranging
the second stage of a cascade system to operate at
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double tlie frequency ami to tiinplifv this harnionif,
the ditHculty is avoided. The general arranj^einent

of such a system is illustratetl by Fig. 14, in which
the positive resistance of the circuits LC and L^(\
of a two-stage amplifier are varied synchronously
by a single oscillator. The circuit LiC\ in this

case is tuned to the secontl harmonic of the circuit

LC, but the combinations of circuits which may be
arranged on this principle are very numerous.
One of the curious phenomena encoinitered with

the super-regenerative system is found when it is

attempted to secure sharp tuning by the use of

tuned circuits placed between the antenna and the
amplifying system. The free oscillations set up
in these circuits by the reaction of the amplifying
system continue in these circuits during the interval
when the resistance of the amplifier circuit is

positive, re-excite the amplifier when the resistance
becomes negative, and hence the entire system
is kept in a continuous state of oscillation. The
effect is most critical, and may be produced with
most extreiuely weak couplings between the ampli-
fier circuit and the second tuned circuit. The
simplest solution of the difficulty is to perform the
function of tuning at one frequency and amplifica-
tion at another, and this is best accomplished
by means of the super-heterodyne method illustrated

by Fig. 15. This may be adapted to work on either

the sum or difference frequencies, but when the
higher frequency is used, care should be taken
that it is not near the second harmonic of the local

heterodyning current. In the particular arrange-
ment illustrated, LCD represents, together with the
heterodyne, the usual agency for changing the
incoming frequency, aTid .4 represents the super-
regenerative amplifier which may be of any suitable
type.

Some of the restilts obtained in practice with
super-regenerative systems compared to simple
regenerative systems may perhaps be of interest.

In general, it may be stated that the amplification
which can be obtained varies with the frequency
of the incoming signal and with the radio of the
wa\e frequency to the au-xiliary frecpiency. The
higher the signalling frequency and the greater
the ratio of this frequency to the auxiliary frequency.

million times greater than that obtainable with a
simple self-heteorodjnie circuit is readily secured.

Where a super-audible frequency is used for tlio

reception of telephone signals, amplification of

fifty thousand to one hundred thousand times
energy can be obtained.

In a practical way the relative amplication of

the new system with respect to the standard

Fig. 14.

regenerative system for reception of telephone
signals may be visualised as follows. With a signal

so extremely weak that only the faintest of beat
notes can be heard in the ordinary regenerative

receiver, the super-regenerative receiver will give
clearl}- understandable speech. For signals of

sufficient strength to be imderstandable with the
ordinary regenerative system with zero beat
adjustment but not audible without local oscillations,

the super-regenerative receiver will produce signals

loud enough to be heard throughout the room.
Perhaps the most surprising characteristic of the

system, apart from the amplification, is its selec-

tivity with respect to spark interference when a
super-audible frequency of variation is used.

The explanation of this selectivity with respect,

for example, to the ordinary regenerative receiver,

lies in the periodic suppression of all free vibrations

k
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Fig. 15.

the greater the amplification. Other thuigs being
equal, it appears that the energy amplification

varies as the square of the ratio of the signalling

frequency to the auxiliary frequency. Hence
it follows that for telegraphic signals where an
audible auxiliary frequency is used, much greater
amplification can be obtained than in the case
of telephony, where a super-audible auxiliary fre-

quency must be employed. Using the arrangenient
of Fig. 1 1 for a signalling frequency of five hundred
thousand cj-cles, an energy amplification several

in the system. In the ordinary regenerative system
spark interference approximates a form of shock
excitation setting up a free \abration in the system
which, beeau.se of the low damping existing therein,

continues for a long period of time. An examina-
tion of the character of the oscillation set up will

show that the energy- existing in the free vibration

after the initial impressed electromotive force is

removed, is far greater than the forced vibration.

In the ordinary system this free vibration may
exist for a thousandth of a second or more. In the



240 THE WIRELESS WORLD AND RADIO REVIEW November 18, 1922

super-regenerative system this free vibration is

damped out before it has proceeded more than one
twenty thousandth of a second as a maximum.
Hence the interference from spark signals is greatly
reduced. This phenomenon opens up a new field

for the suppression of interference produced by
shock excitation.

At the present time, on a three-foot loop antenna
located twenty-five miles from the station WJZ
at Newark, New Jersey, and a system of the type
illustrated in Fig. 12 with one stage of audio-
frequency amplification (three tubes in all) the
announcements and musical selections are clearly

audible five hundred yards from the receiver. With
the same loop at the same distance, using the
arrangement of Fig. 11 without the separate
detector tube, that is with the telephones directly
in the plate circuit of the amplifier tube, it is possible
to operate a loud-speaking telephone so that the
programme from the Newark station is plainly

heard through a large size room. The signals

with the arrangements of either Figs. II or 12
are still heard loudly if the loop is discontinued
from the receiver, the coils and wires of the receiver

itself collecting sulficient energy to produce response.
While the new system does not amplify the

ordinary spark signal with anything approaching
its efficiency on continuous wave signals, one ex-
ample of spark reception may be of interest.

During the past winter an amateur spark station

located at Cleveland, Ohio, and operating on a
wavelength of about 340 metres was received
nightly at Yonkers, New York, on a three-foot

(1 metre) loop, and the arrangement of Fig. 13
with sufficient intensity to enable the signals to

be read throughout the room.
In conclusion, I wish to express my very great

indebtedness to Professor L. A. Hazeltine for much
valuable aid in connection with the theoretical

side and to Mr. W. T. Russell for his assistance
throughout the experimental side of this develop-
ment.

Broadcasting Commences.
The following statement was issued by the Broadcasting Committee on Monday,

November 13th.
" Pending the formation of the British Broadcasting Company, which will be comp'eted in a

few days, the Broadcasting Committee has decided to commence a limited nightly programme
from die London Station. This will consist of two copyright news bulletins and official

weather reports, broadcast at 6 and 9 p.m. on a wavelength of 360 metres.
" The first two bulletins will be broadcast to-morrow, Tuesday evening. Special

messages indicating the progress of the General Election will be broadcast as received

on Wednesday and Thursday evenings."

Broadcasting and the Lord Mayor's Show.

The accompanying photograph

shows the interior of a Daimler

car fitted with wireless recei\ang

apparatus by the Mareoni Com-
pany. This car took part in the

procession of the Lord Mayor's

Show on Thursday, November 9th.

Dvu-ing the procession communi-
cations were sent from 2 LO
(Marconi House) and being received

on the car were broadcasted from

a loud speaker in the car.

We understood from reports of

the reception of these transmissions

in diSerent parts of this coimtry

that the band music of the pro-

cession was also distinctly audible

during the time that the procession

was passing in the neighbourhood

of Marconi House.

The Recei ring Set, which was cminected to a frame aerial carried on the roof of the car.
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Notes.
Manchester Society and Transatlantic Tests.

Manchester Wireless Society is conducting four

special tests during November with a 1 kW. spark
set. The times are from 1 a.m. to 7 a.m. G.M.T.
each Sunday morning, the actual transmissions
being for the dination of the first 15 minutes in

each houi-. 5 MS is the call sign.

Six New Canadian Stations.
With the primary object of keeping Federal

officials in touch with one another, six new wireless

stations are proposed to be erected by the Govern-
ment of the Dominions of Canada. The following

sites are mentioned : Fort Smith, Fort Resolution.
Fort Simpson, Fort Norman, Fort Macpherson
(all Mackenzie River), and Dawson City.

Messages from Amundsen.
It is reported that the arrangement with Captain

Amundsen and a chain of wireless stations for the
transmission of daily messages has not been carried

out. Amimd.sen's ship, the " Maud," was to

transmit via Nome, Alaska, and the East Coast of

America, to the Eiffel Tower. Messages were to

be received by the Norwegian Meteorological
Institute from October 15th onward. A few
messages were received, and have been duly passed
on by the Eiffel Tower. Investigation is being
carried out with a view to finding the break in tlie

chain.

Glasgow Exhibition.
A liighly successful exhibition was held by the

Glasgow and District Radio Club, in the McLellan
Galleries, SauchiehaU Street, Glasgow, on Satiarday,
November 4th. The special features were the large

Trade Show, the latest apparatus being exhibited
by about twenty firms, the local firms being very
prominent. The Club Members' Show was also

fairly large, all types of ancient and modern
apparatus were on view, and the workmanship
of some was of high order.

Special transmissions from Paris and Northolt
were received at 4 and 7 p.m., both wishing the
Club every success. The set used for the reception
of these messages was built by one of the Club
members who is totally blind. It is in the form
of a bureau with lid, and has a three-valve set

containing one H.F., one detector and one L.F.
The workmanship and general finish of the set

is splendid, and gives particularly good signals.

Concerts were transmitted at regular intervals

all day from an adjoining liall, and received in

loud speakers and head phones at a number of

the exhibitors' stands in the main hall. By 3 o'clock
the hall was so packed that it was found necessary
to stop admitting visitors for a short time. Pro-
fessor Howe's lecture on " Wave Transmission "

was a great success.

During the day about 100 names were taken,
practically doubling the Club membership.
The office bearers and Committee beg to thank

all members and others who contributed to the
success of the exhibition, especially the artistes

who so kindly gave their services in the transmitting
room.

An Interesting Photograph.
The photograph on this page shows Dr. Charles

P. Steininetz, chief consulting engineer of the

General Electric Company, with Mr. Thomas A.

Edison. Dr. Steimnetz is showing his fellow

Dr. CharU's P. Steinmetz and Thomas A. Edison
examining a shattered High -Tension Insulator.

scientist some broken porcelain insulators and
broken pieces of a tree limb which a few minutes
before he had shattered during special high voltage
tests. The demonstration took place on October
18th, at Schenectady, dming Edison's fii'st visit

in 25 years.

Royal Air Force Wireless School and Squadron.
A Re-Union Dinner for Past and Present Officers

of the Wireless School and Squadron will be held
at the Holborn Restaurant, London, at 7 p.m.
for 7.30 on Wednesday, December 6th, 1922.

Full particulars and tickets, price 15s., may be
obtained from F/0 E. Taylor, Electrical and Wire-
less School, R.A.F., Winchester, Hants.

Public Demonstration at Birmingham.
At the Solihull Public Hall, Birmingham, on

November 18th, a public demonstration of telephony
is being given in aid of Solihull Allotment Holders'
Association and the Birmingham Mail Christinas

Tree Fund.

Mr. A. P. M. Fleming at the Manchester
School of Technology.

Mr. A. P. M. Fleming lectiu-ed before an audience
of over 600 on November 3rd at the Manchester
School of Technology. His subject was " Radio
Telephony, with Special Reference to Broadcasting."
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Calendar of Current Events
BROADCASTING.—An important announcement concerning the commencement

of Broadcasting appears on p. 240.

Friday, November 17th.
Belvedere and District Radio and Scientific

Society.
Lecture on " Valve Control," by Mr. W. F. Ellis.

Sutton and District Wireless Society.
At the Sutton Adult School, Benhill Avenue.
Demonstration in aid of London Hospitals.
Transmissions by Marconi House, at 5 to 7 p.m.
Leeds and District Amateub Wireless

Society.
At 7.0 p.m. At the Grammar School. Lecture
on " Inductance and Capacity," Part 1, by
Mr. W. G. Marshall.

Bradford Wireless SociETy.
Cinema Display.

Sunday, November 19th.
Daily Mail Concert from the Hague, 3 to 5 p.m.
on 1,085 metres.

Monday, November 20th.
Ilkley .\nd District Wireless Society.

.At 7.30 p.m. .At Regent Caff5. Lecture on
" Maritime Wireless Communication," by Mr.
D. E. Pettigrew.

North London Wireless .Association.
Lecture on " Telephone Headgear : Construc-
tional," by Mr. H. Norman Wilson.

Tuesday, November 21st.
Transmission of Telephony at 8 p.m. on 400
metres, by 2 MT Writtle.
Plymouth Wireless .\nd Scientific Society.
.At the Technical School. Lectiu-e on " The
.Armstrong Super-Regenerative Circuit," by
Mr. P. .Arberry.

Radio Society of Birkenhead.
.At 8 p.m. At 36, Hamilton Square. Opening
meeting and Demonstration.
Lowestoft and District Wlbeless Society.
Lecture and Demonstration on the " Armstrong
Super Cu'cuits," by Messrs. Burcham and Garrood.

Wednesday, November 22nd.
Wireless Society of London.

At G p.m. .At the Institution of Electrical

Engineers, Victoria Embankment, W.C. Special

Meeting to consider change of name, and other
business. Following, Mr. G. G. Blake will give
a short paper on " .A Mechanical Model
Illustrating the Action of the Three-Electrode
Valve." Mr. Maurice Child will also give a
short paper on a '" Five-Valve Selective .Amplifier."

Manchester Wireless Society.
.At 7.30 p.m. In the Council Chamber, Hoiilds-

worth Hall. Discussion.
Redhill and Di.strict Y.M.C.A. Wleele.ss

Society.
.At 111, Station Road, Redhill. Lecture on
Operating," by Mr. Ross.

Halifax Wireless Club and Radio Scientific
Society.

At 7.30 p.m. Lecture.
Malvern Wireless Society.

Lecture on " Electro Magnetism and Inductance."
by Mr. H. J. B. Martin.

Thursday, November 23rd.
Luton Wireless Society.

At 8 p.m. At Hitehin Road Boys' School.
Practical Work and Experiments.

Newc.\stle and District Amateur Wireless
.Association.

At 7.30 p.m. At Armstrong College. Lecture on
" The Singing Arc," by Dr. Thornton (Members
of other local societies welcome).

Derby Wireless Club.
.At 7.30 p.m. .At " The Court," .Alvaston.

Lecture on " H. F. Currents," by Mr. F. J.

.Allen.

Friday, November 24th.
Leeds .\nd District Amateur Wireless Society.

-At 8 p.m. Demonstration of " Burndept
-Apparatus," by Messrs. Townend and Phillips.

Wireless Society of Hull and District.
At 7.30 p.m. Sale of Surplus Apparatus at

the Signal Corps H.Q., Park Street.

Correspondence
To the Editor o/ The Wireless World

and Radio Review.
Sir,—I believe the simple circuit shown will be

helpful to many of your readers who - possess

powerful receiving sets.

V

-J. k

Capt. Wood Smith also shows the leak circuit con-

nected between the aerkil and earth leads.

These multivalve sets, admirably adapted for the
reception of weak signals and telephony, are

hard to reduce in tone volume (and sometimes
oscillation) when recei\ing powerful transmissions
at short distance. H. F. Wood Smith, F.C.S.
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Wireless Club Reports
NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meeiitigs of Wireless

Clubs and Societies. Such reports should be submitted without covering letter in the exact form in which they

are to appear and as concise as pos.tihle, the Editor reserving the right to edit and curtail the reports if necessary.

The Editor will be pleased to consider for publication papers read before Societies. An
Asterisk denotes affiliation with the Wireless Society of London.
Correspondence with Clubs should be addressed to the Secretaries direct in eve)-y case unless otherwise stated.

Fulham and Chelsea Amateur Radio and the Cliairman made a rough blackboard sketch of

Social Society.*
Hon. Secretar\-, Mr. R. Wood. 48, Hamble Street,

Fulham, S.W.6."
The attendance on October 24tli was very

satisfactory. New members continue to enroll.

The Secretarj- gave the members a diagram of a

single valve circuit that produces louder signals

and is devoid of all " howl," the oscillations them-
selves being hardly audible.

"^A short but interesting lecture was given by llr.

Hubbard, a member, on '" Elementarj^ Electricity."

The remaining part of the evening was devoted to

humorous wireless stories ranging from " Firegrate

Aerials " to " Du.stbin Earths."
Total membersliip now numbers 87.

this circuit. Other questions were satisfactorily

dealt with. Two new members were elected

during the evening, bringing the pre.sent member-
ship to over 80. The Society consider that the
number should be at least 200, and that it would
pay every experimenter to join.

ilembers are specially asked to note that on
November 24th a sale of membei-s' surplus apparatu-s

will be held at 7.30 p.m.
In view of a suggestion of the \\'ireless Society of

London with regard to a change of name and
constitution, the question of obtaining a supply of

printed rules and membership cards is in

abeyance pending further information on this

point.

HALIFAX EXHIBITION.

.4 corner of the

Wireless^Society of Hull and District.*

Secretary's Address, 79, Balfour Street, Hull.

Tliere was only a fair attendance at the monthly
Questions and Ajiswers evening, October 27th.

Mr. Hy. Strong (acting Vice-President) was in the
chair. Routine business wa.s transacted, and
matters arising from written questions discussed.
The question of the restriction of reacting circuits
directly coupled to the aerial was considered, and
the opinion of most members was that the Phillips
rejector circuit was a good one to use. By request

Exhibition Room.

The Belvedere and District Radio and Scientific

Society.*
Hon. Secretary, Mr. S. G. Meadows, 1. Kentish

Road, Belvedere, Kent.
At the Erith Technical Institute on Friday,

October 27th. the ninth general meeting was held.

Morse instruction and practice preceded a
short lecture on '" Graphs and their Application,"'

by Mr. T. E. Morriss. Mr. S. Burman also spoke
on ' The Detector and Low Frequency Unit."

giving many valuable hints on the practical con-

struction of this unit.
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Nortii London Wireless Association.*
Assist. Hon. Secretary, Mr. Frank S. Angel,

Northern Polytechnic, Holloway Road, N.
On October 23rd, a lecture was delivered by

Mr. Power on " Microphones."
Commencing with a description of the early

instruments such as the Bell type and those
making use of loose contacts between metal rods

or carbon pencils, he proceeded to describe the

various improvements which had led up to the
instruments of to-day.

Mr. Power had brought with him several kinds
of modern microphones, including inset and solid-

back types, which he took to pieces and passed
round for inspection, at tlie same time explaining
their construction and action.

Several questions were asked by members and
answered by the lecturer, who received a vote of

thanks.
At a meeting on October 30th Mr. Reading

delivered an interesting lecture on Short Wave
Aircraft Sets in use at the time he was in the Air
Force.

Tlie speaker divided his lecture into three parts

—Transmitters, Receivers and Amplifiers—each of

which he treated very fully, giving diagrams of all

cii'cuits used and details of the results obtained
with them.
The transmitters described were all of the spark

type, some being excited by batteries and some by
alternators. In many cases tuning was effected by
fixed condensers.
The receivers demonstrated were all crystal

receivers in which provision was made for the
addition of L.F. valve amplifiers.

Two types of amplifiers were shown by Mr.
Reading—a three-valve L.F. resistance capacity
coupled amplifier, and one using iron-cored trans-

formers. The latter was found to be the most
efficient.

The following lectures have been arranged :

—

Monday, November 27th, " Elementary Principles

of Radio Telegraphy and Telephony III," Mr. F. S.

Angel. Monday, December 4th, " The Mark III

Timer and its Adaption to Various Circuits,"

Mr. G. D. Meyer. Monday, December 11th,
" A Compact Receiver," Mr. L. Hirschfeld.

Monday, December 18th, " Elementary Principles

of Radio Telegraphy and Telephony," IV, Mr. F. S.

Angel.
A special section of the Association has been

formed for juniors up to the age of 18, the annual
subscription to which is 6s. per annmn.
Wireless and Experimental Association.*
Hon. Secretary, Mr. Geo. Sutton, 18, Melford

Road. S.E.22.

At the Central Hall, Peckham, on November 1st,

the Vice-Chairman, Mr. Sam Middleton, opened
the proceedings with buzzer instruction. The new
members showed commendable progress.

Mr. Chapman, of the staff of Amateur Wireless,

gave some exceptionally good hints on the erection

and use of short aerials and direction finding

apparatus, and other members joined in the debate.
Mr. Voigt, member, discoursed on ebonite

dielectrics in variable condensers and charging
batteries ofJ direct current mains. The Chairman
and the Secretary took part in the latter part of
the debate.
Many new members are joining.

Wolverhampton a District Wireless Society.*
Hon. Secretary, Mr. J. A. H. Devey, 232, Gt.

Brickkiln Street, Wolverhampton.
At the meeting on October 25th, a most instruc-

tive lecture was given by Mr. Harvey-Marston
on " Transmission." The lectvu-er brought forward
many interesting points and covered a wide area
in the limited time at his disposal. Mr. Marston
made a special feature of small power transmission,
which proved of great value to the many experi-
menters present. Very lucid diagrams were used,
and the discussion foUowmg was exceedingly
beneficial.

The Society hopes to secure the services of

Mr. Harvey-Marston again in the new year.

ShefTield and District Wireless Society.*
Hon. Secretary, Mr. L. H. Crowther, 18, Linden

Avenue, Woodseats, Sheffield.

The second meeting was held on November 3rd,

when an exhibition of cinematograph films, kindly
lent by The Western Electric Co., Ltd , was shown
in the Mappin Hall at the University, Sheffield, to

a large audience.
The films, which were of an educational character,

were entitled " The Audion " and " Telephone
Inventors of To-day."
The meeting was presided over by Mr. F. Lloyd,

the new President, and a vote of thanks was passed
to Messrs. The We=itern Electric Co., Ltd.

Fulham and Putney Radio Society.*
Hon. Secretary, Mr. J. Wright Dewhurst, 52,

North End Road, West Kensington, London, W. 14.

On October 27th Mr. Calver described his visit

to the meeting of the Wireless Society of London,
and pointed out the benefits derived by affihation.

He also drew attention to the appeal from St.

Dunstan's for assistance to the blinded soldiers

in matters relating to wireless. It was proposed
that the Secretary write to Capt. Ian Fraser, and
also the local Secretary, offering to assist any local

member of St. Dunstan's in wireless matters by
putting him in communication with one of the
members residing nearest, also the Society offers

free membership.
Mr. Houstovm liad on view a very compact

three-valve set, and during the interval of winding
a frame aerial Mr. Calver gave a graphic description
of the daylight signalling apparatus used during the
war. He also explained a code system, and went on
to give a few of his experiences of wireless work
during the war.
The membership is stUl on the increase, and now

the Teclmical Committee has been formed it is

hoped in a very short time to have an experimental
luiit set of such a design that members can try out
any wiring scheme they wish.

Stoke-on-Trent Wireless and Experimental
Society. *

Hon. Secretary, Mr. F. T. Jones, 360, Cobridge
Road, Hanley.
At the Y3I.0.A., Hanley, on October 26th,

details of an interesting competition were announced.
Mr. Bew, a member, offered a prize of wireless

apparatus to the value of £1. Latest date for

receiving entries is November 16th.

It is proposed to form a buzzer class from 7 p.m.
to 7.30 p.m. on Thursdays.
A variable condenser was constructed, and some

coils woiind the following week.
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Finchley and District Wireless Society.*
Hon. Secretarj-, Mr. A. E. Field, 28, Holmwood

Gardens, Finchley, N.3.

The social evening on October 30th, when
about 140 people were present, was a great success.

The M.C. was Mr. JIacdonald Brown. The dance
baud was excellent, a special vote of thanks being

given to them as they had given their ser\'ice8

entirely free, and also to several excellent artists

whose services made the evening the success it

was. There were several musical transmissions

received on a four-valve set kindly brought up by
Mr. Cannon, music from 2 CM—2 CM being clearly

heard all over the hall—transmitted specially

to the Society and his music was excellent. Mr.
Heppel arranged refreshments, the service of which
was excellent. .Another social evening is being
arranged. An Experimenter's Licence for the

Society has now been obtained, and the work of

making a set and of erecting a permanent aerial

is being started at once.

Leeds and District Amateur Wireless Society.*
Hon. Secretary, Mr. D. E. Pettigrew, 37,

Mexborough Avenue, Chapeltown Road, Leeds.
At the Granunar School on October 20th, a

lecture entitled " Diagram Interpretation " was
delivered by the Hon. Secretary. The lectiu'er

explained the numerous difficulties that beset a
beginner where circuit diagrams were concerned,
and how these could be greatly reduced by strict

standardisat ion of sjTubols. SjTnbols were sketched
and explained, and combined to form simple crystal

and valve receiving circuits. The diagrams were
then extended to valve and crystal combinations,
two and three-valve sets, etc., the function of each
component being briefly explained. A diagram
submitted showed a five-valve set, four different

types of intervalve coupling, with a separate
heterodjTie for beat reception of C.W. Discussion
followed, and the Hon. Secretarj' was accorded a

hearty vote of thtinks.

A general meeting was held on October 27th,

Mr. T. Brown Thomson taking the chair. Six
new members were then elected. Jlr. H. F. Yardley

,

M.I.R.E., Managing Director of the British Wireless
Supply Co., Ltd., gave a demonstration of " Brit-

wire " apparatus.
Mr. Yardley was received with loud applause.
Music was received from the amateur experimental

station (2 LA) on a multi-valve set and a Mag-
navox loud speaker. The music, etc., was clearly

aildible up to 100 yards distEince away. During
the intervals of the transmission, numerous
" Britwire " products were submitted to the meeting
for examination. The apparatus included the
Mark I timer, the ilark III three-valve receiver,

the Mark IV four-valve receiver, " Britwire
"

L.F. magnifiers, coUs, etc.

Mr. A. M. Bage (President) proposed a vote
of thanks to Mr. H. F. Yardley and his assistants,

this being duly carried, after which Mr. A. F.

Carter, A.M.I.E.E., was elected Chairman at the
next general meeting.

Woolwich Radio Society.*
Hon. Secretarv, Mr. H. .1. South, 42, Greenvale

Road, Eltham, S.E.9.
At the Woolwich Polytechnic on October 27th,

in a lecture room kindly lent by the Governors,
the monthly meeting was held, there being a good
attendance, including several welcomed ^sitors.

Mr. McPherson, B.Sc, Chairman, introduced
Mr. Bartle, of Blackheath (2 LT), who lectured on
" Broadcast Reception." First taking aerials, he
said that the most efficient aerial for broadcast
reception was a single wire 60 ft. long for earth;
a counterpoise wire strung round the garden
fence was even better than the usual waterpipe
earth. He also showed how the gaspipes or
electric lighting wires could be used, and were
extremely efficient—second only to an outdoor
aerial. Then simple valve circuits were touched
upon, the lecturer insisting upon the necessity of

amateurs preventing their sets from oscillating

while recei\dng telephony, and showing how one
could tell if their set was oscillating or not. Then
the Armstrong Super-Regenerator was dealt with,
illustrated by a very beautiful and neat set that
Mr. Bartle had constructed and brought with him.
He showed on the blackboard the current employed,
and gave constructional details and figures for

the various components. He used with it a frame
aerial—9 turns of spaced wire on a 26-Ln. loop.

Though the high-pitched whistle characteristic

of this circuit was easily obtained, it completely
refused to amplify telephony, and it was not possible
to form any idea of its power. Later, telephony was
obtained on an Ethophone II, kindly lent by Messrs.
Bumdept. Questions were answered by Mr. Bartle
who was then accorded a hearty vote of thanks
Weekly meetings of the Society are held at head

quarters, Y.M.C.A., Thomas Street, every Wednes
day evening at 7.30.

Jlr. Houghton's elementary talks to beginners
on the construction and manipulation of simple
crystal and valve sets are being continued weekly
from 8 to 8.30 p.m.
The recent sale ofsurplus gearwas verysatisfactory

.

Newport and District Radio Association.*
Hon. Secretarj-, Mr. Edward R. Brown, 92,

Corporation Road, Newport.
On October 26th, Mr. H. W. Winslow (Newport)

gave illustrations of the various methods of jointing.

He showed that although " soldering " and " joint-

ing " seem somewhat elementary, it is surprising

how different they appear after being carried

out bj' a practical hand, and how easy it is to throw
out of gear a whole instrument by the lack of

knowledge or care upon some very small matter
in this respect.

It was clearly indicated to the members that
other evenings could be well spent by similar

demonstrations.
This Association has now been affiliated with

the Wireless Societj' of London.
Ilkley and District Wireless Society.*
Hon. Secretary, Mr E. Stanley Dobson, " Lome

House," Richmond Place, Ilkley.

A well attended meeting of the above Society
was held on October 23rd, at the Regent Cafe,

Ilklej'. The minutes of the previous meeting were
read, and a new member enrolled.

Mr. L. E. Overington addressed the meeting
on the subject of " Electro-Magnetic Induction."
The assembling of the Society's receiving set

is well in hand, and it is hoped to have it in working
order bj' next month.
A good programme of lectures has been drawn

up for the next few months, and a particularly

interesting announcement will be made in the near
future.
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Halifax Wireless Club and Radio Scientific
Society.

Approximately 800 people visited the exhibition

held last month. Thanks are due to the Stewards,
especiallv Messrs. L. H. Carter and H. Alrovd,
also to 2 OK, 2 AW and 2 YF.

Mr. H. W. SulHvan .sent a splendid collection of

high-class components. Exhibits were .sent from
the following firms :—Radio Instruments, Ltd.,

The Mainwrigtit Manufacturing Co., Wates Bros.,

The Barlow Engineering Co., Hart Accumulator
Co., E. E. Rosen & Co., The General Electric Co.,

Marconi'Osram Lamp Co., Western Electric Co.,

S. G. Brown, Ltd., Burndept, Ltd.. The Wirele.ss

Press, Ltd., and the Radio Press, Ltd. Two local

dealers. The Electrical Supply Stores and Denison
Bros., also exhibited.

Membership of the Club is conditional on abiding
by the terms of the P.M.G. licences as amended
t'lom time to time

Mr. P. Denison is preparing diagrams of receiving

sets which do not contravene the regulations and

strides which have since been made. Pioneer
apparatus, coherers, crystals, etc., were exhibited.
An excellent demonstration was given with the

help of another member, Mr. M. Jeynes, on Mr.
ManselTs five-valve set and loud speaker.

Mr. R. Green then gave a talk on the easiest

way of learning Morse. Great interest was dis-

played by the lady members present.

Mr. Mansell-Moullin, F.C.S., the Society's Vice-
President, was heartily welcomed.
The Society has had an aerial and fittmgs

presented to them by Messrs. L. H. Mansell and
M. Jeynes, and hopes to have the set of apparatus
at an early date.

Meetings are to be held each Wednesday evening
at 8 p.m , at the Societv's headquarters at the
Drill Hall, Albert Road.

'

Membership to date totals 57.

The second meeting was held on November 1st,

when Mr. R. Green lectured on " Wave Motion in

Air, Water and .^ther," illustrated with blackboard
diagrams.

HALIFAX EXHIBITION.

The Sliort Wave Receii^r .s-pecially built for the Exhibition by Mr. J. R. Clay, Treasurer

of the. Club. Received the Marconi House Trantunission perfectly at 200 miles away.
{Tlie two coils in the coil holder are not primary and resistance.)

these are to be circulated among the members
A lecture is to be given by Mr. J. R. Halliwell on

November 22nd. at 7.30 p.m.
Malvern Wireless Society.

Hon. Secretary, Mr. N. H. Gwynn Jones, BurfortI
House, Gt. Malvern.
A good attendance marked the opening of the

Society's first meeting on October 25th at the
Drill Hall. A lecture was given by Mr. L. H.
Mansell on " The History and Progress of Wireless."
He touched upon the earliest discoveries of

Hertz, Marconi's early experiments and the rapid

Dewsbury and District Wireless ' Society.
Hon.' Secretary and Treasurer, Mr. A. Horsfall,

Willow Grove, 34, Lee Street, Ravensthorpe.
The winter session first lecture took place on

October 12th. Mr. F. Dransfield, B.Sc, of

Dewsbuiy, spoke on "Capacity." (Discussion
followed.

On October 19th, Mr. J. Bever, of Bradford,
(2 QK) lectured on " The Electron Theory and
the Thermionic Valve."
On November 4th, 6th and 7th, a Wireless Ex-

hibition and Demonstration was held in the Moot
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Hall. Various wireless receiving sets, both pro-

fessional and amateur made, were exhibited.
Mr. Skinner, of Batloy, lectured on November 9th,

on " Inductance."

Nottingham and District Radio Experimental
Association.

Hon. Secretary, Mr. D. F. Robinson, 99, Musters
Road, West Bridgford, Notts.
On October 26th, the Chairman, Mr. J. Thornton,

announced the resignation, for business reasons,

of the Hon. Secretarj', Mr. F. E. Bailey. The
members expressed their regret, and a very hearty
vote of thanks for his services was proposed and
carried with enthusiasm.
The following appointments were made ;—Hon.

Secretarj', Mr. D. F. Robinson ; Assist. Hon. Secre-

tary, Mr. Old.
Three short papers were given by Messrs. Ley,

Gill and Thornton on " The New Method of

Reception."
Great stress was laid upon the point that amateurs

must follow the P.M.G.'s new regulations.

Mr. N. Jackson Ley showed a method of reacting
upon a novel tj'pe of plug-in H.T. transformer,
and gave full particulars as to windings, etc.

Mr. J. H. Gill explained his method of H.F.
aperiodic coupUng using a reaction coil, and sug-
gested an interesting line of experiment.

Ml'. J. Thornton gave full particulars of a circuit

which he was using ^\nth excellent result. An
interesting discussion followed.
The Chairman annoimced that the receiving

set was practically complete, and reminded members
that the new headquarters were Bennett's Garage,
Shakespeare Street, from November 2nd.

Proposed Society at Lee.
Mr. A. H. Kidd, A.M.Inst., R.E.. " Woodlands,"

39, Burnt Ash Road, Lee, S.E.12, asks for corrres-
pondence from amateurs in his district who are
willing to co-operate in the formation of a Society.

East Ham and District Amateur Radio Society.
Hon. Secretary, Mr. W. Vice, 5, Thorpe Road,

East Ham.
A meeting was held at 709, Manor Park, Broad-

way (over Lipton's shop) with the result that a
new Society has been formed to take the place of
the club previously held at that address.

Jlr. Judge was elected Deputy Chairman ;

Mr. Vice was unanimously elected Secretary. A
Conunittee was elected, and business was discussed
with encouraging results.

It was decided to hold a meeting at the same
address on November 1st to discuss the Club set.

The membership is at present about 25.

The Committee wish it to be known that this
club has no connection with the Radio Supply
Shop at that address.
The club-rooms are open each evening from

8 till 10 p.m. Meeting night every Wednesday
at 7.30.

Watford and District Radio Society.
Hon. Secretary, Mr. F. A. Moore, 175, Leavesden

Road, Watford.
This newly-formed Society commenced activities

on October 30th.
An aerial has been erected at the Society Room,

the National Schools, Watford, and apparatus
loaned by members was used for demonstration
purposes.

The Society has a membership of nearly 40.

and it is desired to still further increase this number.

Clapham Park Wireless Society.
Hon. Secretary, Mr. J. C. Elvy, A.M.I.E.E.,

3, Fontenoy Road, Bedford Hill, S.W.I 2.

The Ninth General Meeting was held at Head-
quarters, 07, Balham High Road, at 7.30 p.m. on
Wednesday, October 25th. 1922.

The Hon. Secretary made a very interesting

announcement to the effect that he had received
definite acceptance of the Presidency of the Society
by Sir Alfred Butt.
Members present vociferously manifested full

appreciation, and expressed confidence as to the
welfare of their Society in such able hands, and
look forward to the time when general election

activities will allow of their formally installing

Sir Alfred in the Chair.

Mr. J. H. Daniels is to present to the Society a
single valve panel, and Mr. M. P. Prout a valve
for same, together with head-phones.
The Hon. Secretary reported that he had been

in telephonic communication with Mr. Leslie

McMichael, of the Wireless Society of London,
regarding expediting of affiliation.

The Chairnxan then called upon Mr. F. H.
HajTies, who gave a description, illustrated by
diagrams and apparatus he had brought for the

occasion, on " The Building of an Amateur Three-
Valve Receiving Set."

Mr. Haynes dealt very fully with the operation
and construction of every component, and ex-

plained in detail the reasons for recommending
the circuit arrangement he described. A keen
interest wa.s taken in certain types of apparatus
employed. The lecturer connected up a set to

the particulars he gave as he proceeded with the
explanation of the action of the various parts.

The circuit embodied a loose coupled aerial circuit

with tuning condensers, high frequency amplifier,

using the " tuned anode " arrangement and detector
valve, followed by a low frequency amplifier.

The discussion that followed was entered into

by the Chairman, Mr. Beedle, Mr. Daniels, the Hon.
Secretary, the Hon. Treasiu'er, Mr. R. H. J. McCue,
Mr. C. D. Richardson, and Mr. Hurst.
A very hearty vote of thanks to the lecturer

concluded.
An interesting impromptu discussion arose at

the conclusion of the evening's programme, which
affects all wireless enthusiasts, namely, the forma-
tion of a Society distinct from the Wireless Society
of London, but promoted probably by manufac-
turers and others having commercial interests,

and likely to bring into conflict the interests of

the true experimenter and the manufacturer.

Southwark Wireless Telephony Association.
Hon. Secretary, Mr. W. Helps, King's Hall,

London Road, S.E.I.

The first meeting of the month was held at head-
quarters, on October 1st, when Messrs. A. O. Gib-

bons and Winstone gave a very instructive lecture,

illustrated by slides, on " Elementary Wireless."

Interesting discussion followed. A vote of thanks
to the lecturers concluded the meeting.

The second meeting of the month was held on
October 15th, when Mr. Dibben gave a lecturette

on the functions of a condenser, also aerials and
their faults, followed by discussion.
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Portsmouth and District Amateur Wireless
Society.

Hon. Secretarj', Mr. R. G. H. Cole, 34, Bradford
Road, Southsea.

Mr. Gull, on October 25th, gave his lecture

oa " Broadcasting." He dealt with the present
regulations made by the Postmaster-General,
and varioxis diagrams were drawn to demonstrate
the requirements, llr. Gull further explained
the various American methods of receiving, and
drew diagrams to illustrate how a first-class set

could be made, although keeping within the re-

gulations. An interesting talk followed, and
an animated discussion arose as to tlie various
methods that could be employed should any person
have the intention of defrauding the P.M.G. or

his inspectors. A fiu-ther discussion arose with
regard to licences, and it was gratifying to note

the number of members who preferred experiment-
ing licences, and were not merely taking up the

cult of wireless for the sake of the long-delayed
broadcasting concerts.

Hornsey and District Wireless and Model
Engineering Society.

Hon. Secretary, Mr. H. Davy, 134, Inderwick
Road. Homsey, N.8.
A meeting of the above Society was held on

October 16th, ami was largely attended. One
of the members brought his set to the club

for the pm'pose of demonstrating the possibilities

of a single valve receiver. The meteorological

report from GFA at 8 o'clock was utilised as practise

in Morse reception, and later some musical telephony
from 2 ON and 2 KT was received, this being
particularly enjoyed by new and prospective

members.
At 9 p.m. the club " went into committee "

for the purpose of general business. It was decided
to raffle a crystal set made by one of the members
in order to raise extra funds for the purchase
of the club's set. An interesting discussion

followed on the subject of " Broadcasting and its

relation to the Amateur Experimenter."
Several new members were enrolled. Ap|.)lica-

tions for membership are cordially invited by the

Hon. Secretary, who will be pleased to send full

particulars on receipt of stamped addressed en-

velope.

Meetings were held on October 20th and 23rd.

Both meetmgs were well attended. On the 20th
Mr. H. J. Pugh lectiu-ed on " Magnetism and
Electricity as Applied to Wireless." On the 23rd

a short lecture was given by Mr. Himting on " The
Morse Code," dealing in detail on its many and
varied uses.

Afterwards members practised in sending and
reading. Several new members were elected.

It is not necessary to be in possession of a licence

or wireless apparatus, or have a good knowledge of

wireless before joining this Society. A stamped
envelope should accompany request for further

partieiilars.

Felixstowe and District Radio Society.
Hon. Secretary, Mr. E. Cork, 3, Highfield Road,

Felixstowe.
This recently-formed Society held its first annual

general meeting on November 4th at Headquarters,
St. Andrews' Hall, Gainsboro' Road.

The agenda included adoption of rules for con-
stitution of Society and election of officers for the
year.

A very interesting and enthusiastic time passed
all too quickly. The winter programme is now
being carried out. The Club hope shortly to get

a receiving licence and install a club set.

The Hon. Secretary will be pleased to get in touch
with wireless amateurs in the district.

Bromley Radio and Experimental Society.
Hon. Secretary, ilr. .1. Fergusson-Croome,

' Gowrie," Wendover Road, Bromley, Kent.
The Society now holds its weekly meetings

at the Ex-Services Club, London Road, Bromley,
where an aerial has been erected.

A meeting was held on Monday, October 23rd,
when a four-valve set designed by Mr. L. R.
Stephens was demonstrated. Music was received
by a "Brown" microphone amplifier and loud
speaker.
A Morse class was conducted by Mr. L. F. Allen.

The Society's membership is 50 strong.

York Wireless Society.
Hon. Secretary, Mr. A. E. White, The CJrand

Buildings, Clarence Street, York.
At a Committee meeting held on October 17th,

it was proposed to run a series of lectures on " Wire-
less Telegraphy and Telephony " on the first

Tuesday of each month during the winter.

A lecture was given on " Wireless Telegraphy,
its History and Development," by Mr. V. O. Newton,
York, at 7.30 p.m., in the Cirand Caf6,

Clarence Street, on November 7th.

Taunton School Radio Society.
Hon. Secretary. Mr. H. W. Hamblin, Tamiton

School. Taunton.
An inaugiu-al meeting of the above Society

was held at Taunton School on October 17th.

There were about 40 people present.

The following gentlemen were duly elected

for the coming session :—Chairman, Mr. D. Pean,
B.Sc. ; Hon. Treasiu-er, Mr. A .E. Viccars, B.Sc. ;

Hon. Secretary, Mr. H. W. Hamblin.
The first formal meeting of the Society was held

on October 24th ; there was an attendance of 42
members.
The Headmaster, Mr. H. Nicholson, M.A.,

kindly accepted the position of President. Mr. J. C.

Tyler was duly elected Vice-Chairnian; a Committee
of five members was also elected.

The proceedings terminated with a lecture upon
" Waves," by the Hon. Secretary.

Eastern Enfield Wireless and Experimental
Society.

Hon. Secretary, Mr. Arthur I. Dabbs, 315, High
Road, Ponders End.
The question of affiliation to the Wireless Society

of London was discussed on October 26th, and it

was decided to take a referendum of every member
of the Society on the subject.

Members are making good progress in Morse
practice, and the Society's three-valve set is now
installed and is in good working order. Most of the

evening was spent in working and experimenting on

the set and discussions on items of general interest.

The Society has been of assistance in helping

members over licence questions.
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Questions and Answers

NOTE.—Thh section of the magazine is placed at the disposal of all readers who wish to receive advice

and information on matters pertaining to both the technical and nontechnical sides of wireless work. Readers
should comply with the following rules :

— (1) Each question should be numbered and written on a .teparcite sheet

on one side of the paper, and addressed "Questions and Answers," Editor, The Wireless World and Radio
Review, 12113, Henrietta Street, London, W.C.'I. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to search recent numbers to see whether the same queries have not been dealt

with before. (3) Each communication sent in to be accompanied by the " Questions and Answers " coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials

and town of the correspondent, or, if .10 desired, under a " nom dc plume." (5) In view of the fact that a large

proportion of the circuits and apparatus il< scribed in these answers are covered by patents, readers are advised

before tnaking use of them, to satisfy Ihenuielves that they would not be infringing patents. (6) Where a reply

through the post is required, every question sent in tntist be accompanied by a po.stal order for the amount of
Is., or 3«. Gd.for a maximum offour questions. (7) Four questions is the maximum which may be sent in at

one time.

"DOLLY TREBOR '• (Cornwall) a.-^ks (1)

\untber of turns required for honeycomb eoils to

tune with 0001 mfd. condcn.nr from 1.000-30,000
metres. (2) Size of wire. (3) Wavelength range

of coils. (4) Which is most efficient method nf H.F.
am plifieation (a) for short waves ; {b) for long waves.

(1) and (3) You will require (i coils. Wind the
smallest coil with 40 tvmis, and the largest coil

with 500. and the others in jjroportion. We
eaiuiot say exactly, because the method of winding
spacing, etc.. are deciding factors. (2) No. 28
D.C.C. wire is rather fine for the smaller coils, but
you should try it. (4) Reactance capacity coupling
will be found most efficient for all wavelengths,
but i» is more convenient from the jjoint of \iew
of minimum adjustments to use resistance capacity
or wavelengths above 2,000 metres.

circuit is not permitted, we suggest you couple
the reaction coil to the timed anode coil. No
electrical connections need be altered, only the
coupling need be shown. The circuit is to be
thoroughly recommended for wavelengths in the
neighbourhood of 400 metres, and we would advise

you to use the tiuied anode arrangement up to

a wavelength of about 2,000 metres. Above
this wavelength use the resistance capacity con-
nection. We do not reconunend the use of re-

sistance capacity for wavelengths so low as 500
metres. The values of the condensers in your
diagram are correct. The anode resistance should

be of the order of 70.000 \\-.

"F..\.P." (Walton).—The connections shown
in Fig. 8, page 812, September 16th is.sue, wiU
meet your requirements.

Fig.

"SOTTO VOCE ' (Dartford) usk.^ fur a

three-valve circuit with loose coupler.

See Fig. I. The H.F. amplifying valve has a

tuned anode, antt you will find the three-\alve
combination shown very effective.

" V.H.B." (Hampstead),—We have examined
the diagram submitted, and we consider it is

quite suitable. We suggest you apply for an
experimenter's licence, submitting the diagram,
which we think will meet with approval. If the

"C.O.B." (Manchester),—The anode coil

will have to be a little larger than the aerial coil

because the anode tuning condenser is smaller

than the aerial tuning condenser. If you are using

the A.T.C. in series with the A.T.I. , the anode

coil will probably be about the same siz? as the

A.T.I, coil. The"reaction coil will be a httle smaller

than the A.T.I, generally, but you should find by

trial which coil gives most satisfactory results

when coimected in the reaction circuit.
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"G.F.W." (Windsor).—(1) You could try
and use the coils suggested, but it is better to keep
to the values given in tlie article. (2) AVe cannot
name any particular manufacturer who will supply
a variometer, and we suggest you look through
the advertisement pages of the journal. (.'!) We
think you will fhid yoiu' queries witli regard to the
super-regenerative circuit an.swered in the i.ssue

of October 28th.

"IKANOPIT " (Bedford) r,.vi-.v (1) For irifi-

cisrn of his circuit. (2) M'hiit hnylh of No. 2.5 Eurekti
wire to uae in a filament resistance. (3) Whether
to remind a L.R. earpiece. (4) Pnrlicul-iirs of u

telephone transformer.

(1) The diagram is quite correct. You will

not magnify the signals much with a single valve :

in fact a single valve detector without reaction
is little better than a crystal. (2) Use four yards,
and take evenly spaced tappings. (3) It is difficult

to advise whether to rewind the receiver or iiot

witliout all cUmensions of the receiver. Howe\er.
yovi could rewind, u.sing No. 30 S.S.C. Tlie sample
of wire submitted is No. 30 S.S.C. (4) The tele-

phone transformers could be made as follows :-

Core of iron wire 1" diameter and 3" long : primary
•winding. 3 ozs. of No. 42 (.sample wire is No. 42)
and .secondary winding, 4 ozs. No. 34.

"VALVES" (Regent's Park) (I) ami (2)
has a former 4J" diameter and 4J" long, and
wishes to tune from 300 to .5,000 metres, using a
tuning condenser of 0-0005 mfds. capacity. (3)
The nn)nber of turns to wind for a reaction coil.

(4) Whether diagram submitted is correct.

(1) and (2) We suggest you wind the former
full, using the two-pile method of winding described
recently in this journal. If you wind with No. 2lj

D.S.C. wire, and take 10 tappings, you will cover
the wavelength range desired. (3) The reaction
coil coidd be 100 turns of No. 28, with a mean
diameter of 2i". (4) The diagram is correct,

and also the method of connecting the transformer.
\\'e suggest, however, you increase the capacity
of the H.T. by-pass condenser to 002 mfilsj.

"D.H.B.McG." (Leicester) a.sks (I) For
particulars of basket coils. (2) Whether there is

any difference in the coupling schemes subnritted

(3) How to construct a L.F. choke coil. (4) How to

use the fornmlu wavelength ^1885 \ LC when there

is no condenser.

(1 ) We suggest you make use of the No. 22 8.W.(!i.

wire and wind 40 turns for the smaller wavelength,
and other coils of 80 and 130 turns, connecting
them in series for the larger wavelength. (2)
The two schemes are identical. (3) You could
make use of an old L.F. transformer, or you could
build one to the following particulars :—Cor'e. h'on
wire i" diameter, 3" long. Winding, 2 ozs. No. 40
S.S.C. wire. (4) The formula cannot be applied
unless there is capacity. Coils do not possess
capacity in any useful sense, and you cannot
very well predict the natural w-avelength of a
coil you construct.

"A.L." (Liverpool).—You should use an
ordinary three-valve L.F. amplifier, the inp>it

side of the first transformer being fa|)|icd for

adjustment purposes. We cannot helj) you nuicli.

without information as to the particulars of the
experiments you propose to conduct.

"G.H.R." (Ilkley).— (1) The crystal arrange-
ment shown is useless, this should be as in
Fig. 2. (2) X. ()-0005 mfds. and V. 00005 to
0-001 mfds. (3) The complete circuit including
X and N would have to be t\inable. but if this
could be done b\- the condenser only, there would be-

no need to tune the coil as well. (4) No, the present
arrangement is preferable. Tlie type of set

suyjrested is quite good.

Fig. 2.

"RED ALMOND" (Leicester) asks range
or frareleugth variometer most suitable for a Super"
regenerative receiver. (2) How many plates, average
thickucss 2^" dinmeter, moving plates, 1/8" washers,
should be used for 0-001 mfd. condenser. (3) //
there is any advantage in having a large number
of turns on n frame aerial instead of 1 2 or so.

( 1 ) \\'e suggest you make the rotor about .5" in dia-

meter and the stator sufficiently large for the rotor

to revolve. Wind with No. '22 S.W.G., D.S.C.

(2) If the moving plates are 2J" diameter and 23-

mils, thick, and the .spacing washers are 1/8" thick,

about 93 plates will he required to give a capacity
of 0-001 mfds. (3) There is no advantage in having
a large. number of turns on your frame aerial;

15 is usually sufficient, ami about 5 tappings
should be made,

" " (Hong Kong). (I) The variometer
receiving transfoi-mcr you suggest could undoubtedly
be u.sed for the A.T.l. and reactance coil of a set,

but if this were done w-e do not think you will be
able to get good i-esults except at comparatively
short wavelengths. (2) We should not recommend
using finer wire than about No. 38 for rewinding
these coils, and if this were done we do not think
that the ^\avelength reached would be in excess

of 2.000 metres. (3) The same tappings as on the
original windings might be used. (4) U.se about
8 ozs. of No. 30 for the L.R. winding, and 3 ozs.

of No. 44 for the H.R. winding.

"W.S." (Wembley) asks for winding for a

coil with Litzendraht wire to tune up to about
4,50 ms., and if it is possible to u.se a former 3" :<

6"

for the purpo,w.
There is not a lot to be gained by the use of wire

of this type for receiving on short wavelengths,
as under such conditions the resistance of the coil

is in general considerably less than that of the

aerial. There is no objection to its use, however,.

if desired. We do not know- the exact gauge of

the wire which you propose to use, but you will

probably find that (iO turns will be sufficient on the
former you suggest, if you use the 0-0005 mfds^
conden.ser in series with the coil to tune the aeriaL
It is not ])ossible to predict the e.xact points for

tiippings for })articular \\-avelengtlis, but if you put
thi-ce or four taps in, evenly spaced, you should
be able to tune all wavelengths up to your maximum
without difficultv.
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"A.G.P." (Swinton).— (1) We caiinot give
you a single valve circuit vvitli reaction which will

meet with the approval of the Post Office. We
suggest you use the \al\e as a H.F. ampUfier, and
use a crystal for rectification. See Fig. 3. (2) The
A.T.I, could consist of n coil 5" diameter, ti" long,

full of No. 22 D.C'.C. with 10 tappings, and the

A.T.I, could be a coil 4" diameter and 6" long, full

of No. 26 D.C.C. with tappings.

F!f,. ,3,

"D.H." (Nottingham) asks (1) HVio.yf call

tellers arc 2 GR. (2) For particulars of lite

" spade " method of tuning by means of a fixed coil.

( 1 ) We regret we have no particulars of this

station, (2) The method of tuning to which you
refer makes use of a fixed coil, and a movable piece

of copper plate. Changing the position of the plate

changes the inductance of the coil.

"A.B." (Manchester) asks (1) Whether it

w possible to hear the Dutch concerts on a three-

valve set in his district. (2) // not, what we recom-
mend.

(1 ) and (2) The reception of this station is always
rather uncertain at such distances, and can only
be done by the use of critical reaction adjustment,
with its attendant risks of radiation. In any
case the results are not often good. If, as you say,

you can get weak signals we should recommend
you to add another L.F. valve, and at the same
time take every possible precaution to increase
the efficiency of your aerial.

"W.V.H." (Walthamstow) asks whether a
certain three-valve set sketched is correct and suitable

for the reception of the Dutch concerts.

The circuit sketched is correct in its general
lines, but is not likelj" to be efficient enough to give
results with the Dutch station. Firstly it would be
better to use • a stage of H.F. amplification.

Secondly, the iLse of a parallel A.T.C. is unnecessary
and luidesirable on such short wavelengths, And
thirdly, the use of reaction coupled directly back
on to the aerial circuit in the manner shown leads
to serious trouble from radiation, and is to be
strongly deprecaterl.

" B.M.G." (Paddock Wood) asks (1) Whether
he is allowed to use more wire for a frame aerial
than he is for an outdoor aerial. (2) Whether he

can use a \" spark coil for a transformer with a
200 ohm loud speaker.

(1) We do not think that there is any restriction

as to the amoiuit of wire that may be used on a
frame aerial. For short wavelengths the 100'

allowed for an open aerial is quite sufficient for a
frame, but for long waves a greater length of wire
is generally used. (2) This coil cannot be used
as it stands, as the windings will certainly not be
correct. It might bo made some use of by rewinding
with a new primary of about U ozs. of No. 30,
covered with a rewinding of the older thin wire.

Whether this woidd be satisfactory depends on
whether the old winding could be stripped without
damage, and whether there is sufficient quantity
of wire in it.

" H.F.C." (Wimbledon) asks fw details for
a frame aerial for use with an Armstrony super-
regenerative circuit with a range of 300-10,000 metres,

and whether loading coils can he used with such a
frame.

Your proposal to use an Armstrong circuit

over such a range of wavelengths indicates that
you have not grasped the principles under which
it works, in which case you are extremely imlikely

to obtain any useful results whatever with this

exceedingly tricky circuit. It is only intended
for and suitable for the reception of signals over a
restricted band of short wavelengths, and we can
assure you that the difficulties to be overcome
under even these conditions are sufficiently-

formidable. The frame should be that normally
suitable for say 300-600 metres, e.g., 12 turns of

about 3" diameter. No loading coil will be neces-

sary. See the articles bv P. W. Harris in the issues

of November 21st and "28th, 1922.

"W.S.B." (Daisy Bank),— (1) Zincite and
copper pyrites in combination is a well known
and quite satisfactory variation of the perikon
type of crystal. The term perikon is generally

applied to the combination zincite-bornite, (2)

The arrangement of your apjiaratus is quite correct,

and we have no fault to find with the set, except
perhaps that you would find it easier to tune on
short wavelengths with coils of a less diaineter.

(3) The aerial circuit will tune to about 2,300 metres
with the condenser in the parallel position, and
probably about 1,000 metres with it in series with
the A,T.I, The closed circviit will in anj- case

tune to at least 3,000 metres.

"C.L." (Huddersfield) asks (1) Certain

questions with regard to the permitted dimensions

of an aerial. (2) The reason why on a certain occasion

he heard European C. W. stations with his set adjusted

in such a way that it could not possibly have been

oscillating. (3) The best all-round valve for H.F.
amplification with a filament battery of not mare
than 4 volts.

(1) Post Office Form No. 43 states that the com-
bined height and lenglli shall not exceed 100 feet.

(2) This was evidentl}- due to yom- set having
picked up some continuous oscillation all the time,

either from a local receiver in a state of oscillation,

or possibly from a harmonic of the spacing wave
of some arc station standing by at the time. (3)

Impossible to say. Most valves by the foremost

makers have some speciallv good points, and we
cannot undertake to discriminate between the

brands.
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"H.W.C.M." (Clapham). (1) With Q
"'

valves the plate voltage shoiikl he about 40 for

•detecting with a poteixtiometer, without extra

volts, 00-200 for most purposes of ainplifieation,

and about 200 in an oscillator. (2) There is verv

little to choose. Personally we liave a slight

preference for the potentiometer method with

the.se valves. (3) For the inductance of lattice

wound coils the following rather formidable looking

formula gi\es fairly good approximations to the

correct result. In actual practice its use will not

be foimd to present any great difficulty :

—

^ '"'" "-
LOOO fe + c + fl

'' ^' "

^^

where o = mean radius of the winding
")

b = axial length of coil

c = thickness of winding
R = outer radius

N = total number of turns

106 + 12<- + 2/1'

y all in cms
I

J

1\ = -

106+10( + l-4if

and F.,= 0-5 log, „ ( 100 -f(' 14if

26

" IMI " (Huddersfield). (1) Almost any
valve in use at the present time will detect eiSciently

with tiO volts on the plate. A French type valve
would, among others, be very suitable. (2) The
circ'uit of Fig. 4, page 739, September 2nd issue,

is of the type specified. This circuit has a switch

for cutting out the note magnifier valves ; this

may of cour.se be omitted if desired. (3) At present

we do not think you will get anything, but you
should get Manchester and probably Newcastle
when the stations in these towns come into opera-

tion. (4) We do not imderstand the results you
describe. It is quite likely that signals from
ships will be less strong than those from the

higher powered long wave stations. The crackling

effect may be due to tram interference, which is

often found to be troublesome on some wavelengths
and not on others.

'

' FUZZ '

' (Glasgow) ashs Jor (hiUi for the

conxlruction of a fwe-mili'c set, saying nothing about

the purpose he wishes to u^e it for, or giving any
other information.

These coKunns are intended for helping readers

with specific difficulties, and lack of sjjace, etc.,

prevents us froin imdertaking the complete design

of complicated sets for individual readers. You
will find a diagiani of a very good type of set in

Fig. 4, page 706, August 26th issue. For details

of the construction of the various parts see recent

articles on the construction of sets, as the construc-

tion of condensers, coils, transformers, etc., is

very much the same whatever set they are to be
used on.

" K.D." (Manchester).—The wiring of the

fom'-valve .set as shown in the is.sues of July and
August to which you refer is correct, and the replies

to which you draw our attention are answers
to meet the reciuirements of correspondents.

The diagram in Fig. 4, page 508, is also correct,

and if you wire your set according to this diagram
vou mav be sure the connections are correct.

"D.G.R." (Egham).— (I) All right, but we
do not think that you will get permission to use

reaction in this waV. (2) See Fig. 3, page 738,

September 2nd issue. (3) Yes; both windings

are intended to be of the same wire. (4) Gauges
are approximately No. 36, 44 and 42 S.W.ri.

" J.W.W." (Essex) asks for a diagram of a

valoe and crystal combination.

See Fig. 4.

Fig. 4.

"H.H.S." (Yorks).—You wiU require several
basket coils to use in conjunction with a timing-

condenser of maximum value 0-0003 mfds. We
suggest you use 8 coils, making coils of 40, 80 and 150
turns for the shorter wavelengths, and then adding
coils in series for the longer wavelengths. The
exact values cannot be given, as the inductance
of basket coils varies greatly with the method of
making, and tightness of winding. A resistance
of 50,000 w. is quite suitable for use in the anode
circuit of a H.F. amplifying valve, but you may
secure a little greater amplification if you use a
70,000 w. resistance. The H.F. voltage should be
increased to allow for the voltage drop in the
resistance. The potential variations which occur
at the anode of the H.F. amplifying valve should
be applied to the grid of the following valve by
joining a condenser between the anode and grid.

A grid leak is connected between the filament and
grid of this valve to provide the grid with a mean
potential which is suitable for the best operation
of the vahe. We suggest you use basket coils

for the reaction coil, and you will probably find

a coil a little smaller than the anode coil is quite
suitable. When receiving longer wavelengths,
inductance should be connected in series with the
reaction coil.

SHARE MARKET REl'ORT

Prices as we go to press on November 10th, are :

Marconi Ordinary .. .. £2 4 9

Preference .. .. 2 3 IJ
,, Inter. Marine 17 3

,, Canadian . . .

.

10 (J

Radio Corporation of .America ;-

Ordinary
Preference

19 9
14
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Critical Tuning Devices.
SOME METHODS FOR OBTAINING FINE ADJUSTMENT.

UNDOUBTEDLY many experimenters,

when tuning to weak telephony, have
sometimes been annoyed to discover,

Fig. 1. An Atnerican device.

upon removing the hand from the tuning

instrument, that signals decreased in strength

or vanished entirely.

Many variable condensers and coil holders

in use are of such a design as to permit of

only coarse adjustment, while others are

provided with separate vernier control. Those

of the latter design are a step in the right

direction, but they become somewhat tiresome

in operation when rapid tuning is desired over

a wide range. Without vernier adjustment

it often happens that signals are entirely missed,

owing to the rapid rate of change that is pro-

duced when operating the tuning instnmient.

With regard to critical condenser adjust-

ment, it is now becoming common practice to

fit a worm or geared drive to the dial, or to a

separate pinion. Fig. i shows a device which

is now on the market, though when critical

adjustment is not required, the worm spindle

has to be svioing out of use. Another arrange-

ment is shown in Fig. 2, where by means of
reduction gear, the small knob below the dial

gives critical adjustment, whilst the large knob
on the dial can be turned when it is desired to

widely change the wavelength of reception.

Another scheme for providing critical con-
denser adjustment is to arrange separate

control for a few of the moving plates. Fig. 3
shows a condenser so designed, where by
withdrawing the knob the main plates of the

condenser are disconnected from the moving
spindle when the approximate adjustment has
been obtained, whilst a few moving plates are

still carried, and can be critically set by turning

the knob.

Fig. 2. ( ohil, I/.-.I r wilh gearing.

To be of real use, the vernier device must
permit of instant change from coarse to vernier
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control, and if possible, the design should
permit ot the change being made without
resort to the operation of a third control. The
fitments shown in Figs. 4 and 5 are assembled in

such a way that the wheel D is only in friction

contact with the spindle of the condenser,
though this friction, whilst insufficient to

prevent the condenser being adjusted when
the wheel is held, has sufficient grip to revolve
the plates when the worm wheel is revolved.

The parts shown have been specially designed
for use with the type of condenser which is

usually fitted in the Mark III. tuners. The
collar E, fits on the square spindle, whilst

the wheel D, resting on this collar, has a

clearance hole. A and C are washers, which
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Fig. 3. A condenser in which provision is made

for moving only a few of the plates.

Fig. i. Friction driven critical control designed

by Mr. A. J. Bull. {Condenser dial removed.)

hold between them the spring washer B.

The screw in the head of the condenser clamps

these parts down on the spindle, slightly com-
pressing the spring washer. This causes

sufficient grip between the wheel D and the

spindle, so that when the worm wheel revolves,

the spindle of the condenser turns also.

For rapidly changing the setting, however,

the friction is not so great as to impede the

turning of the condenser spindle, whilst the

wheel D remains in mesh with the stationary

worm-wheel. Fig. 5 is another view of the

same mechanism. The assembUng of the

parts beneath the dial of the condenser will

of course raise it away from the top of the

instrument, and consequently it is necessary

to fit a screw, the slot in the head of which

serves as an indicator for the caUbrations on

the dial.
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This principle can with equal convenience _ B
be applied for the critical adjustment of tuning

^J|Tf
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Plan

Fig. 5. Details for assejnbiing a friction critical control.

Fig. 7.

Filament rheostat with separate
critical control for three valves.

(
I coils, mounted in the usual form of
swing-about holder. Fig. 6 shows
in detail the method of assembling
the components on the spindles, and
requires no further explanation. The
coils can easily be pushed through a

wide range, whilst when fine adjust-

ment is required, the extension handles

give a useful degree of critical control.

Using this method of vernier adjust-

ment, it is surprising how well

3BA

Fig. U- Critical control for inductances with friction clip for wide movement.
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many stations can be brought in, which
without this device are so difficult to tune to,

that their signals are quite unreadable.

Vernier adjustment has also been apphed
to filament current control—not perhaps so

much in this country, where hard valves are

available, but in America, where valves are

less hard and critical rheostat control is necess-

ary. Fig. 7 shows a novel form of rheostat

intended for controlling the filaments of three

valves. The main adjustment is obtained by
turning the knob in the centre, whilst the ex-

tension handles each operate levers working
on resistances which are connected separately

in the valve filament circuits. This device

is particularly useful when three similar valves

are employed to function in different ways,

such as high frequency amphfier, detector,

and note magnifier.
Fiq. 8. The ebonite stem seen in the clips on

the ri(/ht can be put in mesh with teeth

on the rim of the condenser.

The Wireless Society of London.
PRIZE COMPETITION.

AT the last meeting of the Wireless

Society of London, held on October
25th, the Chairman announced that

it was proposed to offer prizes for the most
efficient Armstrong super-regenerative circuit

produced by a member of the Society or of

an affihated Society, and that conditions with

regard to the competition would be issued

later.

Two prizes are offered as follows :

—

A first prize of £15, and a second prize

of £10. The amount of these prizes is

contributed by three members of the Society

who prefer to remain anonymous.
The conditiortt for the competition are

as follows :

—

(i) In the award of the prizes the ruling

of a sub-committee of the Wireless Society

of London will be final.

(2) The instrument made up must not

employ more than three valves, and the set

must work on a loop aerial which should

accompany the instrument when sent in

for judging. A diagram of connections

and a written report as to what the set

claims to accomplish should accompany
the instrument.

(3) The actual assembly of the apparatus

to be carried out by the competitor.

(4) The competition to be open to

members or associate members of the Wire-

less Society of London or members of an

affiliated Society.

The closing date of the competition

to be January 15th next. All apparatus

to be sent to the Hon. Secretary of the

Wireless Society of London.

(5) Each competitor may demonstrate his

own set if he so desires, or may depute
someone to do this for him, failing which
the Committee will make their own tests

according to the written instructions which
accompany the set submitted.

In the tests to be conducted some constant

source of transmission will be employed.

The winner of the prize will be expeaed
either to lecture, or prepare a lecture on the

instrument, to be read before the Wireless

Society of London, on which occasion the prize-

winning instrument will be demonstrated.

In awarding the prizes the following points

will be taken into considerauon :

—

(A) General design.

(B) Adjustment to maximum efficiency

for four or five different ranges of wave-

length from 200 to 600 metres in minimum
time.

The names of those who desire to enter for

this competition should be sent without delay,

and in any case within a fortnight of the date

of this announcement, to the Hon. Secretary^

32, Quex Road, West Hampstead, N.W.6.



XovEMBKR L'.i, 1022 THE WIRELESS WORLD AND RADIO REVIEW 257

History of The Wireless Society of
London.

" Look into the. seeds of time.

And sal/ irhirh grain ivill grow ami which will not.'—Macbeth.

THE Wireless Society of London now changes
its name to the " Radio Society of Great
Britain," and comes under Royal Patronage.

We have represented to its founders that it is

on occasions like this that one may legitimately
look backward as well as forward, and we have
asked them to revive tlieir memories of the early
days to indulge in retrospect for the benefit of oiu"

readers.

The first meeting was held on JiJy 5th,

1913, at the house of Mr. Rene H. Klein, on his

initiative, in West Hampstead. Mr. Klein was
then a well-known wireless amateur who foresaw
•the difficulties which no doubt would arise through
the lack of co-operation between amateurs, and
more especially as to their position with regard
to the Government regulations.

Mr. A. A. Campbell Swinton, F.R.S.
First President.

Hon. Secretaryship. These three have hold the offices

ever since, save that Mr. Klein became a Vice-
President in 1919, and Mr, McMichaol took his

place as Hon. Secretai"y ; so if it is ever possible

to speak of individuals as Founders of a great
Institution created by the loyal and disinterested

services of many influential men, to them must
the honour be accorded.
The following announcement appeared in the

English Mechanic of July 11th, 1913.

THE LONDON WIRELESS CLUB
At a n,,.c,,n^. of v..rile,, t..|e^.rapl,v .i.n.ilc,UM on .salm-.lay. the 5li, inst . ,,„ a>.soaatio„

;\l \ ^'"'':, '">•'"? f<^r "s object (he brin-ing
opclher of al amateurs inleresteil mi wireles^

tel.'grapliy an.l telephony The need i,f such a
rhil, has been apparent for some time, and
JmlgMi- Ircjn Uio support promised and given
"ill no doubt prove a success. Th.s meeting
luring nf ;in informal nature. i(, was decided to
elect a temporary honorary secretary and
treasurCi. U-aving the proper election of thecomm, tee to the general meel.ug. vvhicli will
be held early m September nest The honorary
secretary will be glad to he.-,r tVcn amateurs
inlen.linv to join the club as soon as possible
.-inil will forward forms of application foi
membersbip His address is, i\Ir H Klein
I on bee (pro tern). 18. Crediton-road. West
ll.impstead, \ \\

A similar notice appeared in the Wireless

World for August 1913, and to these invitations

there was considerable response, for among those

that attended the next meeting or who sent

in their names as would-be members were the

following, who constituted the first Committee :

—

Mr. H. F. Brand, M.A., B.Sc. ; Mr. E. W. Kitchen,

A.M.Inst., C.E. ; Mr. W. J. Fry ; Mr. W. J. Shaw ;

and Mr. V. W. Delves Broughton and Mr., A. G.

Hansard. Enterprising and ambitious for the

success of the Society as these gentlemen were,

it is doubtful whether in these first few months
the great possibilities were quite realised ; even the

title then selected, " The London Wireless Club,"

indicated a domestic rather than a national policy.

It was at the third meeting, held at Mr. Klein's

house on September 13th, 1913, that Mr F. Hope-
Jones, M.I.E.E., first appeared on the scene.

He, in common with every first accession to the

ranks, was impressed with the ability and en-

thusiasm of the group, and advocated a Society

founded on a more ambitious scale than that of the

Wireless Clubs then springing up all over the

country, a Society which would secure the con-

fidence of the authorities at St. Martin's le Grand,
-Among the five other gentlemen who were present

•;Tere Mr. Leslie McMichael and Mr. L. F. Fogarty,
A.M.I.E.E., who became Vice-Chairman and Hon. and capable of wresting from them a charter of

Treasurer respectively, whilst Mr. Klein assumed the freedom for the wireless amateur.
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Fig 12.

—

The Siphon Pkn. on the Right, tracing out in Morse Alphabet, the First Word— Le" — of
Commandant Ferrie's Message

ThtJ signals are photographically reproduced froro the oiiginal tape record, which is slightly enlarged

Fio 13—The Third Word— " Ferrie —of the Message

Photographically reproduced from the original tape record, whirb is slightly reduced in size

Reproduction of a reprint of the first Presidential Address illtistrating General Ferrie's Message.

f' With this object in view lie suggested the ap-
pointment of men of eminence in the science
of wireless telegraphy as Vice-Presidents, from
whom a President should be selected, and advocated
a change of name. These views proving acceptable,
he was asked to become its Chairman and carry
them into efiect. His inventions in " electric

clocks " had brought him in touch with a large

circle of friends in the world of science, and he
was then laimcliing a campaign against the Post
OflHce on his own account to secuie freedom for the
watch and clock maker to take the Paris time
signals. Within a few weeks Vice-Presidencies
were accepted by Dr. Silvanus Phillips Thompson,
F.R.S., Sir John Macpherson Grant, Bart., Mr.
Wm. Duddell, F.R.S. and Mr. Russell Clark, all

now unhappUy deceased during the War, but
gratefully remembered for their prompt support.
The Hon. Stuart P. Bouverie, Dr. W. H. Eceles,

F.R.S. , Dr. Erskine Murray, Col. Hippesley and
Sir Charles Bright followed closely on their heels, as

also did Prof. Fleming, F.R.S., Prof. Osborne
Howe, Prof. Ernest Wilson, Prof. E. W. Marchant
and Mr. S. G. Brown, F.R.S. The late Sir WiUiam
Crookes F.R.S., became an honorary member and
also Sir Oliver Lodge, F.R.S., while more recently

the Society has been further honoured by
Senatore Marconi accepting a similar position.

The Presidency was first offered to Dr. Silvanus

P. Thompson, but he declined in view of the heavy
burden of his other similar responsibilities. It

was however, accepted by Mr. A. A. Campbell
Swinton, F.R.S., and no better choice could have
been made. He held the office for seven years,

during four of which the Society was in a state

of suspended animation owing to the War. When
finally his resignation was accepted in January,
1921, he was presented with an illuminated address

and by special resolution was made a member of

the Committee for life. His handsome offices

n Victoria Street are still most generously placed

at the service of the Society for its Committee
meetings. He created many valuable precedents.

General Ferris, a Vice-President,

not the least important of which was that he was
a working President, attending Committees as
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well as presiding at the montiily general meetings,
and his successors have always done the same.

His first Presidential Address, given in the lecture

hall of the Institution of Electrical Engineers
on January 21st, 1914, will long be remembered,
with its special wireless message of greeting trans-
mitted from the Eiffel Tower by Commandant
Ferrie (already a Vice-President of the Society),
received on a syphon recorder, projected on to the
screen by an epidioscope, and duly interrupted
by Admiralty transmissions from Whitehall ! The
Rt. Hon. Sir Henry Norman, Bart., M.P., also

addressed the large and distinguished company,
and the Society may then be said to have been
fairly launched upon its prosperous career.

ratus, as we know it, had not begun, club-rooms
equipped with a first-class receiving set were con-
sidered essential. After some hesitation, due to
the fear of apparent alliance with a business firm,

a generous oSer from Mr. A. W. Garaage of rooms
at 107, Hatton Garden, was accepted. An " In-
strument Fund " was opened, and £100 quickly
raised. The premises were furnished, equipped
and opened before the close of the year 1913.
Morse classes were held and export advice on all

technical matters was generally available, but the
aerial was of course dismantled on the outbreak
of war, and the instruments officially sealed up.
The Society may be justly proud of its war ser-

vices. Its younger members, ready trained.

(,,.„//, nf I

II,'.,',
rv ,.j ij,r .s .. ;, i^ tal-en October 1919. Back row (left to right). Mr. L. F. Foqarty, A.M.I.E.E.,

Mr. R. H. Klein, L.S.C., Mr. H. L. McMichad. Mr. M.ChiU, Mr. E. W. Kitchen, A.M.I.C.E. Front row.

Dr. J. Erslcine-Murray, M.I.E.E.. Mr. A. A. Campbell Swinton, F.R.S., Admiral Sir Henry B. Jackson,

G.C.B., K.C. V.O., F.R.S.. Mr. F. Hope-Jones. M.I.E.E.

In the meantime, the best type of wireless amateur flocked to the wireless units of the Navy, Army
had been attracted. Among the earliest members
were Dr. F. C. Knight, G. G. Blake, H. H. Harrison,
Tingey pc're et fils, Philip Coursey, Maurice
Child, W. H. Shortt, Leslie Miller. Basil Binyon,
G. P. Mair, A. W. Sharman, A. E. Dean, Rickard
Taylor, H. W. Scott, and H. R. Rivers-Moore, many
of whom have since served on the Committee or in

Offices, and have contributed to the Proceedings.
In those days when instruments were not so

easily made and the manufacture of wireless appa-

and Air Forces, which they served with distinction

those who stayed at home set a good example
by shutting down their own installations and offer-

ing their services in the detection of illicit in-

stallations. Assistance in the latter direction

was not required, but practical help was given

to several innocent victims of spy mania !

When it was desired to resume activities after

the war, the authorities seemed reluctant to allow

us to use our ears again, and it was not until July,
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1919, that the Committee came together to formu-
late their plans for re-opening. They found that
the valve had arrived, and the stay-at-homes
envied the service men their knowledge of it.

One of the first matters taken in hand was the
Affiliation of the Provincial and Suburban Societies.

The direct advantages of affiliation from the point
of view of the individual Provincial Society were
not self-evident, and it was recognised that the
success of the scheme depended upon public spirit

and their recognition of the fact that union is

strength. Fortunately this was not lacking. The
immediate response was sufficient to justify calling
the first Conference in February, 1920, when fifteen

Societies were represented. Next year there were
fifty affiliated, at the last Conference—the third

—

there were 78, and at the time of going to press
there are upward of 120.

It has been and still is the one Parliament of

the Wireless Amateur in this country, and it has

Senatore G. Marconi, O.C. V.O., LL.D., D.Sc,
M.I.E.E., Honorary Member.

enabled the President to speak to the authorities
in no uncertain voice in the demand for freedom,
subject, of course, to reasonable control. They
on their part have welcomed the representative
voice, for it must be remembered, though the public
do not see it, that the constant desire of the civil

servant engaged in executive duties is to give all

the freedom that can safely be granted, and in

administrating such an indefinite law as the Tele-
graph Acts, to find out what is wanted and what
can be given without detriment to important
interests and services. Hence, a representative
of the Postmaster General has always attended
the Conferences, happily in the person of Captain

Dr. J. A. Fleming, F.E.S., a Vice-President.

F. A. Loring, R.N., one of the Vice-President,s

of the Society. It was assumed by some that the

Conference would degenerate into indignation

Sir Oliver Lodge, F.R.S., an Honorary Member.
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meetings, but such fears have always evaporated
in an atmosphere of sweet reasonableness.

H.R.H. The Prime of W'alt.s, l-ulrun uj !hr -'y-

The results have been achieved instead by
peaceful penetration or by the iron hand in the
velvet glove. Take for instance the origin of

broiidcusting. The lay press and public ought to be
told that broadcasting iias been in operation for

tlu'ee years in the form of transmissions by some
dozens of amateurs, members of the Society,

in all parts of the country. In the London district

there have been few evenings in the week since

1920 without entertainment of some kind, so much
so that tlie Society had to onll together the holders

of transmitting licences in the London Di.striet

in July, 1921 in order to regulate their programmes
to avoid interference. But all this was on low
power, and in so far as it was broadcasting it was
technically against the law. In March, 1921, the
second Conference, heUl under the Presidency of

Dr. J. Erskine Murray, asked that permission
sliould be granted to the Marconi Company (who

Admiral oj the Fleet Sir Henry B. Jackson, O.C.B.,
K.C.V.O., F.R.S., President.

Major J. Erskine Murray, D.Sc.,PastPresident,1921,

were ready and %villing to do it) to transmit a weekly
concert. A certain mental backwardness or lack

of vision which we are accustomed to in Bureau-
cracies took six months to make up its mind about
this request, and then refused the music. They were
invited to face music of another kind, and did so

with a good grace when the Secretary presented

at St. Martin's le Grand on December 29th, 1921,

the Broadcasting Petition signed by the Presidents

of 63 Societies representing most of the amateurs
in the country, and the Postmaster-General's

representatives were told by the Chairman that
" the Society's only constitutional means of access

to Authority was through the Postmaster General,

and it was their intention to urge their plea with all



262 THE WIRELESS WORLD AND RADIO REVIEW November 25, 1922

the force of which they were capable consistent
with the constitutional methods."

Mr. F. Hope-Jones, M.I.E.E.,
Chairman 1913 to date.

Within a fortnight permission was granted for

Writtle to begin its Tuesday evening concerts,
and three months later Mr. Kellaway made his

broadcast announcement in the House of Commons.

Mr. L. F. Fogarty, Honorary Treasurer.

Yes, there i.s no doubt that the authorities have
been " gingered up." There is equally no doubt
that they like it. It is all n matter of how it is

done. A reasonable demand, properly formulated
and backed by a thoroughly representative body,
strengthens the hands of the administrators against
conservative influences

; perhaps in this case the
overcautious representations of the defensive
services of the Realm.
The interviews at St. Martin's le Grand have

always been of a most cordial nature, and the Com-
mittee have invariably been made to feel that the
Society was valued by the Department as a means
of control and as a charmel for the expression
of collective views. The Committee has felt

it to be a great privilege to assist the Department
in determining who were fit and proper persons
to be granted licences. Membership of the Wireless
Society of London or of an Affiliated Society has
been accepted as prima facie evidence of fitness

for a receiving licence, whilst the more difficult

Mr. R. H. Klein, Vice President, and
Founder of the Society.

matter of transmitting licences has been dealt
with by an Advisory Committee on technical
qualifications consisting of Mr. Campbell Swinton,
Dr. Eccles, Professor Howe and Professor Ernest
Wilson.
But perhaps the greatest service that the Society

has yet been able to render to the Government
is in connection with the revision of the terms
of transmitting licences. This question originated
at the last Conference when wavelengths, working
hours, and free comm<jnication were discussed,
and Captain Loring stated that recommendations-
would be welcomed, indicating that they should
be accompanied by an assurance that they repre-

sented also the views of the Provincial Societies.

A Control Committee, consisting of Mr. Maurice^
OhUd, Mr. Klein, Mr. G. P. Mair, Mr. Frank Phillips,

and the Secretary, happened to be sitting at the-
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time, and it fell to thera to draft the recominenda-
tions. After consideration by the Main Committee
they were submitted to

the Committee of each
one of theaffihated Societies

and unanimously approved.
These recommendations

may be cited as a typical

example of the value of

collective bargaining. They
took a complete gi'ip of

the position of the amateur
throughout the coimtry,
and basing their considera-
tions on a broad view of

the present condition and
future congestion of the
ether, the authors unfolded
the anoraolies and incon-
venience of the existing

licences whilst making
practical suggestions which
were shown to be to the
benefit of the authorities

as well as the individual.*.

So complete and forceful

wa.s this document that
its recommendat ions were
accepted en bloc, and it was
the subject of unofficial,

but none the less sincere

commendation from indi-

vidual members of the
Wireless Board. Xothinc
short of a Conference of the
Affiliated Societies could
have given a mandate for

such drastic recommenda-
tions and none but those accustomed to deal with
such matters from a National point of view could
have formulated them.

It only remains to add that the Wireless Society

of London has been welcomed in a very friendly

way by the old estab-

lished Societies and Insti-

tutions. The Institute

of Civil Engineers and
the Royal Society of Arts

have granted the use

of their lecture halls on
many occasions, while

the "institute of Electrical

Engineei's has never lost

an opportunity of showing
its goodwill. When the

Wireless section of that

Institution was bein'g
established, its first Presi-

dent, Dr. W. EccleB,

F.R.S., attended the Com-
mittee Meetings of the

Wireless Society of Lon-
don in order to ensure

that there should be

no overlapping nor ap-

pearance of rivalry. The
montlily meetings have
always been held in their

lecture hall since the

building was recovered

after the occupation of the

Government.
A history can never

be up to date, so no
attempt will be made
to deal with the
current events under
the Presidency of the

Admiral of the Fleet Sir

Henrv Jackson, G.C.B., F.R.S. His distinguished

services to the Society would require another

chapter.

Mr. L. McMicliael, Honorary Secretary.

Tuned Anode Coils.

Now that the use of the tmied anode system
of high frequency amplification is gaining
favour, the following two devices are of

special interest.

Fig. 1 shows a spool designed by Mr. V. R.
Mills, turned in ebonite, wth grooves for carrj-ing

the inductive winding. Threaded boles are made
MIOTECTIVE

A

wavelengths. The number of tm-ns in use need

onlv be approximate, of course, as the inductance

is bridged with a variable condenser having a

maximum value of about O'OOOl mfds.

Fig. 1.

in the ends to carry 3 B--\ screws, and lock nuts
hold them secure. The ends of the windings are
soldered to the screws, and a little spare solder

is allowed to flow round the nuts. Spring connectors
may be made from bronze spring or hard brass.

Very little experimental work is required to
find a suitable number of turns for the various

Fig. 2 shows a simple arrangement for substi-

tuting tuned anode in the place of int«rvalve

transformers. Two tappings are taken out on the

winding as it is put on, and the fitting of a three-

way switch on the receiving instniment panel

pro\-ides a timed anode coil having a wide range.
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Electrons, Electric Waves, and Wireless
Telephony—VIII.

By Dr. J. A. Fleming, F.R.S.

The articles appearing under the above title are a reproduction, with some additions, of the

Christmas Lectures on Electric Waves and Wireless Telephony given by Dr. J. A. Fleming, F.R.S.,

at the Royal Institution, London, in December and January, 1921-1922. The Wireless Press, Ltd.,

has been able to secure the serial rights of publication, and any subsequent re-publication. The
articles are therefore copyright, and rights of publication and reproduction are strictly reserved.

4.

—

The Periodic Law of Atomic Properties.

It was long ago pointed out by the English

chemist Newlands, and the Russian chemist

Mendelejeff, ard by Lothar Meyer, that if

the names of the elements are written dowi'.

in the order of their atomic weights, the same
kind of properties repeat themselves at

regular intervals in the series.

It is now usual to arrange the elements in

a table called the Periodic Series, wliich brings

out these points clearly.

If we rule up a sheet of paper into nine

columns and twelve rows, we can write in each

of these spaces, or in nearly all of them, the

names of the elements in order of their atomic

weights, proceeding from left to right in each

row and downwards in each column.* We
then find that when arranged as shown in

the table on p. 265, all the elements of similar

character fall into the same column or group.

The atomic weight of hydrogen is 1-008,

when that of oxygen is taken as equal to 16.

The columns are numbered to 8. In

coliunn we find all the elements like helium,

argon, neon, etc., which are non-valent and

do not form any chemical compounds. In

column 1 we have the mono-valent highly

electro-positive alkaline metals like lithium,

sodium, potassium, etc. In column 7

the haloid elements, like fluorine, chlorine,

bromine, iodine, and in column 8 certain

groups of three metals.

At the end of the series we come to the

radio-active elements, radium, thorium and

uranium, this last being the heaviest atom,

with an atomic weight of 238-2.

• The Table on next page has been taken from an
article by Dr. Saul Dushman on " The Structure of

the Atom" published in The General Electric Revieir.

We can also attach to each element a number
called its Atomic Number, given in italics in

brackets in the table, which represents its

numerical order of the elements in the series.

The atomic number of hydrogen is 1 and that

of uranium 92

.

It is seen that at the beginning of the series

the atomic weight is about double the atomic

number, or at least differs only by zero or a

small number. At the end of the series there

is, however, a great difference between the

atomic weight and double the atomic number.
Mr. Stephen Miall, in his little book on

" The Structure of the Atom " (Benn Bros.,

London), has pointed out that the atomic

weight w is related to the atomic number n

in the manner expressed by the formula

jy = 2« + b, where b may be called the

dead weight or ballast.

Van der Broek made the suggestion adopted

now very generally, that the atomic niunber

represents the resultant niunber of positive

electrons in the nucleus, or what is the same
tiling, the number of planetary electrons

circulating round it in a neutral atom.

Thus the nucleus of the helium atom
consists of four positive electrons botmd
together by two negative electrons. The
resulting positive charge is then 2 units.

The atomic number of heliiun is two, and its

atomic weight is 3-99 or nearly 4. It has

two negative electrons which circulate round

the nucleus. In this case the " ballast

"

weight is zero. In the case of luranium,

however, the atomic number is 92, the atomic

weight is 238-2. Hence the " ballast " is 54-2.

One important thing discovered is that the

chemical properties of the atom are more

closely related to the atomic number than to

the atomic weight. In short, it is possible to
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MENDELEJEFF'S PERIODIC SYSTEM OF THE ELEMENTS 1

Containing Atomic Weights, Atomic Numbers and Isotopic Radioactive Elements

Group GroDp 1 Group 2 Group 3 Group 4 Group 5 ' Group 6 Group 7 Group 8

- - E^O EO E^O^ EO„ E.,0, EC, E,0- EO,
- - eh; eh , eh: eh

Hl.008
He W Be- B C N O F
3.99 Li 9.1 ILOO 12.00 14.01 16.00 19.0
(-)

6.94 l<) (») (") (''
('•') (.'')

m
Ne,, Na Mg Al Si P S CI

Ap

23.00 24.32 27.1 28 3 3L04 32.07 35.46m (J?) (i'l'l (U) llr,) liq ,17)

K Ca So Ti V Cr Mr. Fe Co Ni
39.88 3910 40.07 44.1 48.1 SLO 52.0 54.93 55.84 58.97 68.68
(!») (W) (I'd) I.'') (-'!) tm (m (w) («.) (i'.') (»s)

Cu Zn Ga Ge As Se Br
63.57 65.37 69.9 72.5 74.96 79.2 79.92

(.-;-) 1 «/i [31) (vv) (Ml (m (M) 1

Kr Rb Sr Yt Zt Cbt Mo - Ru Rh Pd
82.92 85.45 87.63 89.0 90.6 93.5 96 10L7 102.9 106.7
(*,) (:<7) m

Cd

(») (40) (il) (i^) (J3) (M) (*5) («)

Ag In ' Sn Sb Te I

107.88 112 40 114.8 119.0 120.2 127.5 126.92
\47) {/^l Uf.) (.iO) i-il)

,
(H) (5,3)

Xe Cs Ba La Ce
130.2 132.81 137.37 139.0 140.25
lit) 5.-.) (Jfi) (5?) l.-.v)

Pr Nd . . Sa Eu
140.6 144.3 150.4 152.0

m) («'0 (r.l) {fV) [63)

Gd Tb Ho Ds Er
157.3 159.2 163.5 162.5 167.4
(Gi) (W) (fit) ('..-) (-)«)

Tm, Tm,i YbJ Lu Ta W - Os If Ft
168.5 172.0 174.0 181.5 184.0 1 190.9 193.1 195.2

(«9) (70) (11) (?.•) («) (7*)
1
(«)

; (76) (7?) (fS)

Au: Kg y r, , Po f Bi
197.2 200.6 I 204.0 ( 207.15 208.0

{79) (80) Ra D
210.2

Ra E
210.2

f
Ra F
210.2

AcC,
211.2

(SI) Ac D Ac B ivJ Ac C Ac A
207.2 ,.,„/ 211.2 211.2 215.2

Th D ''-'\

208.2

Th B
212.2 '

ThC,
,

212.2 2122" (Si)

ThD, Th A
208.2" 216.2

1 V RaC, Ra B Ra C Ra C,
210.2' 214.2 ^ 214.2 214.2

RaD., Ra A

AcEm)

^ 210.2" I 218.2

AcX
219.2 223.2

1^- m Th X
(W) 224.2 iSS\

RaEm Ra ^ ' Ac
I

RdAc)
222.2 226.2 227.2 '. (om 227.2

MesTh,
;

' 'RdThMes Th,
228.2 228.2 228.2

lo
230.2

(SO)

Th
232.2

Ux, Ux, U„
,

234.^ j 234.2 234.2 y
I

2382 /

t Cb = Nb
J Neoytterbiu

Atomic Weights listed in Bold figures.

Atomic Numbers listed ia Italics in parenthesea.
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have atoms of identical chemical properties

but different atomic weights. These atoms

have been named by Professor Soddy isotopes.

Thus there appear to be several different

kinds of atoms of the metal lead of slightly

different atomic weights, but all having the

atomic number 82 and all the same chemical

properties.

It was long ago suggested by Prout that all

atoms were built up of multiples of a certain

primordial element, and hence that atomic

weights should all be integer multiples of some
unit. As, however, analytical chemistry pro-

gressed it was found that this was not the

case. Enormous skill and knowledge have

been brought to bear of late years upon the

determination of the atomic weights and it

has been found that Prout's hypothesis is not

supported by facts.

Take, for instance, the atomic weight of

chlorine, which is 35-46, when that of oxygen

is 16. The weight of the atom chiefly resides

as we have seen in the positive electron, and

there must be an integer number of these

positive electrons in the nucleus. The sug-

gestion has therefore been made that there

are two kinds of chlorine atom or two isotopes,

one with atomic weight of 35, and the other

with an atomic weight of 37. They both

have the same chemical properties and ordinary

chlorine gas is a mixture of these two

kinds of chlorine atoms in such proportions

that the average atomic weight is 35-46.

The explanation of this may lie in the fact

that small variations in the ballast weight of

the atom may take place without variation in

the atomic properties. Thus the atomic

number of chlorine is 17. One kind of

chlorine atom has an atomic weight of

35 = 2x 17 + 1 and the other isotope is

37 = 2 X 17 + 3, and 1,300 atoms of ordinary

chlorine gas comprise about 1,000 atoms

weighing 35 and 300 weighing 37 units,

equivalent to 1,300 in all, weighing 35-46

on an average.

It is a singular fact that taking the oxygen atom

to weigh 16, the following atoms have nearly

exact interger atomic weights, helium = 4,

carbon = 12, nitrogen = 14, fluorine = 19,

sodium = 23, phosphorus = 3 1, sulphur = 32,

arsenic = 75, iodine=127, and coesium = 133.

On the other hand, Dr. Aston, of Cambridge,

working with improved methods originated by

Sir Joseph Thomson, has determined with

great exactness that the following elements

comprise two isotopes : hthium of atomic

weight 6 and 7, boron 10 and 11, neon 20
and 22, chlorine 35 and 37, argon 36 and 40,
potassium 39 and 41, bromine 79 and 81.

Whilst krypton, tin, xenon, mercury, mag-
nesium and lead, have many more than two
isotopes.

It appears quite clear therefore that the

atomic nimiber which gives us the total

number of negative electrons circulating round
the nucleus in the neutral atom is the deter-

mining factor in the chemical behaviour of
the atom. It is now considered that these

planetary electrons are arranged in rings or

shells, one outside the other.

Thus in the carbon atom of atomic number
6, there are six resultant positive units of

charge in the nucleus and two shells or rings

of planetary negative electrons, the inner

containing two and the outer layer four

negative electrons, making six electrons in all.

In the oxygen atom there are eight electrons

in all, viz., 4, 2, and 2 in three shells, and in

the sulphur atom there are 16 in all, arranged
in four shells of 8, 4, 2 and 2, reckoning

from within outwards.

The electrons in these shells or zones are

in rapid rotation round the nucleus, but the

different groups do not necessarily all revolve

in the same direction nor in the same plane.

The outer shell or layer of negative electrons

in the atom is that which chiefly determines

the type of chemical compound formed with

other atoms and these are termed the valency

electrons. Some of these valency electrons

are easily detached in the case of the metallic

atoms. In a mass of metal, say, copper,

there are, therefore, free electrons which are

jumping about from atom to atom and moving
in the inter-atomic spaces with a velocity of

approximately 50 miles per second.

5.—EiECTRic Conductivity and Electric
Currents.

These free electrons bestow upon the metal

its electric conductivity because when an

electromotive force, due say to a Voltaic cell,

is applied to the metal, these free negative

electrons are caused to drift or move as a

whole towards the positive end ofthe conductor.

The electrons have superimposed upor
their irregular motion a drift in one direction,

just as a swarm of gnats, in which each insect

is flying hither and thither in an irregular

manner, might be blown as a whole down a

street by a gentle wind. This drift of electrons

constitutes what we call an electric current.
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Hence our usual convention as to the direction

of the electric current in a conductor is wrong.
We commonly say that the direction of the

current in a wire is the direction of mo\ement
of positive electricity in the wire. But, in

fact, there is no movement of positive

electricity, only a drift of negative electrons in

one direction in the wire. Hence all our
usual mnemonic rules involving the direction

of the current and that of the embracing
magnetic field require to be restated and
reversed.

A negative electron revolving in an orbit is

therefore equivalent to an electric current and
produces a magnetic field. Hence atoms in

which the negative electrons revolve in the

same direction ard nearly in the same plane,

will exhibit magnetic polarity, and this may
account for the magnetic properties of the

oxygen and iron and nickel atoms.

6.—R.'^Dio Activity.

A brief reference must then be made to the

special qualities of the so-called radio-active

elements, of which the most remarkable is

the element radium.

It is found that certain of the atoms of high

atomic number break up spontaneously and
gradually are transformed into atoms of lower

atomic number and weight. In the case of

an atom like uranium, of atomic weight 238-2,

the nucleus is a very bulky thing relatively to

that of the hydrogen atom, which, according

to a prevalent view, consists simply of a single

positive electron, with a single negative

electron revoh-ing round it. The uranium
atom, on the other hand, has 92 planetary

electrons, and 92 effective and probably

about 240 actual positive electrons packed
into its nucleus, and perhaps about 148 negative

elearons as well.

As the planetary elearons revolve round
the nucleus they may set up strains in it or

tidal actions, which may increase to such a

point that the nucleus breaks up. When this

is the case, we have thrown off from it either

one or more negative electrons called /3-

particles or else one or more helium nuclei

called a-particles. The helium nucleus con-

sists of a group of four positive elearons and
two negative elearons, having thus two effeaive

positive charges. These six elearons must
be bound together very tightly because the

helium nucleus appears to be a remarkably
permanent and indestruaible article.

When the nucleus is ruptured or broken
up these a and /3-particles are shot off with

immense velocity approximately to that of
light waves, viz., 3()(i,0U0 kilometres per second.
In addition to this the impact of a /3-particlc

against other molecules gives rise to the pro-
duction of certain very short electromagnetic
waves called y-rays, which are like the X-rays
in properties.

The atoms of which the nuclei can break
up in this way are called radio-active elements.
Prominent amongst them are radium itself,

thorium ar d uranium, all of which are atoms
of large atomic weight and relatively bulky
or hea\'y nuclei.

We all know that when a hea\-y flywheel is

in rapid rotation it contains a store of energy
measured by half the product of its so-called

moment of inertia and the square of its angular
velocity.

If the flywheel bursts, the fragments are

flung away far and wide, generally with
disastrous results. Ir the same manner when
the nucleus of a radio-active atom breaks up
its a and /3-particles are hurled away with
such enormous velocity that they break up or
ionise other atoms in their neighbourhood.
The nucleus may therefore be in extremely
rapid rotation.

The break up of a radio-active nucleus,

however, is not exactly like the bursting of a
flywheel. It proceeds by many stages and
the various intermediate atoms which are

successfully formed have " lives " of very
different duration, varying from a few minutes
to many thousands of years.

Thus for instance, beginning with the atom
of uranium, with atomic weight 2.38 --5, its

average life is ."),<•(»() million years. It throws
off an a-particle, thus reducing its atom
weight by four units, to 23 4 -.5, and is then
transformed into a substance called uranium
X]. This, however, only lasts a few days
(about 25) and is then transformed into

uranium Xo. The latter gives off a /3-particle,

\vhich does not sensibly alter the atomic
weight, and is thus transformed into a far

more permanent atom called uranium II,

which has a life of about two million years.

This, by the loss of two successive a-particles

thus becomes ionium and finally radium, with
an atomic weight of 226-.5. This in turn

gives off a gaseous " emanation," which has

an atomic weight of 222-.i, and is often called

niton. Finally, by further losses of a and
y8-particles, this last substance is transformed

into metallic lead, with an atomic weight of
206-5.
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There is another chain or series of atomic
transformations starting from uranium II

which, in the end, also yields lead, but with

an atomic weight of 210. Finally, from the

thorium atom, there are a series of descendants

ending also in lead, with an atomic weight of

208. Hence the lead atom exists in several

isotopic forms, ard there are atoms, all of

which, chemically speaking, are lead, bui have

different atomic weights. Accordingly, some
part at least of the atomic weight of lead,

viz., that over and above twice its atomic

number, which is 82, has i o influence on the

chemical properties, for aJl these varieties of

lead atom have the same atomic number.
Thus, in a certain sense, the dreams of the

old alchemists have been realised. Although

we have not been able to transform lead into

gold, as they hoped, we now know that the

element uranium is slowly and spontaneously

changed into radium and finally into lead.

It appears therefore as if the nuclei of all

atoms are built up in part of the extremely

permanent helium nuclei, held together in some
way by negative electrons, into a very compact
mass. Possibly also free positive electrons or

hydrogen nuclei may be present as well.

From certain experiments made by bom-
barding nitrogen and oxygen gas with a-

oarticles. Sir Ernest Rutherford has shown
that nuclei or atoms of an atomic weight of

three carrying two, or it may be one, positive

electric charges, are liberated. It seems as

if these nuclei were composed of three positive

electrons, held together by one negative

electron or perhaps two.

It has been long known that the atomic

weights of many elements which are integers

can be represented by the get eral formula

w= An or w = An + 3, where n is some
integer. This seems to support the view that

the atomic nuclei in these cases are built up
of helium nuclei of mass four ai d of the

unnamed nuclei of mass three, the atomic num-
ber being then given by a — 'In or -n -|- 1

.

Harkins has suggested that all atomic nuclei

are built up of hydrogen nuclei, helium nuclei,

and the above unnamed nucleus of mass three,

but having one positive charge ard not two.

When the helium nuclei or a-particles are

expelled from the disrupted nucleus of a

radio-active atom, they are flung off with

velocities which may be of the order of 2(t,000

kilometres per second, or, say, 1 2.(100 miles

per second, a velocity which would take them
roimd the earth in two seconds. Since the

mass of a helium nucleus or a-particle is

about four times that of a hydrogen atom, or,

say, nearly 6 •
10—-* of a gram, the energy.of

the a-particle is about

\
y^,4xl0i«=12xl0-'

ergs, or, say, 12 microergs.

On the other hand, the ^-particles are

throwTj off from radio-active atoms with a

velocity of about 0-9 of that of light, or, say,

270,000 kilometres per second. Since, how-
ever, the mass of an elearon is only 9 x 10~"-*

gram, we have the kinetic energy of a j3-

particle given by

or nearly one-third of a microerg. Therefore

the single u-particle has 30 to 40 times the

kinetic energy of the single /3-particle.

In consequence of their very small size and
of the very porous cr open structure of atoms
generally, the chances of a j3-particle being

stopped when fired through a volume of air,

is much smaller than that of the larger

a-particles. The )3-particles scarcely lose

hadf their velocity in passing through a thickness

of air of one metre, whereas the a-particles

are stopped completely by a few- centimetres.

Owing to the verj- open or skeleton structure

of atoms, which has already been mentioned,

it is possible for the a-particles to pass through

thin sheets of metal, but the /3-particles can

pass through plates of se\eral millimetres, or

even inches, in thickness.

In the passage of the particle it will come
into close proximir>' with ether atoms of the

metal plate and be deflected from its path.

Thus an a-particle mav come close to some
other atomic nucleus and will then whirl

roimd it and be flung off in a hyperbolic path

just as a comet is affected when passing round
the sun. Similarly a ^-particle will be

deflected by atomic electrons.

When an a-particle strikes a screen covered

with fluorescent material, such as zinc blende,

its impact gives rise to a tiny flash of hght

which can be observed through a lens or

microscope. This faa was utilised by Sir

William Crookes in the construction of an

instrument he called a spinthariscope, in which

a minute fragment of a radium salt on the

head of a pin was held near a small fluorescent

screen and the little flashes due to the bom-
bardment of this target by the a-particles

was observed through a lens.



NovFMRKi! 2.>. io-.'2 THI-: WfRKLf'ss WOULD AXu i;\i)i() i;i:\ii:w >ll!t

Sir Ernest Rutherford and many other

investigators have made use of this method
in a highly ingenious manner to determine

a maximum Hmit to the size of the nucleus

of atoms by calculations made from observa-

tions of the deflection of an 't-particle by

a thin plate of metal.

By bombarding molecules of hydrogen gas

in this manner with --particles, it has been

found that the centres of the hydrogen and
helium nuclei must approach within a distance

of r? 1
(;-'' centimetre. Hence the sum of

the radii of these nuclei must be if anything

less than the above number.
We can conclude, therefore, that the

diameter of a single positive electron such as

forms probably the nucleus of a hydrogen

atom, is less than <i'S - lO-i^ centimetre.

Now this is less than the diameter of a negative

electron. Moreover, since we know the mass
of the hydrogen nucleus, which is 1 <'() : Id--'

gram, we sec that the density of the

hydrogen nucleus or positive electron must
be of the order of 7 Id'-', an enormous
number when compared with the mean
density ofatoms themselves, or masses of matter.

Hence we arrive at the conclusion that

atoms are very open or porous structures, but

the particles, viz., the positive and negative

electrons of which they are made, have a

stupendous density.

From experiments made by the deflection

of "-particles in passing through sheets of

various metals. Sir Ernest Rutherford has

concluded that the diameters of the nuclei

of atoms are of the order of 1 (
i-'- centimetre, or

one billionth part of a centimetre.

{To be continued.)

Of Interest to Inventors—" Licences of Right " Patents.

Bv a Barrister-at-Law.

IT
has always been a matter of difficulty

for what may be termed the non-pro-

fessional inventor, once he has succeeded

in passing his specification safely through the

Patent Office, to find a suitable channel through

which he can either dispose of his patent rights

or in some way or other get his invention

manufactured and marketed.

In practice there are many reasons which
may operate to prevent the proper exploitation,

even of a really meritorious invention. The
fact that it will supply a long-felt want, or

that it will enable a given article to be produced

more efficiently or economically, is by no means
a sure passport to commercial success.

For example, a manufacturer who, say, has

recently laid down expensive plant to produce

an article of a given design is approached by

an inventor with plans for the production of

a better anicle at a less cost. If the patentee

is a poor man, or one who does not know the

ropes, he may sell his patent rights for some
quite inadequate sum. The purchaser

promptly " pigeonholes " the patent. He
will not make the improved article himself, for

it involves the scrapping and replacement of

his new machines, and he is now in a position

to prevent anyone else from making it under

the penalty of infringement.

This is a great injustice to the inventor,

who naturally wants to see his idea upon the

market where it will earn him royalties. He has

probably stipulated for some return on each

article made or sold, but unless he has been

very wary he will find himself without

any remedy should the purchaser actually

decline to manufacture.

There are many instances of such " block-

ing " methods in which patents are main-

tained by one firm simply and solely to prevent

some other firm from putting the article upon
the market. The holder of such a patent adopts

a dog-in-the-manger policy. He will not make
himself, because it pays him better not to do

so, and he abuses the monopoly grant he holds

by forbidding others to manufacture.

The consuming public in general are,

perhaps, the greatest sufferers in such circum-

stances. They have the right to expect that

the system of protecting invention by Letters

Patent shall result in a meritorious invention

being at once utilised and marketed. The
inventor is an asset to the community only

so far as he succeeds in producing something

that fulfils a want, either in the form of a new
or improved commodity, or by the more
economical production of an article already

in use.

This form of abuse therefore strikes at the

very roots of the Patent System. The State does

not give a monopoly grant in order that it shall

be bottled up to suit certain vested interests.

The Patents Act of 19 19 is very clear on this
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point. It says very distinctly and specifically,

" Patents for new inventions are granted not

only to encourage invention but to secure that

new inventions shall so far as possible be worked

on a commercial scale in the United Kingdom
without delay."

In an attempt to prevent such abuses the

Patents Act in question has created what is in

effect a new kind of Letters Patent, which

possesses certain advantages over the ordinary

grant. It is intended more particularly to

serve those non-professional inventors who
neither possess the necessary capital to market

their own ideas nor have direct access to

interested manufacturers.

The new form of patent is distinguished from
the ordinary grant by being labelled or endorsed
" Licences of Right." The procedure, so far

as obtaining the grant is concerned, is presisely

the same as before, and the initial stamp fees

are identical, i.e., £5 up to and including the

sealing fee. When the grant has been sealed,

it may be endorsed " Licences of Right " on
the payment of a single further fee of £\.

This endorsement is a formal notification

to all concerned that the invention so protected

may be manufactured under licence, which

can be obtained from the patentee as a matter

of righ . The terms of the licence involve,

of course, the payment of a reasonable royalty

to the inventor. In the case of dispute

between the patentee and a would-be hcensee,

the points at issue are referred to the arbitra-

tion of the Comptroller of the Patent Office,

who is directed by the Act to decide them in

accordance with the guiding principles that the

inventor is to secure the maximum reward

consistent with the largest possible manufacture
within the United Kingdom.
There may, of course, be more than one

licensee, but since there is always the Comp-
troller of the Patent Office as referee, the grant

of subsequent licences must be made on such
terms as are equitable and fair to the interests

of existing licensees, and at the same time must
not endanger an adequate return in the shape

of royalties to the inventor.

When a thoroughly sound invention is thus,

as it were, advertised in the open market, it

is fairly certain to attract the scrutiny of

interested manufacturers. Each knows that

he may get a licence to work, simply by agreeing

to pay a reasonable royalty, and will hesitate to

lose an opportunitj' that may be seized by a

competing firm. Naturally the first-comer

will get the better terms.

Obviously it is impossible for anyone to
" bottle up " such a patent so as to prevent

it from getting on the market.

Once a patent has been labelled " Licences

of Right " it is only liable to pay half the normal
renewal fees, which means a saving of more
than £60 spread over the full term of 16 years.

This represents a considerable sum to the

inventor of small means.
Finally it is by no means an uncommon

thing for a " poor " inventor to find his

patent rights filched from him simply because
he has not the necessary means to fight an
action for infringement in the High Courts.

In the case, however, of a Licence of Right

Patent, the interests of the licensees are

involved just as much as those of the patentee,

and all parties will join forces in resisting any
such attempts upon their common property.

The Transatlantic Tests.
INVITATION TO CONTRIBUTE TO THE PRIZE FUND.

ON the last occasion of the Transatlantic

Tests, when British amateurs were

successful in the reception of American
amateur transmissions, prizes were offered by

a number of manufacturers of wireless appa-

ratus in this country. The names of those

firms contributing to these awards were

published in various issues of this journal,

and the conditions under which the prizes

were offered were stipulated by the firms

indiv dually.

Now that further tests are shortly to be

conducted, manufacturers are again invited to

contribute, should they desire to do so, to the

prize fijnd which is being started.

Manufacturers are specially asked to interest

themselves in these tests, whether in the matter

of offering prizes or by giving their support

in other directions.

At the present time most interests are

naturally concentrated on the question of the

development of the industry springing up as

a direct result of broadcasting. The work of

the scientific amateur should not suffer eclipse

on tiiis account, but rather a keener public

interest should be felt in any such enterprise

as that contemplated in the forthcoming

transatlantic tests.
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Experimental Station Design
{Continued from fagc 130, October 28, 1922.)

XVI.—A SINGLE VALVE BROADCAST RECEIVER.

THE regulations of the Post Office permit

of the use of reaction for broadcast

reception, providing that the plate

circuit inductance is only loosely coupled to

the aerial circuit, so that the oscillations which

are set up are of so small an amplitude that

interference is considered to be negligible.

In order that the inexperienced user, who is

unacquainted with the interference effects

produced by tight reaction coupling, may not

operate his receiving apparatus in a way thai

depends entirely upon the constants of the

aerial to which the instrument is connected.

Of course, the tuning range of the instrument

is limited, and the reaction coupling that is

provided must be suitable for the band of
wavelengths on which reception is desired.

It is found in practice however, that the

extent of reaction couphng needs to be altered

as the value of the capacity in the aerial

tuning circuit is changed . If the full advantage

of the use of reaction is to be obtained, an

PLAT INDUCTANCE

Siu/gesterl Druit/n for o Single Vtttre Broadcast Receiver. The condenser spindle may be extended
pinion to etajarje on rarkirorl: to increase reaction coupling as the cnjnicity of the Inning condenser

to carry a
advances.

is Ukely to spoil reception at near-by stations,

the Post Office state that reaction coupling
to the aerial circuit, when provided, must be
fixed, and arranged in such a manner that it

cannot be varied by the user without dis-

manthng his receiver. To fulfil these re-

quirements in a receiver that may be connected
to an aerial having a wide range capacity value,

and for use on aerials of all dimensions,
presents many difficulties, as the extent of
reaction coupling that can safely be used

arrangement by which the extent of reaction

coupling is automatically altered as the value

of the aerial tuning condenser increases, may
partly serve as a solution of these difficulties.

In practice such an arrangement presents

many difficulties. The desired increase in

reaction coupling does not vary proportionately

as the value of the condenser is increased to

vary through a given range of wavelengths.

The only way to accomplish this is to so shape

the condenser plates that the capacity variation
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for a given turning of the condenser7spindle

gives a suitable amount of movement for

increasing the reaction coupHng. The stem
of the condenser is then of course extended, and
a portion of the aerial inductance is moved in

the field of the reaction coil. Referring to the

diagram, this arrangement can be provided by
extending the spindle to a plate carrying the

flat inductance. This inductance would be

moved over the reaction inductance by rack

work as the condenser spindle is turned. A
suitable setting depending upon the capacity

of the aerial circuit would be obtained when
installing the instrument by disengaging the

rack work and sliding the inductances to the

required position, or alternatively the stationary

inductance might be slipped along to the

desired extent.

Here it might be pointed out that the degree

of reaction coupling of course depends upon
the amplitude of the currents produced in the

plate circuit, which in turn varies with the

type of valve employed, filament birghtness,

and the value of the high tension battery. It

is presumed that with receiving instruments

of this sort, the 'type of valve to be used will

be specified, and also the variety of high

tension battery of definite voltage. In instru-

ments of this sort it becomes essential, of

course, that the filament current cannot be
varied by the user, and consequently fixed

filament resistance must be provided for use

on a particular voltage. The filament re-

sistance is shown wound on an ebonite,

fibre or china tube held on one of the rods

which support the platform carrying the flat

inductances. This rod may also serve as

a stem for the aerial terminal, and for bringing

the aerial connection through to the base

of the instrument, for connecting to one of the

flat inductances. Another similar terminal

arranged symmetrically on the other side of
the instrument should also carry a piece of

ebonite, on which may be wound, non-
inductively, about 400 turns of No. 38 single

silk-covered '• Eureka " wire. This non-
inductive resistance is shunted across the

aerial circuit, and tends to make the point of
oscillation less critical. To provide for

differences in aerial length, the loading aerial

inductance, which is wound on a tube which
forms a cover for the variable condenser, is

tapped out, so that connection can be made
to the most suitable point on the inductance
at the time of installing the instrument, to give

the broadcasting wavelength by a mid-position

setting of the condenser scale. The value of
the aerial tuning condenser should not exceed

0.00025 rnfds. The circuit to which the

instrument is wired is that usually employed
for single-valve reacting receivers, excepting,

of course, that the aerial circuit is shunted
with the resistance as stated above.

So many difficulties are encountered in

designing an efficient single - valve non-
radiating receiver which is not provided with

variable reaction coupling, that it is probably

wise to entirely abandon the use of reaction in

a single-valve receiving set. The usual type

of British valve, when used as a detector

without reaction, is usually very little better

than a crystal, and hence it is probable that

the only application of a single valve is that

of a note amplifier following a crystal

detector.

It is with satisfaction that we learn that re-

action may be used in single- valve broadcast

receiving apparatus ; but until the problem
as to a method of using fixed reaction has been
solved, the privilege is of little value. The
Post Office, whilst giving authority for the use

of reaction, should lay down some standard

or specified test which could be applied, so

that the manufacturer may know whether

the apparatus that he is designing is likely to

meet with official approval.

XVII.—AN IMPROVEMENT IN THE USE OF A TUNED ANODE CIRCUIT.

THE use of the tuned anode system of
high frequency amplification brings

with it the difficulty of adjusting a

number of circuits simultaneously. This
difficulty is a serious one, and unless each

circuit is carefully tuned with a wavemeter,
the efficiency of the receiver is considerably

impaired. The difficulty increases with the

number of tuned anode circuits in use, though
even with only one such circuit, rapid tuning

is by no means simple.

It is the general practice, when using this

system of high frequency amplification, to

use a secondary inductance in the aerial

circuit. Now, if this inductance is of identical

value to the inductance inserted in the plate

circuit of the first valve, it follows that the

condenser which bridges its ends must be of

the same value as that used for bridging the

anode coil, and consequently the two condensers

must be adjusted together. The accompanying
diagram represents a condenser built with its
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moving plates divided on to

two sides of a common spindle,

whilst the two sets of fixed

plates are insulated from one

another as indicated in the

view of the under side.

This condenser consists of

two sections, each of which

gives precisely similar values.

The spindle' is connected in

the circuit to the H.T. +,
whilst one set of plates is

joined to the grid end of the

closed circuit coil, and the

other set of fixed plates to

the plate of the first valve.

This method of connecting

up necessitates the use of a

suitable grid condenser and

leak in the grid lead. Great

care must be taken in building

up a condenser of this sort to

ensure that all of the moving
plates are centrally spaced

between the fixed ones, as

even one plate a httle

out of place vnW considerably

increase the capacity. With
care it is possible to build

up a pair of condenser units

similar to the one described,

and to couple the spindles

together for the purpose of

tuning a number of high fre-

quency runed anode coils.

Alternatively one double con-

denser can be used for tuning

two anode inductances, whilst

a separate single condenser

may be used for tuning the

aerial closed circuit. This

single condenser should have

an ebonite coupling with the

spindle of the double con-

denser, if it is not desired

to use a grid condenser and
leak with the first valve.

It is essential that the in-

ductances with which these

condensers are connected

should have equivalent values,

and with short wave working

this is quite a simple matter

if the inductances are wound
as single layers on an ebonite

former.
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Variable Coivlenser for Tuninq Tiro Circuits simultaneously.
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End View, shoiving Cunmr.lions to Spiiulle and separate Fixed Platen.
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For critically adjusting the condenser, it is any excessive friction that may occur on the
helpful to adopt some such arrangement as bearings when two condensers are coupled

\^^
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Geared Condenser Control to revoli e coupled Condensers.

shown above. As well as providing the together, and perhaps very slightly out

critical tuning usually necessarv' in high fre- of alignment. F.H.H.
quency circuits, this arrangement a' so overcomes

Further Notes on a Four-Valve Station
HOW TO COMPLY WITH THE LATEST P.M.G. REGULATIONS.

By Percy W. H.^rris.

IN
some recent articles contributed to this

magazine (beginning July 15th last) the

present writer described in detail the con-

struction of a four-valve receiving set embody-
ing a tuning unit, a H.F. amplifying and
detecting unit, and a two-valve note-magnify'ing

unit. Provision was made for single-circuit

tuning with reaction coupling to the aerial,

and for two-circuit tuning with similar reaction.

At the time when this set was designed the

Postmaster General's regulations regarding

reaction were scarcely defined. Many of

these four-valve sets have been constructed

by readers and no doubt are being used w'ith

the reaction coil acting on a loosely coupled

secondar}'. This method, however, is liable

to cause interference in the immediate
vicinity of the station. The present article

describes a simple method by which the

reaction coil can be made to act on the anode
coil behind the first valve, thus limiting the

extent of radiation. At the same time the

rapid change from stand-by to tune is still

possible, tuning is facilitated, and C.W. can

o\|[^ m

Pivoted coil holder in position.

be received by the autodyne method, with

either direct or inductive coupling to the

aerial. In short, the set retains its efficiency,

while complying with the latest regulations

of the Postmaster-General.
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Very little constructional work is necessar\-,

and there is no interference with existing

connectings or fittings. Briefly, the method
consists in fixing a support to the front of the

H.F. and amplifying unit, the support carrying

a hinged piece which in turn carries a standard

coil plug. Into this plug a suitable plug-in

coil is fitted and can be swung nearer to or

farther away from the anode coil on which it

reacts. No new coils are needed, as one
simply transfers the reaction coil form the

tuner to the new fitting. The materials needed
are one standard coil plug, two terminals,

one hinge, and some odd strips of ebonite

from the scrap-box. Wood can be used

instead of ebonite for the main support, if

preferred. Ebonite, however, looks well, and
is recommended to those who like their set

to have a well-finished appearance.

First cut a strip of {-inch ebonite to the

dimensions shown in the diagram. Then cut

a further strip of the same width, but i^ ins.

long. Obtain from the ironmonger one brass

hinge (as used for bureau flaps), one inch

wide and J in. across when folded. It should

be of the type with parallel sides.

Drill the support and the swinging arm each

with three clearance holes for 6 BA metal

screws, -^ in. long. Fit the hinge with

these screws and secure them at the back
with suitable nuts, as shown. The plug

should next be secured to the swinging arm
by two 6 BA metal screws about \ in. long,

clearance holes being drilled in the arm and
tapped holes in the ebonite of the plug. Drill

holes also in the support for the two ter-

minals and fit them with nuts.

In the lower portion of the upright support

drill two countersunk holes to take a pair of

wood screws. These will secure the upright

to the wood of the box.

The upright should not be screwed to

the box until the rest of the device is

finished, as then it can be placed easily by
plugging in any suitable coil and moving it

about until the correct point is found If the

swinging coil extends too far forward, a slip

of wood should be inserted between the

upright and the box. It will stand up about
three and a half inches above the top of the

box. Stiff wire can be used from reaction

terminals to support terminals, and flexible

leads from the latter to the coil plug.

The smaller diagram shows the top of the

H.F. amphfj'ing and detecting unit, with the

new device in place. If desired, an extension

handle can be fitted to facilitate moving the

coil, but in practice it does not seem neces-

sary.

The writer strongly recommends this form
of reaction to all who have made up the four-

t

&-

Details of construction of bracket atid arm.

valve set. It is easy to manipulate, is efficient

and is also simple to construct. As it now
stands, the set is proof that one can comply
with all the P.M.G. regulations, in letter and

in spirit, without losing that efficiency we all

aim to attain.

D -2
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The Transatlantic Communications
FURTHER INFORMATION.

By Philip R. Coursey, B.Sc, F.Inst.P., A.M.I.E.E.
Radio Relay League and will be sent by Sainte

Radio Station at ajjproximately
FROM the latest information received from

Ainerioa in connection with these tests, it

a[)pears that even greater enthusiasm is

being shown there on this occasion than last year.

As lias already been announced, in these columns,
the American Radio Relay League has imposed
stiffer conditions this year for their transmitters.

Thej' have stipulated that in order to qualify for

an individual transmission period in the final

tests, transmitting stations must have sigitalled

over a range of at least 1,200 miles. These pre-

liminary tests were held at the end of last month
and a few British amateurs have rejiorted reception

of signals from some of the American stations

during these tests. This result gives hope for the
success of the main tests next month.
Reception From America.
The main transmission tests from the United

States will continue for 10 nights and will last from
midnight, G.M.T., to 6 a.m., on eacli occasion.

This 6-hour period will be divided up into a " free-

for-all " period lasting for 2i hours commencing
at midnight, followed b\- individual transmission
periods for the remaining Si hours. The "free-
for-all " period will be divided up into shorter

periods whicli will be allocated to tlie various
districts of the United States and Canada, much as

was done last year. Before the commencement of

the tests, details will be published of these time
allocations, as a guide to listeners in this country.
The wavelengths to be used during each of the

individual transmission periods will also be pub-
lished as soon as they are received from the

.\merican Radio Relay League ; but sliould tliey

reach this country too late for publication in this

way, they will be circulated by post to all amateurs
who have registered their names with the writer

as desirous of listening-in for the signals.

Datly Reports.
Through tlie kindness of Marconi's Wireless

Telegraph Co., and the Radio Corporation of

-America, arrangements have been made for the

transmission at 0700 G.M.T. each morning during
the tests of a report addressed to the " -American

Radio Relay League," giving details of any recep-

tions that are reported here. In order to enable
these reports to be prepared by the Sub-Committee
of the Wireless Society, whicli is making the nec-

essary arrangements, every amateur hearing signals

is requested to report their reception immediately
by telegrapli or telephone to the writer. Such
reports will be verified by comparison with the

special code letters wliich will be sent over by the
American Radio Relay League, before inclusion in

the daily reports.

These daily reports will be sent by Carnarvon
MUU at 0700 G.M.T. on a wavelength of 14,200

metres, at approximately 12 words per minute,
and will be repeated five minutes later by
New Brunswick WII.

Similar arrangements have been made by the

French Transatlantic Signals Committee foi' the

daily transmission of reports of the reception of

American signals by French amateurs. These
reports will also be addressed to the American

Assise Radio Station at ajiproximately 0710
G.M.T. on a wavelength of 1.5,000 metres. They
will be repeated five minutes later by -Marion
station, in the LTnited States.

During the transmission tests to America from
this country and from France, similar daily reports
will be made by the -A..R.R.L. from New Brunswick
Station. WII, on a wavelengtli of 13,000 metres,
at 2000 G.M.T. (8.0 pm.). These reports will

be addressed to " Coursey, London," and will be
repeated by Carnarvon MUU on a wavelength of

14,200 metres five minutes after reception there.

All wireless amateurs in the country will there-

fore be able to follow the progress of the tests

from day to day by listening in to these transmis-
sions from Carnarvon at 0700, and from Sainte
Assize at 0710 G.M.T., during the reception tests

here, and to the Carnarvon reports at 2000 G.M.T.
dm'ing the transmission tests from this side.

Speclax Testing Signals.
In order to help listeners here to adjust tlieir

sets to the maximum sensitivity arrangements
have been made for the transmission each exening
of special testing signals from a station near
London on a low power and using wavelengths
approximately covering the band to be used by the
Americans.

These signals will be sent on wavelengths of

200, 230, 275 and 325 metres, commencing at 2000
(8 p.m.) on Thursday, November 23rd. The signals

will be in the following form :

—

" TEST TEST TEST de 2 VK 2 VK 2 VK.
XXXXXX XX. WAVE-
LENGTH METRES."
The transmission on each wavelength will last

for 10 minutes, and the change over from one
wavelength to the next in the above order will

be made as quickly as possible, so that the tran.s-

missions will be as follows :

—

From 8 p.m; to 810 p.m. on 200 metres.

From 8' 15 p.m. to 825 p.m. on 230 metres.

From 8'30 p.m. to 8.40 p.m. on 275 metres.

From 8-45 p.m. to 8'55 p.m. on 325 metres.

A low power will be used for transmission in order
to make the signals a real test of the receiving
apparatus. Reports of the reception of these

signals are invited, particularly in order to compare
the relative transmission qualities of the %'arious

wavelengths. These transmissions will not take
place on Saturday and Sunday unless otherwise

announced on Friday, November, 24th These
test signals will continue until the evening of

December 11th.

Transmissions from Europe.
These transmissions from Europe will be made

from this coimtry and from France. They will

extend from December 22nd to December 31st inclus-

sive and will last from midnight to G.OO a.m. in

each case. Three hours each night have been
allocated to the British transmitters, and three to

the French, the periods alternating on successive

nights, commencing with British transmissions
from midnight to 0300 on December 22nd, followed
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by French transmissions from 0300 to 0000 on
the same night. Tlie next niglit the French will

have the first three hours, and the British the second
period ; and so on alternateh'. This arrangement
should give a very fair distribution of the trans-

mitting periods to the two coimtries.

In orcier to meet the desires of many of tlie

ordinary low powered transmitters here, it has
been decided to reserve tlie first half-hour of

both British tranismission periods for a 'free for

all " transmission, during which any licensed

transmitting station in Great Britain may trans-

mit on their licensed power and wavelength without
legistration in anv wav. These calls should
simply be in the form of '• TEST TEST TEST the
call letters, 3 lines." repeated as often as desired.

These transmissions should preferably all be made
on the shorter licensed wavelengths in the 150 to

200 metres band.
To those transmitting stations which comply

with the conditions recently announced in these

columns, and have registered their names with the
writer, sjiecial individual transmitting periods
will be allocated, with special code letters to be
used. Details of what is to be transmitted by these
stations will be forwarded by post shortly before
the commencement of the transmission tests.

AvoiD.\NCE OF Interference.
It is hoped that every amateur in the country will

co-operate to make these tests a .sviccess by avoidance
of interference during the jieriods of listenina for

American signals between December 12th and 21st.

Not only should transmitters be kept quiet after

midnight between these dates, but receiving sets

also should not be used so as to avoid jamming
other listeners in the vicinity. In particular also

all those who intend to listen for the signals are
urged to take every possible precaution against
radiation from their signals by using a separate
heterod\Tie far removed from the aerial circuit,

in the manner that has already been outlined in

recent issues of the Wireless World and Radio Review.

Notes.
London University Union.
On November 7th, Lord Haldane opened the

L^niversity L^nion. A wireless concert was part
of the programme.
Broadcasting in Argentina.

Transmissions from the Coli-seo Theatre, Buenos
.\ires. have been greatly increased in power. An
Italian Company recently rendered "' The Geisha,"
which was an excellent transmission and highly
appreciated by the wireless enthusiasts and others
who listened in. The number of amateur trans-
missions in the Buenos .\ires distric' has increased
and now some commercial firms give regular
transmissions. A suggestion has been made that
British apparatus might find a market in .\rgentina.

550 Pairs of 'Phones Used at one Reception.
When the Finchley and District Wireless Society

listened in to the Lord Mayor of BristoKs broadcast
speech, two halls were used and 550 pairs of 'phones
were used. The reception was effected on an indoor
aerial. A demonstration and lectiu'e was part of

the |irogramme, and loud speakers were used.
A Boys' Club Station.
A small recei\-ing station has been estabUshed

at St. Michael's Schools, Buckingham Palace Road,
for the benefit of St. Michael's Boys' Club.
Local Demonstration at Gt. Crosby.

Mr. S. Frith, founder of the Liverpool Wireless
.Association, a-ssisted by Messrs. J. .A. Barton
and C. Pellak, conducted a demonstration at a
Bazaar at St. Luke's Chmch, Gt. Crosby. .A

temporary aerial had been erected. Mr. J. .Jardine,

Hall Road, transmitted excellent telephony and
telegraphy.
French and North African Meteorological

Services.
The following changes and additions have been

made in the French and North African Meteoro-
logical Services, with effect from October 15th
last :

—

Eiffel Tower (FL) daily transmissions.— 1. The
French collective (svnoptic report) messages at
0220, 0820, 1420 and 1920 G.M.T. are now sent on a
7,300 m. wave (C'.W. ). 2. The International collective

report (including -American stations) is now sent at

1005 G.M.T. on 2600 m. spark. 3. Additional
reports (synoptic) from European and North
African stations, and from ships in the Atlantic,

are now sent out at 0400, 1600, 2100 G.M.T., wave-
length 7,300 m. C.W. 4. " .Agricultural meteors " are
now sent daily at 0640, 1115, 1710, 2210 G.M.T. by
telephony on 2,600 m.

Nantes (UA).—.A meteorological report giving
the general situation in North -America, the Atlantic
and Western Europe, with probable changes, is

now sent at 1230 G.M.T. on 2,800 m. spark.

Mediouna (CNM). — Observations from five

stations in Morocco, sent at 0845, 1430, 1945 G.M.T.,
on 5000 m. C.W.
Oran (FUK).—Messages at 0300, 0900, 1445,

2000 G..M.T. Now sent on a wave of 3,500 m, c.w.

instead of 3300 m. C.W.
Bizerta (FUA).—Messages at 0315, 0920, 1520,

2020 on 5,150 m. C.W.

Transmissions of Telephony by the Eiffel

Tower.
The following transmissions of telephony by

the Eiffel Tower Station now take place on a
wavelength of 2,600 metres :

—

G.M.T.
0640 Weather forecasts, by districts, for France.
1115 Reports of General Meteorological situation.

General Forecasts, and forecasts for

Winds on French Coasts.

1710 General Forecast by Districts.

2210 General Meteorological Report,
General Forecasts,
Forecast of W inds for the French Coa-sts.

1720 After the forecast message (1710) a Radio
Concert is transmitted.
Commencing on Nov'ember 25th the 1710 trans-

mission and the Concert at 1720 will be changed
as regards times to 1820 and 1 830 hours respectively.

The duration of the Radio Concert is half an hour
maximum.

.

Change of Address.
Messrs. Bumdept, Ltd., have removed their

Leeds Offices to larger premises at London Assurance
House, Bond Place, Leeds.
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Correspondence
To the Editor of The Wibeless World

AND Radio Review.
Sir,—Recently I suspected that the dual ampli-

fication (two-valve and crystal) circuit I was using
was not as efficient as it ought to be. The circuit

in use is described by me in The Wireless World
ami Radio Review of May 27th, 1922.
As a test for sensitiveness I tried on October 15th

to receive PCGG on my 4-ft. frame with 17 turns,

in order to compare the strength with the strength
I used to get a year ago. PCGG was so loud that
it was just audible all over the room with the
telephones hooked on to the trumpet. This was
so encouraging that I changed over to the single

valve dual and crystal circuit (described in the issue

of The Wireless World and Radio Review previously
referred to), and succeeded in receiving PCGG
with only a single valve.

To make sure that the reception on October 15th
was not a freak, I repeated the experiment to-day,
and again received PCGG on the frame quite
easily with a single valve, so loud that even the
voice of the speaker could be recognised.
On the 100-ft. aerial, using the two valve dual

and crystal circuit plus one valve note magnifier,
and hanging the loud speaker out of the window,
PCGG's music was audible 100 yards from the
loud speaker.

It would be interestiiig to know if ti.o above
results are records or not.
London, S.E.23.

P. G. A. H. VoiQT.
To the Editor of The Wireless World

AND Radio Review.
Sir,—I notice in your cui-rent issue some details

of transmission from English amatem-s being
heard at Nice. If it is of any interest, we have
been working regularly for some weeks, to a man
at Geneva, who reports signals very strong, audible
all over the room. Current in aerial from 0'75 to

O'fl ampere. Receiver, three valves (detector and
two note magnifiers). Also received very strong
in Paris on a single valve, the aerial there being
very short and badly screened by high buildings
all round.

H. H. T. BuHBURY (2 AW).
To the Editor of The Wireless World and

Radio Review.
Sir,—As a Wireless amateur who has been very

much interested in and derived considerable pleasure
and mental profit from the telephonic transmis-
sions of FL, and in pursuance of an idea which had
been in my mind for several months, I wrote to

General Ferrie on the 25th October, suggesting that
it would be a fine thing if he could see his way to

grant permission for a wireless Commemoration
Service to be transmitted from the famous station

on the evening of Armistice Day, November 11th,

so that the wireless amateurs of the Allies, with
their circles of friends—ex-Service and civilian

—

could join in simultaneous homage to the great
ones who gave their lives for freedom in 19141918.
With the suggestion, I send a proposed pro-

gramme.
I was delighted to receive a kind letter from the

General, under dat« of 31st October, expressing
his warm appro\'a! of the idea and conveying the

intimation that he would communicate with Com-
mandant JuUien, Chief of the Eiffel Tower Wire-
less Service.

On the lOth inst., I received a letter from Coni-
m.andant .lulliea in which he intimated that he
would be happy to organise the transmission which
would commence at 2130, but unfortunately, the
intimation came too late for annoimcement in the
Wireless World and Radio Review.

I presume that many of your readers were,
like myself, privileged to join in the fine wireless

service which was transmitted, and trust that I

echo the wishes and sentiments of them all when
1 express the wish that the service, which one
might characterise as of international character
!ind significance, will be only the first of a series.

Vebnon I. N. Williams.
To the Editor of The Wireless World and

Radio Review.
Sir,—I see in the last issue of the Wirele,ia World

atid Radio Review that Mr. Deloy has heard several
British amateurs—using an aerial wire of 160
metres.

As I wrote it to the owner, Mr. Burbury of Wake-
field, I hear the station 2 AW very easily with
the following apparatus : aerial 20 metres long,

steel wire (0.6 m.m. diameter) well under the level

of the surrounding roofs.

My set is home-made and consists of a Reinartz
Tuner (modified) or an ordinary regenerative
receiver (tuned plate circuit), and only one detectiny

valve (French " Metal ").

Mr. Burbury told me his output is only 0.9 in

the aerial.

I very often hear British amateurs on telegraphy
and telephony but they are hardly readable, due
to very marked fading. (My station is located in

the centre of Paris and a big railway station is

between England and my aerial—fading due to

smoke ?).

So, you see that the reception in Frsmce of

British amateurs transmissions is not such a diffi-

cult job.

Paris.

J. Perroux, Eno. E.S.E.
To the Editor of The Wireless World and

Radio Review.
Sir,—I am very happy to give you the following

report of reception of British amateurs.
My receiving set consists of :

Aerial loop 2.50 metres X 2 metres consisting of

one turn of 12/10 copper wire, variable condenser
0.0005 rafds., Detector valve with reaction coil

and note magnifying valve.
40 volts high tension battery was used and no

filament rheostat or grid potentiometer.
The telephones are " Ducietet " make. On

November 1st, between 8 p.m. and 9 p.m. I could
hear 2 KF, who came in very loud and clear, and
2 NM, 2 AF, 2 AW (telegraphy).

On November 5th, 2 DO (not very constant.)

I would be very much obliged to you if you
would congratulate the British amateurs I heard
so well. I am situated in the centre of Paris,

between a great niunber of very high buildings and
without any external aerial, on the first floor of

the house.
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I hope to answer the British amatems in a few
weeks, and I look forward to the opportunity of
-speaking to them by telegraphy and telephony.

P. BUTEY.
Paris,

Xovemher Ith, 1922.

Wireless Society of London Accounts.
The Treasurer of tlie Wireless Society of London

states that the account and receipt books are
closed for annual audit until December 1st. He is,

therefore, unable to answer queries relating thereto
until after that date.

Calendar of Current Events
Friday, November 24th.
Leeds and Dlstkict A.^iateur Wireless .Societv.
At 8 p.m. Demonstration of " Burndept
-Apparatus," by Messrs. To^vnend and Phillips.

Wireless Society of HtnLL jIND District.
\t 7.30 p. in. Sale of Surplus Apparatus at
the Signal Corps H.Q., Park Street.

Belvedere and District Radio and Scientific
Society.

Lecture on " The Armstrong Super-Regenerative
Receiver," by Mr. C. E. Morris.

Smethwick Wireless Society.
Lecture on " Alternating Current .-Vi^plied to
Generating Stations," by Mr. R. H. Parker.

Saturday, November 25tti.

The Radio Society of Hiohgate.
\t 7.30 to 11.30 p.m. At the Gate House,
Highgate, N.G. Radio Dance. Fancy dress
optional. Prizes. Tickets 7s. (id. (double
12s. (id.).

Sunday, November 26th.
Diiily Mail Concert from the Hague, 3 to 5 p.m.

Monday, November 27th.
Ipswich .and District Wireless Society.
At 8 p.m. -At .55, Fomiereau Road. Lecture
by Mr. Mellor.

Tuesday, November 28th.
Transmission of Telephony at 8 p.m. on 400
metres, by 2 MT Writtle.

Plymouth Wireless and ScrENTiFic Society.
Lecture on " Elements of .\lternating Current
Theory," by Mr. E. W. Pinney.

Wednesday, November 29th.
M.4LVERN Wireless Society.

Lecture on " Electrostatics and Condensers."
Edinburgh and District Radio Society.
At 8 p.m. At R.S.S.A. Hall. Lecture on
" Some Notable Inventions," by Mr. J. S. Smith.
Plymouth Wireless .\nd Scientific Society.
Demonstration of Reception at Y.M.C.-\., Union
Street.

Thursday, November 30th.
Hackney and District Radio Society.
At Y.M.C.A., Mare Street. Lecture on " Elec-
trical Units and Ohms Law," by Mr. F. G.
Francis.

Oldham Lyxeum Wireless Society.
Lecture on " Amplifier Characteristics," by Mr.
A. T. Howes, of Manchester.

Luton Wireless Society.
At 8 p.m. At Hitchin Road Boys School.
I.«cture on " Valves," by Mr. R. Cox.
Daily Mail Concert from the Hague 8 to 9 p. in.

Derby Wireless Club.
At 7.30 p^m. At "The Coiu-t," Alvaston.
Informal Meeting.

Ilford and District R.\dio Society.
Lecture on " Reaction and how to keep within
the P.M.G.'s Restrictions," by Mr. J. F. PajTie.

Friday, December 1st.
Bradford Wireless Society.

At o, Randallwell Street. Leetvire by Mi'.

Liardet.

Manchester Wireless Society.
At 7.30 p.m. At Houldsworth Hall. Lecture
on " Radio Measurements and Measuring Instru-

ments," by Mr. Bertram Hoyle, M.Sc.
Leeds and District Am-^teur Wireless Society*.

At 7 p.m. Lecture on " Construction of Con-
densers—B'ixed and Variable," by Mr. S.

Kniveton.
Newcastle and District Am.\teur Wireless

associ-ition.
At 7.1.5 p.m. At Engineering Theatre, Arm-
strong College. Lecture on " Some Observations
on Distortion in Wireless Telephony," by Mr.
W. Owen.

Belvedere -\nd District Radio -\nd Scientific
Society'.

Lecture on " Common Faults in Receiving
Circuits," by Mr. A. H. Norman.

Saturday, December 2nd.
Croydon Wireless and Physical Society.
.\t 7.30 p.m. Annual General Meeting and lectuie

on " Small Rectifiers for Charging from A.C."

Books Received
Direction and Position Finding by Wireless.

By R. Keen, B.Eng.(Hons.). (London : The
Wireless Press, Ltd., 12/13, Henrietta Street,

W.C.2. Illustrated. Price 9s.net.)

Wireless : Popular and Concise. By Lt.-

Col. C. G. Chetwode Crawley, R.M.A. (London :

Hutchinson & Co., Paternoster Row, E.G.
Illustrated. 92 pp. Price Is. 6d. net.

7i" X 5".)

Wireless Telephony Simply Explained. By
R. W. Hallows. (London : C. Arthur Pearson,
Ltd., Henrietta Street, W.C.2. Illustrated.

125 pp. Price 2s. 6d. nett. 7^' X 4i".)

Official List of Radio Stations of Canada.
We have just received from the Radio Telegraph

Service, Department of Marine and Fisheries,

Ottawa, a copy of the official list of radio stations

of Canada.
This list includes not only the commercial

stations, but also all amateur experimental stations

and broadcasting stations, and, in addition, it

contains particulars of the procedure of working
of direction-finding stations, together with a list of

International Morse Code abbreviations.

Supplements to this list can be obtained by filling

in a postcard with accompanies each book. Being
of the loose-leaf pattern, these supplements can
easily be added from time to time as they are

issued.

The price of the list is 5s., and copies are obtain-

able from the publishers of this journal.
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Wireless Club Reports
NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings oj Wireless
Clubs and Societies. Such reports should, be submitted witho-ut covering letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be
pleased to consider for publication papers read before Societies. An Asterisk denotes
affiliation with the Wireless Society of London.
Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated.

Walthamstow Amateur Radio Club.*
Hon. Secretary, Mr. K. H. Cook, 30, UJverstone

Road, Walthamstow, E.17

The second monthly lecture was given by Mr.
C. S. Duiiliani, of the Wireless Society of London,

On October loth, Mr. Nickless, 2 KT, gave a
very successful demonstration of telephony reception
on his five-valve set with loud speaker.

2 LO came through splendidly, as did also 2 ON,
who kindly transmitted music and speech for this
occasion. At the end of the demonstration Mr.
Nickless replied to many questions.

Mr. A. J. Smith gave a lecture the week previous
on " Alternating Current and the Thermionic
Valve " ably assisted by Mr. Allen, he cleared up
many debateable points.
The Club is now affiliated to the Wireless Society

of London and membership is steadily increasing.
The Club was originally formed on October 1st, 1920.

Hackney and District Radio Society.*
Hon. Secretary, Mr. E. R. Walker, 48, Dagmar

Road, Hackney, E.9.
An informal meeting was held at the new head-

quarters (the Y.M.C.A., Mare Street, Hackney,
E.8), on November 2nd. The first unit of the
Society's wireless set, made entirely by amateurs
of the Club, was installed. It permits of the use
of valve or crystal detection. Kiu-ther units are
in the course of preparation. With the aid of a
three-valve Mark III L.F. amplifier, kindly lent by a
member, telephony was very well received. The
Society's set is as far as possible being built by
means of contributions in the form of money or
apparatus.
On November 9tli, a special General Meeting

was held.

On November lOth a debate on valves and
crystals took place between Mr. Valins and
Mr. Bell.

Mr. F. G. Francis will lecture on " Electrical
Units and Ohms Law " on November 30th.
Visitors are cordially invited.

Luton Wireless Society.*
Hon. Secretary, Mr. W. F. Neal, Hitchin Road

Boys' School, Luton.
The third winter session was opened on October

5th by a public lecture and demonstration by
Mr. W. B. Cole, of Marconi Company, on " Modern
Wireless Telegraphy and Telephony," and a large
public hall was filled. The Mayor of Luton was
Chairman. Lantern slides were used. Dtu'iiig the
evening telephony and music were received and
highly appreciated.
A Practical Class for instruction and experiment

is held fortnightlj' under the direction of Messrs.
A. E. King, F. W. Pellant, and the Hon. Secretary,
a workshop being available on the premises through
the courtesy of the local Education Authority.
A single valve receiver is being constructed and
experiments on different circuits, etc., are conducted.
On October 19th Messrs. B. & A. Wireless Com-

pany, of St. Albans, exhibited and demonstrated
with a Biu-ndept Ultra 4.

on " H.F. Transformers and Couplings." This
lecture was one of the most technical and instructive
the Society has had the pleasure to hear. Very
excellent results were heard on a three-valve
receiver.

Morse practice under the direction of Mr. R, H.
Cox, precedes all meetings from 7.30 to 8 p.m.
By an amendment to the rules, membership is

forfeited when the annual subscription of 5s. is

one month overdue. Membership increases steadily,

new apparatus has been added to the club set, and
a loud speaker is now available for members*
private use.

Radio Experimental Association.
(Nottingham and District).*

Hon. Secretary, Mr. I). F. Robinson, 99, Mtisters
Road, West Bridgford. Nottingham.
At the new headquarters, Bennett's Garage, on

November 2nd, Mr. Thornton occupied the chair,
and Mr. Carpenter lectured on " The Valve as a
Detector," assisted bj' Mr. Ford, who demonstrated.

Mr. Carpenter dealt with spark transmission,
spark rectification, and the valve as a detector.
Experiments were made with potentials applied to
the grid, also various values of grid leaks and con-
densers, using Marconi-Osram " R " type and
Mullard " Ora " valves.

Meetings are held every Thursday.

Borough of Tynemouth Y.M.C.A. Radio and
Scientific Society.*

Hon. Secretary, Mr. Geo. J. S. Littlefietd, 37,
Borough Road, North Shields.

The third session opened on October 2nd, when
the Hon. Secretary gave a short talk on " Aerial
Construction." He described the different kinds
of aerials in use and explained why certain types
were to be preferred for given conditions. He
showed specimens of various kinds of insulators

and wires, and gave a great deal of valuable in-

formation to beginners. A number of questions
were asked and answered.
On October 9th, Mr. W. G. Dixon, of the New-

castle and District Amateur Wireless Association
was to have lectured, but owing to unforeseen
circumstances was unable to do so. Mr. Littlefield

stepi>ed into the breach and gave a very interesting

talk on the " Sterling No. 1 Aircraft Transmitter."
The instrument was described in detail.

The lecture was followed by an interesting

practical demonstration.
Mr. Scott demonstrated the " Ducon " appliance.

On October 16th, Mr. E. C. Lythgoe gave an
exceedingly interesting talk on "Trench Com-
mimication." He described and illustrated with
blackboard sketches, the various means employed
during the war for maintaining communication
between the front line trenches and headquarters.
A hearty vote of thanks was accorded Mr. Lythgoe.
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Belvedere and District Radio and Scientific
Society.*

Hon. Secretary, Mr. S. G. Meadows, 1, Kentish
Road, Belvedere, Kent.
The tenth general meeting was held at the Erith

Technical Institute, on November 3rd.

Recommendations of the Committee meetint;
helil on October 31st were confirmed, viz. :

—

That ladies should be adraittea as members of the
Society on the same terms as gentlemen members,
and that " Broadcast " members should be in-

cluded at a reduced subscription.

It was decided to purchase a loud speaker. The
equipment engineer was asked to proceed with the
construction of a wavemeter.

Mr. S. G. Meadows delivered his paper on '" The
Electron Theory as Applied to the Thermionic
X'alve." The lecturer dealt with the structure
of the molecule, and of the atom according to the
now generally accepted electron theory, demon-
strating his points as he went along on suitable

apparatus.
At the conclusion of the lecture, the Chairman

(Mr. T. E. Jlorriss) added a few appropriate re-

marks and accorded a vote of thanks for such an
interesting and instructive paper.

Coventry and District Wireless Association.*
.\t the Club Rooms, 128, Much Park Street, on

November 1st, Jlr. Sidley, the President, gave a
short address on general subjects connected with
wireless telegraphy, which was followed by dis-

cussion.

Mr. Sidley appealed to all members using re-

actance to revise their circuits. The only permissible

arrangement was, he said, to couple the reactance
coil with a secondary coil of a closed cii-cuit in-

ductively coupled to the aerial coil. He offered

to deal with any difficulties which might present
themselves to members in converting their apparatus
to the standard permissible form.

Mr. Sidley referred to his experiments in " wired
wireless."

These remarks led to some interesting di.scussions.

Considerable interest was shown in the President's

remarks upon apparatus embodying the Armstrong
regenerative principle, and it was hoped to give

fuller particulars of this apparatus at a subsequent
meeting. Discussion on the use of frame aerials

followed.

Manchester Wireless Society.*
Hon. Secretary, Mr. Y. W. P. Evans, 2, Parkside

Road, Princess Road, Manchester.
A very interesting lecture was given by Mr.

P. C. Stephens on " Electricity, Past and Future,"
in which he dealt with electrical progress from its

earliest inception. An interesting discussion fol-

lowed.
On November 1st, Mr. Y. W. P. Evans gave the

first of his series of elementary lectures and dealt

thoroughly with simple crystal circuits and also

combinations of crystal and valve.

.411 technical matter was entirely eliminated and
the various actions explained in everyday language,
suitable for those just taking up wireless experi-

menting.
The high power transmitting valves for the

transatlantic tests have been received and are being
tested preparatory to erection. Foiu: special tests

with a 1-kW. spark set are being carried out on
each Sunday morning in November from 1 a.m.

to 7 a.m., G.M.T., the actual transmission being
for a duration of the first !.> minutes in each hoiu:.

Call letter, 5 MS.
Extraordinary results are being obtainetl with

the Society's lOwatt set, and the benefit thus
gained will be used in conjunction with .\merican
tests.

A special section of the Society is being devoted
to " Eiroadcasters," for whom lectures are being
arranged at a special fee, with a view to training
them to become real experimenters.

East London Radio Society.*
Hon. Secretary, Mr. W. G. Simmond.s, GO, East

Ferry Road, E.14.

On October 17th Mr. Keens was unable to give
the second half of his lecture on " Coils," being
unavoidably absent, and October 24th was fixed

for this event. Members listened in to 2 MT and
other transmitters. 2 FQ was received very well.

Mr. W. C. Wells explained the Society's apparatus
in detail to new luembers and visitors. V'isitors

are welcomed on Tuesdays and Fridays, from
7.30 p.m. to 10 p.m.

Fulhani and Chelsea Amateur Radio and Social
Society.*

Hon. Secretary, Mr. W. Wood, 48, Hamble
Street, Fulham, S.W. 6.

.•V satisfactory and instructive meeting was held
on October 31st.

The Secretary gave a lectiue on " Elementary
Inductance, " and Mr. Wliitts, assisted by the
Secretary, gave an explanation of the cause of
' dead spots " found in different countries. A
hearty vote of thanks was passed to the Secretary.

A reception set for the use of the Society is in

coiu"se of construction, and the necessary licence

applied for.

Bradford Wireless Society.*
Hon. Secretary. .Mr. .1. Bever, 8.5, Emm Lane,

Heaton, Bradford.
.Vn informal meeting was held on November 3rd.

A discussion took place on the '" Evils of the Oscilla-

ting Valve." The principal speakers were Mr. A.
Liardet and Mr. J. Bever, who both dealt very
ably with the subject and explained the various
methods by which " howling " could be avoided.
Questions were invited and ably dealt with.

.\rrangements are now in progress for the Society's

Exhibition, which is to be held in January. Aiiy
firms desirous of exhibiting should communicate
as early as possible with the Organising Secretary,

Mr. N. Whiteley, 8, Warrels Terrace, Bramley,
Leeds. .\ll applications for space will be promptly
dealt with.

Sutton and District Wireless Society.*
Hon. Secretary, Mr. E. A. Pywell, Stanley Lodge,

Rosebery Road, Cheam, Surrey.

The Society is now affiliated with the Wireless
Society of London, and the membership is steadily

increasing.

.\t the meeting held on November 1st, the Presi-

dent, the Rev. F. C. Lees, gave an interesting

account of lus experiences with a Mark 111* tuner
in conjunction with a high frequency amplifier and
tuned anode coupling, with which he obtained
some very remarkable results.

An attractive programme is being arranged for

the winter months, and it is hoped that a good
attendance will result.
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Bishop's Stortford and District Amateur
Wireless Association. *

Hon. Secretary, Mr. J. Cooper, Halfacres,
Bishop's Stortford.

The monthly meeting was lield at the Institute,

Bishop's Stortford, on November 3rd, the Vice-
President, Councillor E. F. Cooper, occupying the
chair. The President, Mr. W. A. Field, gave
an address on " Aerials." Various types of aerials

were described and shown in diagram, and their

erection, construction, capacity, directional pro-
perties, etc., dealt with. The materials best

suited for the piu'pose were indicated, and methods
of jointing demonstrated. Specimens of the best
types of insulators were passed round for inspection,

and a special form of lead-in tubing shown.
The C'liairman announced that the Society had

become afhhated with the Wireless Society of Lon-
don. A vote of thanks was accorded Mr. Field.

General meetings are held on the last Fridaj- in

every month.
Radio Society of Highgate.*

Hon. Secretary, Mr. J. F. Stanley, A.C.G.I.,
B.Sc, 49, Cholmeley Park, Highgate, N.6.

Mr. L. Grinstead, on October 20th, lectured on
" Valve Characteristics and Design," illustrating

by means of characteristic cui'ves.

On October 27th a paper was read by Mr. S.

Croneen on " The Magnavox Equipment." The
general features and internal construction of the
loud speaker and amplifier were described.
A lecture on "A Simple Wavelengtli Calculator

"

was given by Mr. F. Stanley on November 3rd. This
calculator is in the form of a cliart which shows
at a glance the solution of the expression

X = 1,885 V CL
There are still a few tickets left for the Radio

Dance (see Calendar).
Finchley and District Wireless Society.*
Hon. Secretary, Mr. A. E. Field, 28, Holmwood

Gardens, Finchley, N.3.

On November 3rd the broadcast speech of the
Lord Mayor of Bristol was received. Two halls

were used, one holding 300 people and the other
250. The Marconi Telegraph Company .sent a
lepresentative with apparatus, and the Stirling

Telephone Company supplied two Magnavox
loud speakers. Mr. Turner, of Regent Street
Polytechnic, conducted the demonstration, giving
two lectures, one before and one after. Every
person present had a pair of 'phones, the wiring
being entirely done by members. A Marconiphone
U.2. and a Marconi amplifier were used in con-
junction with an indoor aerial for the reception.
The Society met on November 6th, when Mr.
Grinstead, of the Milliard Radio Company, lectured
on " The Valve and its Applications."

Southend and District Wireless Club.*
Hon. Secretary, Mr. C. G. Jackson, Lynncroft,

Leigh Hall Road, Leigh-on-Sea.
Meetings are held every Friday at 8 p.m. at

51, Princes Street. On October 6th, Mr. Mayer
(2 LZ) lectured on the " Elimination of Reradia-
tion." He pointed out the trouble caused by the
careless use of reaction, and explained that the
three-circuit tuner may reduce interference con-
siderably provided the reaction coil is coupled
to the secondary.
At a subsequent meeting Mr. Mayer gave a lecture

on " The Keinartz Tuner."

Mr. R. Brockbank gave a very interesting
discourse on " Valves and their Characteristics "

at the meeting held on October 27th. The lecturer
showed how the characteristics were obtained,
and explained their use.

Ilford and District Radio Society.*
Hon. Secretary, Mr. A. E. Gregory, 77, Khedive

Road, Forest Gate, E.7.

Under the auspices of the above Society, demon-
strations of wireless telephony were given in aid
of Church Funds at the Seven King's Baptist
Church, on November 2nd, 3rd, and 4th. Tele-
phony was successfully received from Marconi
House, 2 ON and 2 JX. The loud speaker was
loaned by Messrs. Radio Instruments, and the
necessary batteries by Messrs. Fullers.

Bedford Physical and Radio Society.*
Hon. Secretary, Mr. C. W. Clarabut, 194, Castle

Road, Bedford.
Meetings were held tis follows :

—

May 27th. Mi-. R. W. L. Phillips was Chairman.
The name of the Society was decided upon. It was
then proposed by Mr. Craddock and seconded by
Mr. Tearle, that Mr. R. S. Allen be asked to be
President.

The following officers were then elected :

—

Vice-Presidents : Messrs. L. Bolton, Willmer
PhilUps, C. W. Hansel, R. W. L. Phillips. Hon.
Secretary, Mr. C. W. Clarabut ; Hon. Treasurer,
Mr. C. E. Craddock ; Committee : Messrs. B. F.

Skinner, R. T. Rolfe, P. S. Hudswell, W. S. Pjrrah,

L. G. Noble, W. S. Tearle, A. H. Mackley, P. H. S.

Kempton.
The subscription was fixed at 10s. per annum.
It was resolved : That the Society should meet

fortnightly on such day or days as may be fixed
at a later meeting ; That the Society be devoted
entirely to radio work for the present ; That the
Society be affiliated to the VC'ireless Society of

London ; That Mr. R. W. L. Phillips be deputed
to approach Messrs. Wilton & Co., with a view
to their abandoning the project of a new club,

and the intending members joining this existing
Society.

A vote of thanks was passed to Mr. Pliillips.

June 24th, 1922. The Rev. H. W. Evans took
the chair.

The minutes of the meeting held May 27th
were confirmed and signed. The rules were taken
as read, and unanimously approved. An amend-
ment that S.I., Rule 3, be altered to include ladies

as members, was lost.

It was resolved that a lecture and demonstration
be arranged for July 11th, admittance to be by
invitation tickets.

A lecture and demonstration by Captain H.
.Ajithony Hankey, of Marconi's Wireless Telegraph
Company, Ltd., took place on July 11th in the
Bedford Modern School. Over 400 were present.

.\ special concert was received from 2 LO, also

music from 2 MT. The lecturer used his own
apparatus. The President, Mr. R. S. Allen,

proposed a vote of thanks to the lecturer, which
was seconded by Sir George Royle, O.B.E.

There were 48 members present on July 25th.

Mr. R. W. Phillips took the chair. Mr. W. S. Pyrah
and Mr. W. S. Tearle lectured on tuning and ele-

mentary valve practice. Mr. C. W. Clarabut
transmitted musical items from his experimental
station 2 WD.
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Hoylake, West Kirby and District Wireless
Association.

Hon. Secretary, Mr. Roper Brattan, 14, Kirby
Park, West Kirby.
A general meeting was held on October 23r(l,

at the Green Lodge Hotel, Hoylake. In the

unavoidable absence of Mr. Welding, the chair

was taken by Mr. S. Evans, Technical Adviser to

the Association, who announced in the course of

his opening address that a stage of H.F. amplifica-

tion, designed by Mr. Brattan, was being added
bj- the Committee to the three-valve set then in

use, and it was hoped that this would be in action

l)y the next meeting.
Mr. Roper Brattan, with the aid of blackboard

tliagrams, then gave a very helpful list of variou.s

s}^nbols used in wireless work, together with a

particularly clear explanation of the variometer

tyi>e of tmiing and of crystal and single valve sets.

Specimens of the latest Marconi valves were very
kindly loaned by a member for inspection.

A vote of thanks was accorded the lecturer.

Individual diBiculties were then dealt with, a

member's inductance coil being discussed and valu-

able improvements suggested by Mr. Brattan.

Newton-in-Makerfield and District Radio
Society.

Hon. Secretary and Treasurer, Mr. R. W.
JIayhew, 220, Earle Street, Earlestown.
A meeting took place in tlie AU Saints' Jlission

Room, Crow Lane, Newton - le - Willows, on
October 25th, Mr. Gofi being in the chair.

The Chairman reported success in obtaining
the use of a room in the Newton-le-Willows Cricket

Pavilion for the winter mouths, and that the weekly
meetings would commence there on Wednesday,
November 8th, at 7.30 p.m. A discussion followed

as to the programme, and Mr. Norman, the Vice-

President of the Society, kindly consented to give

a short address on " The General Principles of the

Theory of Wireless Telegraphy and Telephony,"
and Mr. Goff a short acldress on " The Various
Types of Circuits Suitable for Beginners' Use."

Mr. Smith gave an informative speech on
" Wireless Licences," and pointed out that there

were two kinds, the Experimental and the Broad-
casting, and dwelt on the fact that in the case of

the latter no changing of the circuit could be
contemplated, and a ready-built set must be pur-
chased made by a firm associated with the Broad-
casting Company. He strongly advised all mem-
bers to apply for experimental licences, by the pos-

session of which they would be able to make their

own sets and experiment with different circuits.

Mr. Newall gave his personal experience in the
matter of experimental licences and correspondence
he had had with the Postmaster-General on the
subject of aerials.

Mr. Goff gave a brief idea of the capabilities of

one or two types of circuits, and said the Broad-
casting Station would be open at Manchester
very shortly, and should be received quite well on
a good crystal set.

New members were enrolled.

Radio Society of Birkenhead.
Hon. Secretary, Mr. R. Watson, 35, Fairview

Road, Oxton. Birkenhead.
The opening night of the above Society was

held on Tuesday, November 21st, at 8 p.m., at

3(), Hamilton Square (top floor), Birkenhead.

A demonstration of telephony was given, and
various parts of radio apparatus belonging to

members were e.xhibited and demonstrated.
Application forms for membership were handed

round during the meeting. AfHliation to the

Wireless Society of London is being applied

for. Subscri])tions are : 10s. for members over

18, 5s. for members imder 18. and 2s. 6d. for lady
members. All subscriptions should be sent direct

to the Hon. Treasurer, Mr. (;. .\. King, 1 7, Kingsland
Road. Birkenhead.

Hartlepools and District Wireless Society.

Hon. Secretary, Mr. Robert L. Howey, 33, Grange
Road, West Hartlepool.

On October 10th a very interesting lecture was
gisen on " Wireless Control," by Mr. G. Wenn.
A model ship contructed by Mr. Wenn was used to

demonstrate. This ship was built and worked
nearly fourteen years ago.

The lecturer also mentioned the wireless control

of airships.

Mr. Patterson, President of the Society, proposed
a hearty vote of thanks to Mr. Wenn, and con-

gratulated him upon building his model ship.

The proposal was carried with applause.

.Vn interesting syllabus of lectures and events

has been prepared for the coming winter.

The Society asks for lecturers.

Manchester Radio Scientific Society.

Hon. Secretary, Mr. H. D. Whitehouse, 16,

Todd Street, Manchester.
The Annual General Meeting was held on October

13th, Mr. G. G. Boullen being in the chair. After

the minutes of the last annual general meeting,

October !9th, 1921, had been read and passed,

the Secretary gave his report of the year's work,

and also read some correspondence of the Wireless

Society of London. Questions on the subject

matter were then invited and duly answered.

The meeting proceeded with the revision of rules,

and also discussed the question of how to meet
the coming wireless boom. The election of officers

for the forthcoming session was taken in hand,
and the following gentlemen were re-elected :

—

Chairman, Mr. G. G. Boullen ; Hon. Secretary,

Mr. H. D. Wliitehouse ; Hon. Treasurer, Mr.

J. R. Halliwell ; Press Secretary, Mr. J. W. Hand.
An ordinary meeting was held on October 25th.

The minutes of the annual general and the last

ordinary meeting were read and jjassed, the new
rules formulated coming into force. Four new
members were duly elected. Suggestions were
received by the Committee for the holding of

meetings weekly instead of fortnightly as hitherto,

every alternate Wednesday being left open for

new members, especially those just beginning,

to receive help and advice from older experimenters.

The Society is laying itself out to assist the new-
comers, and hopes that interested people will not

faU to communicate with the Secretary. Mr. J. R.

HalUwell then gave " His Impressions of the All-

British Wireless Exhibition," which proved of

great interest. The lecturer concluded with a

frame aerial demonstration, using a three-valve

set. The Metropolitan Vickers Station, Man-
chester (2 ZV) came through very well.
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Bromley Radio and Experimental Society.
Hon. Secretary, Mr J. Furgusson-Crooiiie,

Gowrie, Wendover Road, Bromley, Kent.
A meeting was held on November 1st at the

Cluh-room, Ex-Service Men's Club, London Road
(permanent headquarters). Meetings will be held

on Mondays, at 7.30 p.m. An interesting lecture or

demonstration has been arranged for every meeting
this year.

The Secretary introduced Mr. L. Stopes (Chairman
of the Society), who gave an instructive and interest-

ing lecture on " Primary Cells and Accumulators."
A representative collection of cells kindly loaned

by Messrs. Siemens Bros., of Woolwich, showed
the practical application of the lectvirer's remarks.

Plymouth Wireless and Scientific Society.
Hon. Secretary, Mr. (J. H. Lock, 9, Ryder Road,

Stoke, Devonport.
A joint meeting of the Society and of the Junior

Institute of Engineers was held on October ,31st.

A lecture was given by Mr. G. H. Lock on " Wire'ess

Reception." The lecturer referred to the pioneer

work of Carl Hertz, Branley and otlier.s. The
principles of tuning were explained, and the magnetic
and crystal detectors dealt with. The Edison
effect, the Fleming two-electrode valve, and,

ultimately, the three -electrode valve followeil.

A typical characteristic curve was showTi, and the

rectifying and amplifying points explained. Magnetic
reaction and the reception of continuous waves
completed the lecture. A demonstration followed,

during which, by means of a seven-valve set, the

lecturer was able to illustrate the principles of
" beat " reception.

Ealing and District Radio Society.
Hon. Secretary, Mr. \V. F. Clark, 52, Uxbridge

Road, Ealing, W..5.

The new .series of lectures has proved to be a
valuable asset in attractiii'; new meinbers. On
October 27th, the Society unanimously decided

to forward a protest to the responsible authori-

ties against the inadequate representation that

the wireless experimenter has received at the

meetings of the British Broadcasting Company held

recently. They asked that the position of the bona

fide wireless experimenter be more explicitly

defined.

Sale, Altrincham, and District Radio Society.
Hon. Secretary-, Mr. H. Fowler, Alston, Old

Hall Road, Sale.

A Society has now been formed with headquarters

at the Reform Club, Sale. It is proposed to form
a ladies' section and also a jimior section.

Portsmouth and District Amateur Wireless
Society.

Hon. Secretary, Mr. R. G. H. Cole, 34, Bradford
Road, Southsea.
The fortnightly business meeting was held on

November 1st. There was a fair attendance.

Discussions took up considerable time, and the

lecture by Mr. Harrold on " Wireless Telegraphy,
Telephony Broadcasting," had to be curtailed.

Mr. Harrold is a master of his subject. He con-

veyed to the members the system of the earliest

forms of transmitters. A hearty vote of thanks
was accorded the lectiu-er.

Croydon Wireless and Physical Society.

Hon. Secretary, Mr. B. Clapp, " Meadmoor,"
Brighton Road, Purley.

At the Central Polytechnic, Croydon, on November
4th, Mr. S. H. Naylor lectured on " Hints to the
Student and Teacher of Wireless Telegraphy."
Mr. Naylor explained the easiest ways to study the
subject, and emphasised his points with several
analogies and demonstrations with simple models.
A keen discussion then followed, and the meeting

terminated with a hearty vote of thanks to
Mr. Naylor.
The next meeting, which will take place on Satur-

day, December 2nd, at 7.30 p.m., being the annual
general meeting, it is requested that all members
will endeavour to be present. There will be a
lecture on " Small Rectifiers for Charging from
A.C."

Wembley Wireless Society.
Hon. Secretary, Mr. W. R. Mickelwright, 10,

Westbury Avenue. Alperton, Wembley, Middlesex.
On November 2nd, Mr. H. E. Comben gave a

most interesting lecture on " Inductance and
Capacity," and demonstrated with analogous
mechanical apparatus. On November 9th, Mr. H. E.
Wallis lectured on " Tuning and Tuners," and
on November 16th members cjueries and difficulties

were dealt with in a general discussion. The Society
now has over 80 members, and a -Jiuiior Section
has just been formed for the education and assis-

tance of boys starting wireless. The age limit

is 12 to 16 years.

A social evening is being arranged for Dec. 8th.

Plymouth Wireless and Scientific Society.
Hon. Secretary, Mr. G. H. Lock, 9, Ryder Road,

Stoke, Devonport.
At a meeting of the above, held on November 7th

at Plymouth Chambers, a lecture on " High
Frequency Amplification " was given by Mr.
L. J. Voss. Starting with a lucid explanation
of the am|)lifying region of the characteristic

curve of a normal valve, the lecturer proceeded
to describe the various methods of communicating
the amplified impulses to the grid of the succeeding
valve.

Seven new members were elected, bringing the
present total membership up to forty-two.

Thames Valley Radio and Physical Association
Hon. Secretary. -Mr. Erie A. Rogers. 17. J.einster

Avenue, East Sheen. S.\\M4.
Meetings now take place every fortnight at the

Hut, Wigan Institute (one minute from Mortlake
Station, L.S.W.R.) and interesting lectures are

given each evening. Morse code is taught and
through the kindness of several members, a four-

valve set will shortly be installed.

Major-Cieneral Shaw and Dr. Mackintosh have
just consented to become Vice-Presidents.

Broadcasting is specially catered for and every
help given to beginners.

Trafalgar Wireless Society.
Hon. Secretary. Mr. F. H. Stanlake. Trafalgar

Hotel, Greenwich, S.E.IO.

The eighth weekly meeting took place on October
30th, at the above address. It was decided to

proceed with the erection of an aerial and receiving

apparatus for demonstration purposes. Mr. R. J.

Stanley, the Society's instructor, gave a lecture

entitled "Valve Reception and Amplification,"

which proved exceptionally interesting and in-

structive to beginners. Amateurs are welcomed
every Tuesday evening at 8 p.m.
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Questions and Answers
NOTE.—Thiji section of the ynagazine is placed (U the disposal of all readers who wi^h to receive advice

and information on matters pertaining to both the technical and non-technical sides of wireless work. Readers
should comply with the following rule^ :—(1) Each questions should be numbered and written on a separate sheet
<in one side of the paper, and addres.ied " Questions and Answers," Editor, The Wireless World and Radio
Review, 12113, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in

their questions readers arc advised to search recent numbers to see whether the same queries have not been dealt
with before. (3) Each communication sent in to be accompanied by the '" Questions and .-Inswers " coupon
to be found in the advertisement colutims of the issue current at the time of forwarding the qi4estions. (4) The
name and a<ldre.'<s of the queri.^t, which is for reference and not for publication, to appear at the top of every sheet
'»/ sfieeJs, and unless typewritten, this should be in blocic capitals. Queries u-ill be ansicered under the iidtials

and town of the correspondent, or, if so desired, under a " nom de plume." (5) In view of the fact that a large
proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised
before making use of them, to satisfy themselves that they would not be infringing patents. (6) Where a reply
through the post is required every question sent in must be accompanied by a postal order for the amount of
Is., or Ss. 6d. for a mai-immn of four questions. (7) Four questions is the maximum which may be sent in at

one time.

"E.S.W." (Manor Park) asks (1) For a
circuit employing I H.F. valve, crystal detector, atul

I note nutgnifie.r. (2) Which coils are the best to

use in a circuit of this type.

(1) See Fig. 1. The tuned anode method of

H.F. ampUfying is employed, and the crystal

detector and L.F. transformer is connected across
the anode and reaction coil, in order that the
maximum amount of potential is available for the
input circuit of the note magnifier. (2) You will

find it very convenient to use a three-coil holder
for the tuning and reaction coils, and for the
anode coils we suggest plug-in honeycomb coils.

not think you will be able to pass a current of over
2 amperes through the rectifier, and the safe voltage
across each is about 40 volts. We suggest you
connect four 200 volt 50 candle-power carbon
filament lamps in parallel, and join the rectifier

output in series with the lamps.
" B.H.R.S." (London) asks (1) For a criticism

of a set. (2) // it will respond to telephony. (3)
The capacity of the variable condenser. (4) The
wavelength of 2 LO under various conditions.

( 1 ) The circuit is all right, except that 50 megohms
is much too high for an anode resistance. It should
be of tlie order of 50,000 ohms. Also, the leak

Fio. 1.

"A.W." (Harrogate)—We are afraid you
cannot wind the transformer core to deal with
1 kW. if the frequency of supply is 50 cycles and the
voltage is 200 volts. To ensure a reasonably
small no load current you will require 600 turns
of No. 18 D.C'.C. wire, and this winding would
more than fill up the window area available.
We suggest you use a transformer core \vith an

area of cro.ss section about 4 square inches, and if

you would send us further particulars, we shall be
pleased to calculate a suitable winding. We do

•esistance of tlie second valve should be taken to

the filament of the valve instead of back to the

plate of the first valve as shown. The choke
coil in the anode of the second valve is jiot really

necessary. (2) Yes, but as we have repeatedly

pointed out, it is luidesirable to use a parallel

condenser on such short wavelengths. (3) The
condenser should be about 00005 mfds. (4) The
wavelength used by this station is always 360
metres. It is not changed at different hours of

the c\ay, as you appear to suppose.
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"SEEKER " (Holloway) asks for critkism of
circuit submitted, dtul whether it is covered by patents.

The circuit submitted is quite correct, and of

course is covered bv patents.

"J.F.E." (Cape Verde Isles) asks (1) For
criticism of transmittiny circuit submitted. (2)

Range. (3) // set could easily be altered to transmit

telegraphy.

(1) We do not care for the arrangement. (See

Fig. 2. (2) The range would be about 25 miles
under the best conditions. (3) Unfortunately
you have not much apparatus at your disposal,

and we suggest you couple the microphone and a
few turns of wire to the aerial inductance, or you
could tap the microphone across a portion of the
A.T.I.

^UMUMW^^

-"

—

nm^

Fig. 2.

"FRAME AERIAL " (Leicester).—We sug.
gest you employ the first aerial arrangement. It

would be better if you could use an outdoor aerial,

but you should receive signals with the proposed
arrangement, although another H.F. valve will be
required to make the signals of satisfactory
strength. We think a three-valve set, using
1 H.F., 1 detector and 1 L.F. valves, will be
required, and a suitable diagram is Fig. 4, page 147,
October 28tli issue.

"SPARKS " (Swansea) is about to build a

five valve amplifier set, and asks for an efficient wiring
diagram

.

You will be able to obtain back numbers of this

journal from the Mail Order Department, Tlie

Wireless Pre.ss, Ltd., 13, Henrietta Street, London,
and we think you will experience no difficulty in

choosing a circuit using five valves.
" A.B." (BloomsbuTy) asks whether it is possible

to obtain five -electrode valves such as described in

Mr. Prangnell's article in our issue of June 2ith
ktst, and, if so, where they can be bought.

We believe it is possible to get the.se valves, and
we suggest you write to tlie valve manufacturers.

" H.R.B." (Holloway) asks (1) For correct

values of condensers C'2 and CS described on page 714
of our September 2nd issue. (2) Wliether a low
temperature valve would be suitable for the super-
regenerative circuit.

(1) See reply to " A.R.T." (Derby) below. (2)
Low temperature valves are useless for this purpose.
It is always better to use the valves for whicli the
set is designed. Full constructional articles have
appeared in the issues of October 21st and 28th.

" A.R.T." (Derby) asks (1) Correct values of
condensers described on page 714- o/ our issue of
September 2nd. (2) Whether inductance coil having
600 turns of S.W.O. wire round 3

J" tube, and
reactance having 145 turns of 30 S.W.O. will give
good results. (3) Criticism of arrangement. (4)
Whether his circuit is likely to receive sanction from
the Post Office.

(1) The correct value for the condenser is 0005
mfds. (2) The values proposed for L and L2 will

do very nicely. (3) The proposed arrangement
will not give any results. The loop should consist
of 12 or 14 turns, spaced J" on a 3' former.
(4) The loop is small, and although there may be
oscillating energj- in it, the energy radiated will be
small. Considerable skill and experience is neces-
sary before you can hope to successfully make
satisfactory use of the Armstrong super-regenerative
circuit. (4) We cannot say whether the Post
Office will grant you permission to use this circuit.

" G.N.W.B." (Wisbech) asks questions aboiU a
transmitter. (1) Capacity of condensers. (2) Re-
sistance of grid leak. (3) Size of frame aerial for
400 metres.

(1) Grid condenser. A = 0002 mfds. Tuning
condenser B = maximum value 0001 mfd. Bv-pass
condenser C = 0-001 rafd. (2) The grid" leak
resistance should be about 30,000 w. (3) A suit-

able frame aerial for your purpose would consist of
12 turns of No. Hi wire, spaced \m., wound on a
frame 4 feet square.
"J.B.B." (Wolverhampton) asks (1) For

criticism of his circuit. (2) The best ratio of L.F.
transformer windings. (3) Best values of H.T.
voltage.

(1) The diagram submitted is correct, except
that the reaction terminals should be between the
anode and L.F. transformer primary. (2) The
best ratio for L.F. intervalve transformers is 1 to 2

or 1 to 3. A high ratio transformer is useless if

the primary impedance is low. (3) We suggest
you use 60 volts, but you can alter this value if a
little experimenting shows another voltage is

suitable.

"MACK " (Brixton).—To connect up the
amplifier to your single valve set, take out the
telephones, coruiect the input transformer in the
plate circuit of the single valve. If you have any
difficulty, consult the diagrams which have recently

appeared showing low frecjuency valves connected
together.

" P.B." (Blackheath).— (1) The suggested
values are quite correct. (2) The disadvantage of

a semi-aperiodic coil is tuning is broadened.

(3) The first arrangement is better, and you
should adjust the distance yourself, finding by
experiment the most suitable position. (4) No
condenser is required across the reaction coil,

but a few tappings will be useful. We suggest you
wind 60 turns of No. 38 D.S.C wire.

" E.T-B." (Malta).— (1) The number of turns

of wire in the H.F. transformer is too low, and we
suggest you make the transformers described in the

issues of September 2nd, Itith and 23rd. For
wavelengths above about 2,000 metres it is more
convenient to xise the resistance-capacity method.

(2) The manufacturers do not publish the amplifi-

cation factor of the valves to which you refer.

(3) .\ full constructional article appeared in the

issues of October 21st and 28th.



November 25, 1922 IHI-: WIHKLKSS WOKLl) AM) RADIO KKXIKW

"A.S." (Southport) n,ik-s i-iilain riiicxliu/is

•ibotU a cry''<tal --^ct.

(1) About 1 II). «ill be sufiieipiit for tlie purposo.

(2) Tlie coil di'sfiibeil will easily tune the eircuit

up to 4,000 metres with the value given lielow

for the parallel eomlenser. (3) Xo. I, 0001 mfds. ;

No. 2, 00005 mfds. ; No. 3. 0002 nifds. (4) The
cireuit shown is quite good for a simple set. Some-
what better results would of course be olitained

with a loose eovijiler. but this is by no mcims
essential.

"J.M.P." (Euston). -(I) The type of set

sketched is not at all efticient. Apart from various

details, the arrangement of the crystal is almost
useless. If u.sed, it should be connected into the

circuit as shown in Fig. 1, page 670, August I'Jth,

and many other cases. Any ordinary receiving

valve will lie all right for this circuit. (2) There
is no definite fornuila to determine the relation

between the tuning coil and the reaction coil. The
size of the latter depends chiefly on the electrical

constants of the aerial, (larticularly its resistance,

and those of the \alve. (3) For a closed circuit

wavelength in metres = 1885 \ L mhys C mfds.
For an aerial circuit, in which the capacity of the

iierial itself has to be reckoned with, the fornuilfe

are not so simple. FornuiUe applicable to a variety

of cases will be fomul in variotis text -books, notably
Xottage's "Calculation of Inductance and Capacity."

(4) .-Vpply to the Wireless Press, Ltd., for a full

list of their publications.

"J.G." (Edinburgh).— (1) A circuit of the

tyi)e sketched should work cjuite satisfactorily

on all wavelengths, and those that you should
be able to obtain are therefore only limited by the

set of slab coils which j-ou pos.sess. (2) This
behaviour is not very luiusual. Coupling up the
iierial adils damping to the circuits, which may
quite possibly be sufficient to extinguish oscillations.

All the evidence points to your aerial having rather

a high resistance, and you should endeavour to

improve this. (3) The wavelengths with the

smaller condenser will be in each case approximately
4/5ths of the values with the larger condenser.

(4) The only alteration necessary to improve
results on wavelengths as short as are projected
for broadcasting is the substitution of a series

condenser for that shown in parallel with the
A.T.I.

"C.M.L." (Deal) a-iks (1) IJ mrcessfiil n-.'iull.i

could be obtained in London with a loud speaker
iiltftched to It two-vulre set. (2) What is the cost

of a transmitting licence.

{ 1 ) Such a combination should give quite useful

I'esults on 2 LO, and possibly on amateur stations

in the immeiliate neighboui'hootl, but it should
not be expected to give loud speech from a large

niunber of stations. The valves should preferablj-

be used as detector followed by a stage of L.F.
amplification. (2) £1 per annum.

" ENQUIRER " (London) asks (1) Why it is

that wireless siijnals have a greater range at night

than they hare in, the daytime. (2) Where he ran
find an ej'planation of the phenomenon.

( 1 ) The generally accepted explanation is that
diuiiig the day the upper layers of the atmosphere
are in a state of distiu'bance owing to the action

of the sun's rays. At night this disturbance
no longer exists, and the upper layers settle down
into more or less level strata, which have the pro-
perty of reflecting back to the earth a great part
of the signals which are dissipated and lost in the
upper regions of the ail' during the day. A fuller

treatment of this point will be found in most good
text-books, and in particular the new book on
directional wireless by Keen, recently published
by the Wireless Press, Ltd.

" P.G." (Ireland). (1) You should have as
good a chance of getting this station with the set
you mention as with anything on the market,
l>ut we doubt whether the reception is possible
at the distance. (2) You might get Paris, ajid pro-
bably the broadcastmg stations in the West of

England when these come into operation.

" L.G.J.B." (Ealing) asks (1) For a criticism

of two sets. (2) Approximate current consumption
of an '-Ora" valve. (3) What the range of the sets

mentioned above will be. (4) // either of the circmis
are capable of receiving 2 MT and the Dutch concerts.

(1) The single valve set is all right except for

the facts which we have to call attention to in

nearly 50 per cent, of the criticisms which we give,

viz., use of a parallel condenser on short waves
is inefficient, and reaction back on to the aerial

leads to serious radiation. The crystal arrangement
in the other set is useless (see Fig. 3. page 537,
July 22nd issue). (2) About i ampere. (3) They
will not be allowed in the form shown. With
reaction suitably modified they will give telephonic
ranges of apjjroximately 30 and 50 miles. Tele-
graphic ranges depend entirely on the power of the
tran.smitting station.

Fig. 3.

"ARUNDEL " (Liversedge) a.sfe (1) Whetlier

circuit submitted will be a/jproi-ed by the Post Office.

(2) Criticism of circuits. (3) Circuit for 440 m.
loave spark transmitter using motor spark coil.

(4) For circuit.

( 1 ) We do not think the Post Office wUl approve
this circuit. The values suggested are correct.

(2) The circuit (a) is better than circiiit {b), because
interference can be reduced. (3) We cannot give

you details for a spark transmitter without
fiu-ther particulars. (4) .See Fig. 3.

b2
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" J.S.F." (S.E.24).—The variometer wliicli the
author of the articles describing a super-regenerative
receiver used ^as a simple variometer of American
pattern. We suggest you write to manufacturers
who advertise American pattern wireless compo-
nents in the colunms of this journal, stating your
requirements.

" COUE " (Peebles) asks (I) For criticism

of his aerial and receiving set.

(1) The aerial is quite suitable, and is in a very
fa\-ourable position. 'J'lie sketch of your receiving
set submitted shows several wrong connections,
and we suggest you rewire the set, using Fig. 4.

The V.24 valves are clearly marked, and you should
be sure to fit them to the valve holders correctly.

Fig. 4.

"INTERFERENCE" (Sheffield). (1). (2)

and (3). See recent issues. A good method is to use
the reaction coil coupled with the anode coil, or

secondary coil of the H.F. transformer. Several

diagrams have been given, and you should choose
one which suits your requirements.
" S.F.W." (Berwickshire).—(1) We suggest

you use a four-valve set, 2 H.F„ 1 detector, and
1 L.F. valve, as shown in Fig. 3, page 111,

October 21st issue. (2) You will be able to make
up a list of parts required, and estimate the cost

yourself. (3) Your suggestion is correct, and we
think if jou make up the set as shown in page 1 1

1

you will be satisfied with the results. (4) We
camiot say, but you should protect yourself by
purchasing guaranteed apparatus from firms of

standing. See our ach ertisement pages, and make
a careful selection.

"A.C.R." (Twickenham).—(1) It is better

to wire up your set with tinned copper wire, and
not use the lighting fle.N. (2) When receiving

short waves you should cut out a good deal of the

reaction coil. Your reaction coil is apparently
made for use on long waves, and you will not.

therefore, recjuire such a large reaction coil when
receiring short wavelengths.
"J.A .P." (Yorkshire) asks (1) The number of

plates required for a niriable condenser of ai/xicily

0-001 mfd.. 0-6005 mfd. and 00003 mfd.-<. The
moving plates are 2i" diameter. 0-028" thick, and
spacing washers 0-125". (2) The capacities of

cmtdensers he has constructed.

(1 ) You will require 93 plates for the 0-001 mfd.
condenser. 47 for the 0-0005 mfd. and 29 for the
0-00(13 mfd. (2) The condensers you have made

will have capacities of 0-0005 mfd.. 0-0003 mfd.,
and 0-00000 mfd.
"BUZZ " (Bexhill-on-Sea) asks (1) How to

add a valve to the circuit given to " W.V, '

' (Fulham),
September I9th ifsue. (2) What are suitable con-
denser values. (3) Whether the above circuit is

capable of energising the aerial circuit.

(1) We suggest you add one H.F. valve, using
the timed anode method of coupUng. See Figs. 4
and 5, page 147, October 28th issue. (2) Suitable
valves for the condensers are marked in the abo\'e
figui-es. (3) The circuit referred to is capable of
energising the aerial, and you will notice in Fig. 4.

page 147, October 28th issue, the reaction coil is

not coupled to the closed circuit, but to the tuned
anode coil. Energy cannot be radiated to any
serious extent from the aerial circuit when this

arrangement is used.
"MAGNUS SPES " (Hornsey) asks for a

criticism of his circuit submitted.

The proposed arrangement is quite suitable, and
the connections are correct. The reaction coil ma\-
consist of 100 turns of No. 40 S.S.C. wire. Should
you wish to receive long wavelength signals, you
may find it necessary to add a small coil in series

with the reaction coil.

"H.C.P." (Kent).—We suggest you abandon
the scheme and use a normal method of switching.
It is very bad practice to include jacks in H.F.
circuits, unless the jacks are specially constructed
to possess low capacity. Why not use the method
of connecting shown on page 883. September 30th
issue.

'

' W.G.P. '

' (E.l 1 ) a.'iks us to criticise the diagram
of connections submitted.

The general anangement of the apparatus is

satisfactorj". but we do not care for the method of

u.sing reaction. The reaction coil should couple
with the anode coil of the first \alve. You would
also find it better to use a closed circuit. The
circuit is easier to operate when the grid leak is

joined to the + L.T.
" REGULAR READER " (Birmingham) a«7,s

(1) For criticism of circuit stibmitted. (2) The
capacity of a variable cotidenser. (3) Whether the

condeiiser will give fine tuning. (4) Whether the

electric light tvill affect reception.

(1) The circuit connections are correct, but we
suggest you couple the reaction coil to the .secondary

of the H.F. transformer. (2) and (3) Unfortvmately
you do not give us sufficient particulars to enable
us to calculate the capacity, but the condenser
probably has a capacity of 0.0003 mfds., and
therefore is suitable for fine tiuiing. (4) The
siippl3-, if direct current, will not affect reception,

but if A.C., you may hear a disagreeable hiun which
will be difficult to remove.

SHARE MARKET REPORT
Prices as wo go to press on November 17th, are :

—

Marconi Ordinary .

.

.

.

£2

,, Preference .. .. -i

Inter. Marine . .

.

1

,, Canadian

Radio Corporation of .America :

—

Ordinary
rreterenci

18

18
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Conversion of the Townshend Wavemeter
EXTENSION OF RANGE TO SHORT WAVELENGTHS

By B. E. Alston.

THIS article is intended to be of use

to those amateurs who possess a

Townshend XX'avemeter. The normal

range of this instrument is from 4,000 to

300 metres. This is effected by (i) plugging

in an extra condenser across the condenser

which is in parallel with the variometer, and

(2) by switching the variometer coils in series

or in parallel. Now, if a switch could be

provided to cut out the existing condenser

across the variometer, then the instrument

would give much lower readings. This

... ^^^H

The Townshend Wai-emeter.

can be done by using the right-hand plug

sockets. In the diagram overleaf, figure

with four wires connected to one end of it.

These four wires are disconnected from the

condenser, soldered together, and a lead from
the join taken to one of the right-hand plug

Interior, dhotrituj Varto/ut l( r.

sockets. The condenser terminal is then
connected by a lead to the other plug
socket. Then, when the plug is in the

sockets, the condenser is in circuit and
everything as originally arranged. If the

plug is left out however, the condenser is

disconnected, and the instrument will read

down to about 90 metres. This rearrangement

is shown in figure (b). A rough calibration

chart is given. This will be approximately

(a), will be seen the front condenser (the constant for all instruments, due to their

one permanently across the variometer) standardised manufacture.
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?rrf9:\

Interior vicir from the bark, shouiiuj variometer

stationary uinriing. celt, buzzer, and fixed value

condensers. The soclcels on the left are those to which

leads are joined in con rerting the irni-eweter for use

on short wavelengths.

Of course, when the plu? is in the left-hand
'^''^ "PP^'' <^ondenser on the right-hand side carries

^ ,,•,', , 1
the fotir leads.

sockets—for the higher wavelengths—a short-

circuiting plug should be left in the right-hand

sockets to put the condenser in circuit, other-

wise all the readings above i.ooo metres will

be incorrect. The instrument was calibrated

against a Sullivan Wavemeier for the 300-100

metres ranee.

/

O) <Q

lis

Method of transferring the condenser connections. Circuit diagram of the Converted Wavemeter.
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Wavelength. Switch. Scale reading.

1 570

525
>. 480

420
360
580

[ 500
460
420

.4 ccMbration curve can be drawn from these figures

and preferably fixed on the back of the instrument
and varnished over to preserve.

300 m.

275 m.
250 m.
225 m.
200 m.

175 m.
150 m.
125 m.
100 m.

Revolving Coil Holder
.\ Device for Rapidly Changing Tuning Coils.

The coil holder, designed from a principle

suggested by Mr. W. Lee, provides a very

convenient method for rapidly interchanging

tuning inductances and also varying the

extent of coupling. Referring to the adjoining

diagram, the coils are carried in the mounts
which are held between ebonite plates, the

lower one hawng on the under side, metal

segments. These segments are cut from a

plate, screwed or pinned and soldered to the

ebonite.

The coil holders and plates are held down
to a base by means of a spindle and spring

washer, so that spring contacts, similar in

pattern to those adopted in bayonet t\'pe lamp
holders recessed in the base, may make reUable

contact with the segments.

The fixed inductance to which the revolving

•coils are coupled is arranged on the base so

that minimum coupling is provided as soon
as the contacts throw the movable coil in

circuit. Further turning of the knob then

tightens the coupling to the required degree.

Critical coupling may be effected by arranging

limited movement to the coil attached to the

base and operated throJgh reduction gearing.

Better still perhaps, is to clamp a toothed

wheel of a slightly larger diameter than the

top plate, under the spring washer, so that it

only has a friction grip on the plate, the friction

being insufficient to hold the plate when the

vivheel is locked, yet when the wheel is turned

by a small pinion the plate also revolves. With
a few modifications, the driving wheel for

critical adjustment may be moimted below the

coil holders to facilitate the setting up of the
small pinion or worm wheel with its spindle.

Two rotating holders, each designed to

carry four or more coils assembled side by side,

can be employed for rapidly changing the

inductance coils in circuit in a tuner or receiver,

the coils and holders being inside the instru-

ment, one having a spindle extended on to

the front of the panel. If it is desired that

both revolving holders shall turn together,

they may be fitted with toothed wheels, and
coupled together with a third wheel, to which
is fitted the operating spindle and knob.
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The Johnsen-Rahbek Loud Speaking Amplifier.

By S G. Crowder, Grad. I.E.E.

FOR the benefit of amateurs who wish

to utihse the tremendous degree of

amphfication offered by a suitable design

of loud speaker, employing the principle

of the electrostatic adhesive effect of metal

and mineral, a description here of a cheap,

efficient and easily made instrument will not

be amiss.

This adhesive effect due to the Danish

engineers, Johnsen and Rahbek, and whose

apparatus was demonstrated at the Institution

of Electrical Engineers some time ago, has

been fully described by Mr. P. R. Coursey

in his articles on " Loud Speaking Tele-

phones."*

Fig. 1. DetriUs of drum, band and diaphrnym

.

A recent article in this journal by Mr. F. H.

Haynesf described an arrangement whereby

agate was used in the construction of the

cylinder, which is, of course, an ideal pro-

position, but it is likely to become rather

expensive to the bulk of amateurs.

I will therefore endeavour to give a descrip-

tion of a comparatively cheap loud-speaking

amplifier which I have made, giving excellent

results. The cylinder in this instance is

of brass and made up of No. 14 S.W.G. tube

sweated on to two end flanges forming spigots

and the whole turned up in the lathe dead
true as shown in Fig. 2. It is of course

• Wireless World, Vol. IX., pp. 225, 266. 289,

311,371.

t
Wireless World and Radio Review, Vol. X..

p. 159.

Fig. 2. Me/hod of driving cylinder.

essential that the surface of the cyUnder
be absolutely free from blemishes or scratches,

and should be highly polished. One end
of this cylinder is supported and revolves in

an adjustable gimbal bearing, to minimise
friction, and the other end direct coupled

to a small electric motor provided with a

variable resistance. Care must be taken to

properly insulate the coupling by a disc of

ebonite. The barrel and motor are centred

and properly aligned, the latter being fixed

to the base by a small block ofwood.
The semi-conductor in this case is flexible

gelatine film cut from an ordinary developed

photographic film, zl in. wide by about 4 in.

long, with the " image " side removed if

desired with hot water. This is coated on
the outer surface by a metallic electrode

made from two or three sheets of" condenser
"

tinfoil, free from pinholes, cut to within

a in. of each edge of film, laid together

and ironed flat and smooth and fixed to the

film with amyl acetate solution (Fig. 3).

One end of this band is now joined by a

thread of twisted silk or catgut to a round dia-

phragm made up from a disc 2 J in. diameter,
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of clear ruby mica wedged between two metal

rings. In the centre of the disc is fixed a

sewing needle with moderate size eye, cut

down to about § in. ; this is inserted into a

hole bored in the disc. A small copper foil

washer is placed on each side of the disc

roimd the needle, and a blob of solder dropped

over it, as shown in Fig. i

.

After securing one end of the band by the

thread to the needle, the band itself is wrapped
round a portion of the periphery ofthe cylinder,

gelatine in contact with the brass, and secured

at the other end by two light wire springs

to maintain band in tension, and to allow for

the electrostatic friction caused by the differ-

ence of potential between band and cylinder.

These springs may be conveniendy connected

to input terminals for the polarising voltage.

As it is essential to keep the cylinder free from

aaadoo \ ®
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h'ig. 3. The friction band showing method of
attaching the ends.

dust of any sort, a brush should be provided

to bear on the surface as it rotates. This can

be conveniendy made from several camel
hair brushes, the hairs being extracted and
arranged flat and glued into a slotted wooden
support, inclined to the sides of cylinder, the

brush being slighdy less in length than

the latter.

The contact finger for the polarising voltage

to the cylinder is made from a phosphor bronze

strip 4 in. by i in. to one end of which is

soldered a small pad of copper gauze, curved

on the surface and smoothed off with a file.

This end is bent as shown in Fig. i to form
a springy contact on to the shaft of the cylinder

to ensure constant contact. The opposite

end is drilled and secured by a nut and terminal

on a small brass pedestal. The whole is

then mounted inside a suitable case, which
can be made quite cheaply, the shape being

left to individual taste, providing the band
covers a fair portion of the surface of the

barrel. The diaphragm itself is fitted in

the top of the case over which is mounted
a small gramophone horn, having a suitable

flange on the narrow end. Fixing the horn
is effected by passing four 4 BA screws

through the flange and diaphragm rings.

In the instrument described the diaphragm
and horn are mounted on a removable shding

9HR ^

Fig. i. The complete Loud ^Speaker.

panel, thus enabling the apparatus to be used
to record signals on a moving tape, by attaching

a thread, which originally moved the diaphragm
to a syphon recorder.

Fig. 4 is a photograph of the finished

instrument fitted with a selector switch used
as a potentiometer regulator for the motor.

The brass lube seen projecting from the

front of the instrument is purely an experi-

mental addition, in an unfinished state,

to record photographically, both telephonic

and telegraphic impulses. Suitable terminals

are provided for connection to microphone
or step-up transformers. A i in. spark coil

was utihsed lo perform the functions of the

Fig. 5. Circuit of loud speaker. M is a microphone
relay or receiver coupled to microphone.

latter, the contacts being screwed tight;

tumbler switch and terminals for motor are

also provided.

The back of the case is provided with a

hinged glass door, for easy access and inspection

of the instrument while in operation.

The suitable circuit is shown in Fig. 5.

The polarising voltage in this instance is

derived from the usual H.T. battery supplying

the anode voltage to the valves.
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Electrons, Electric Waves, and Wireless
Telephony—IX.
By Dr. J. A. Fleming, F.R.S.

The articles appearing under the above title are a reproduction with some additions of the

Christmas Lectures on Electric Waves and Wireless Telephony given by Dr. J. A. Fleming. F.R.S.

,

at the Royal Institution, London, in December and January, 192 1- 1922. The Wireless Press, Ltd.,

has been able to secure the serial rights of publication, and any subsequent re-publication. The
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7.

—

Electromagnetic Radiation and thf
Quantum Theory.

Before we can proceed to explain the manner
m which the vibrations of electrons, atomic
nuclei and atoms or molecules give rise to a

vast gamut of electromagnetic waves stretching

from the shortest X-rays up to the longest

known dark heat rays, and beyond these the
Hertzian and the wireless waves, we shall have
to attempt the task of elucidating the nature of

the so-called Quantum Theory or hypothesis

introduced into physics by Professor Max Planck
about the year 1901, which has opened a new
chapter in the development of physical ideas.

It will be necessary to preface explanations

by some definitions of terms and words used
in the science of mechanics.
An important physical conception is that of

Energy. Energy is defined as the ability to do
Work, and this last is a technical term meaning
the displacement of a material substance against

some force which resists that displacement.

Thus, if we lift up a weight against the force

of gravity, we do work in this sense of the

word. The work is measured by the product
of the displacement and the force, each
reckoned in certain consistent units. Thus if

we lift up a mass weighing 10 lbs. to a height

of 10 feet, we do work against gravity to the

extent of 10 < 10 foot-pounds. The time
taken in doing the work does not affect its

numerical value. Thus in the above example
the work done is 100 foot-lbs., whether the

mass is lifted very slowly or very quickly.

When the substance has been so lifted up
against the force of gravity it is said to have
potential energj' or energy of position to the

extent of 100 foot-lbs.

There are many ways in which such potential

energy can be accumulated. For instance, bv
bending or stretching a spring, by pumping

up water to an elevated cistern, or electrically,

by charging with electricity a condenser or

Leyden Jar. In all cases the work or energy

is measured by the product of two factors,

viz., a displacement and a force, a quantity

of water and a height , through which it is

lifted, or a quantity of electricity and the mean
potential to which it is raised.

The rate at which work is done is called

Power. Thus, if wc lift up a mass of 550
pounds weight a height of one foot in one
second, we do work of 550 foot pounds at a

rate calkd One Horse Pczver, which, however,

has nothing to do with a horse.

Energy also can exist in the form of a mass
in motion or some equivalent. In this case

it is called Kinetic or Motional Energy. It is

then measured by half th w product of the mass
and the square of its velocity.

The reason for this ir as follows :

—

Force is defined as any agency which changes

the momentum of a body. Th momenttmi
is defined as the product of ihe masi and the

velocity. The force is measured by the rate

at which it changes momentum or by the

momentum added per second

Thus if a body of mass m grams has a

velocity denoted by v^ centimetres per second

and after a short time t seconds, during which
it is acted upon by a force/, acquires a velocity

Woj then the force / is measured by the differ-

ence {mv.2 — mvi)it, because this is the time

rate of change of its momenttim. During
this time its velocity has changed from Vj to v.^

and if this has taken place uniformly, the

distance or space moved over by the body is

i (t'l + v.^) X t. The work done is then the

product of force and displacement or is

W--
(mv.. IlW?0 y (»a_±i!i)vr -^mvi^— ^mvi*
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This shows that the work done on a mass m
in increasing its velocity from Vj to v.;, is the

change in the quantity imv--^ T, called the

kinetic energy.

The above statement may be regarded as

vaUd in accordance with Newton's Laws of

Motion and his doctrine of absolute space and
time. The searching analysis to which the

ideas of space, time, and motion have been
submitted by Einstein and his followers have,

however, shown the necessity for modification

in our fundamental conceptions. The basis

on which these new views have arisen was the

inference made from the experiments of

Michelson and Morley, and from other obser-

vations, which demonstrated clearly that the

velocity of a ray of light is independent of the

motion of the source of light or of the observer,

and in fact is the same for every frame of

reference. The velocity of light is therefore

a fundamental constant of nature. It is always

and everywhere 300,000 kilometres per second

or very close thereto. \X'e denote this velocity

by the letter c.

Experience also shows us that our statements

about the facts of nature have in general

identical form whether we refer them to one
frame of reference or to another in uniform
relative motion with respect to it. Thus, if a

scientific man had a laboratory on board a ship

and made measurements of the time of vibration

of a certain pendulum or the space fallen

through in one second by a released ball, he

would find exactly the same numerical results

whether the ship was at rest in harbour or

moving smoothly and uniformly over the sea

at any speed. This is called by Einstein the

restricted principle of relativity.

In accordance with this theory, which, how-
ever, is by no means universally accepted,

it can be shown that the kinetic energy of

a mass m moving uniformly with a velo-

city V should be given by the expression

mc^J 1 - ^
I

c-

where c is the constant velocity

of light. If V is small compared with c the

energy is equal to mc- - \mv'-. Hence we see

that even if a mass is at rest with reference to

a certain frame of reference it is not therefore

destitute of kinetic energy.

Furthermore, it can be shown that if an
amount of energy E in the form, say, of heat is

given to a body of mass »i without altering its

velocity of translational motion v, its energy is

increased bv an amount -»' and

O-S)
therefore its total energy is expressible as

—

I ri^lr-

This implies that the apparent mass m is

increased by an amount £ c- by the addition of
the energy F. This seems to suggest that

what we call the mass of a body is only a

manifestation of energy of a certain kind,

possibly some form cf spinning or rotational

energy, and that the indestructibility of
Energy and of Matter are only two different

aspects of the same fact.

As long as the velocity of translation of a

mass is small compared with that of light the

increase in its kinetic energy, which results

from giving it a velocity v, is expressed by
lim''--T, and this, in ordinary classical theory,

is taken to be its kinetic energy, although the

theory of Relativity shows that it is not the

whole of it. There is in addition, in connection

with a mass tn a concealed or latent kinetic

energy measured by mc'-, even when that body
is at rest with respect to the framework of

reference considered.

Suppose then that a massive body like a

planet is moving along a certain path with a

certain kinetic energy at each point. Let us

suppose the path divided up into little elements

of length, each denoted by the symbol ds,

and let each element of length be described

in a short time, denoted by dt. Then the

velocity of the body in each little stage is

measured by the quotient ds.dt and the

kinetic energy by |w
(I)'.

'

if we call the

If we multiply the mean kinetic energy

during each element of motion by the time

dt taken to describe it, we obtain the product

i'-m-r ) dt or hm T ds or hnvds.
dt' ' dt

i If we obtain these products for each little

element of the path and then add them all

together or integrate over the whole path, we
obtain a result called the Action of the body.
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It appears that there is a certain kind of

equivalence between the product of a small

quantity of energy stored up or existing for a

long time, and that of a larger quantity of

energy for a relatively shorter time, provided

the product of energy and time of action is

constant.

What may be called the value of the energy

for physical purposes or the opportunity of

using or transforming a certain amount of this

energy is not merely measured by its numerical

amount, but by the product of its amount and
the time it is available.

Thus, to give an analogy, there is a certain

sense in which a small salary guaranteed for

a nvmiber of years may be the equivalent of a

larger salary guaranteed only for a lesser time,

viz., when the product of salary and years is

the same in each case. It appears then that

in physical phenomena and changes the all

important matter is the totality of the Action.

In a large class of physical phenomena the

spontaneous operations always take place in

nature in such a manner that the Action

expended is the least possible.

This piinciple of Least Action is of very

wide application in dynamics. Thus, a planet

moves in its orbit round the sun along a path

such that the Action in going from one point

to another is the least possible. There is a

corresponding principle of Least Time in

optics. A ray of light moves through a

medium with a velocity which is inversely as

the index of refraction (denoted by /x) of that

medium. Hence the time of travelling over

an element of path ds is the product I'ds. The
path of a ray of light through a series of trans-

parent media is always such as to make the

sum of the elementary products nds a minimum.

The important innovation introduced by
Planck in 1901, in connection with radiation

phenomena, was the idea that Action is discrete

in nature and that there exists what may be

called an atom of action, or least possible

indivisible amount of it.

We cannot explain why this should be the

case. We have seen that electricity is also

atomic in structure and that there exists an

atom of electricity called the electron, equal

to 4-77 X 10""'" of an electrostatic unit or to

16 X 10--" of a coulomb or ampere-second,

which is indivisible. All charges of electricity

must be in integer multiples of this electron

unit. We can have them in millions or

biUions, but we cannot have a fraction of a

unit or of an electron.

In the same way Planck has shown that radia-

tion of energy can only take place in integer

multiples of a very small unit of Action which
is equal to 6-.547 10--" erg-seconds. This

6.547
means

1030
of an erg of energy lasting for

one second or one erg lasting for the same
fraction of a second. The reader may be
reminded that one erg is the work done when
a force of one dyne acts through a distance of

one centimetre.

The vj^ight of a mass of one gram is nearly

981 dynes. The above unit of action is an
extremely small one and we need take no
account of the atomicity of action in large

scale dynamics, but only when we are dealing

with atoms singly.

Planck has particularly applied this view of

the atomicity of action to the discussion of the

problem of radiation of electromagnetic waves
by electrons and itoms. When a solid body,

say, a mass of carbon or metal, is raised to a

high temperature, its atoms and electrons

are thrown into a state of rapid vibration.

Planck calls these vibrators oscillators.

If we consider a single electron moving to

and fro along a straight line with a vibratory

motion, we see that its velocity is changing at

every instant, and therefore in accordance

with explanations already given, the electron

is sending out vibrations along its electrolines

or lines of electric force ; in other words it is

radiating energy. It is very easy to prove that

in the case of an electron oscillating in one line

like the bob of a long pendulum, the Action in

one period is the product of the mean energy

of motion and the periodic time. Also that

the energy radiated per period is a definite

fraction of the oscillating energy. If T is the

time of one complett- vibration, and if in

that time an amount of energy denoted by
E is radiated, then the Action is the product

of E and T reckoned in ergs and seconds.

Planck then says that the product of E and
T, OT Ex T, must be an exact integer multiple

of the unit of action which is denoted by
h {
— 6-5.5 X 10--' erg-seconds). Therefore

we have the equation ET = mh where m is

some integer. But if the frequency of the

oscillations or number per second is n, then

n — IT and E = mn!. . Accordingly, radiation

of energy appears to take place in integer

multiples of a unit of energy equal to the

product nh. This unit is called a Quantum
and is denoted by the Greek letter €.
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Planck's fundamental equation is then

e = nh.

The reader should carefully notice that the

magnitude of this quantum of energy (e) is

not constant but is proportional to the fre-

quency n. It is the atom or element of Action

»
denoted by h which is invariable in magnitude.

The upshot of all the above is as follows :

If there are a number of little oscillators or

vibrating electrons which vibrate with different

frequencies, like pendulums of different lengths,

some moving fast and some slow, or with high

frequency and low frequency, then each of

these electric oscillators is radiating energy

but they can only radiate this energy in whole
quanta and the size of the quantum radiated

in each case is proportional to the frequency.

In an incandescent body the electrons and
atoms which constitute the oscillators, do not

all possess the same energy of vibration, any
more than the molecules of a gas have the same
velocity. The speeds of the gas molecules

and also the energies of the oscillators are

distributed according to Maxwell's law, as

already explained, and according to a

similar law the energy is distributed between
oscillators having the same frequency.

Let us consider then the condition of things

in a mass of incandescent metal or carbon.

We have atoms and electrons which can
vibrate in very various periods depending on
their mass and the elastic constraint to which
they are subjected by the attractions and repul-

sions of neighbouring electrons. Moreover
they are vibrating with different amplitudes,

or in other words have different amounts of

energy associated with them. We may, in

imagination, divide these oscillators into groups
arranged progressively according to the fre-

quency of their oscillations, and each group
of similar frequency may be considered as

divided into sub-groups, which have similar

amounts of oscillatory energy, but the sub-

groups arranged in order of increasing energy

content. Each of these oscillators is sending

out electromagnetic waves ofidentical frequency

and of various amplitudes. This electric

radiation constitutes the Ught, heat and
actinic radiation of the incandescent body.
If then we send a thin beam of this radiation

through a prism or defraction grating, these

rays of different frequencies are differently

refracted and spread out into a spectrum
when received on a screen.

As regards those waves, the wavelengths of

which lie between 0-395 fi and 0-76 ii., or, say.

3,950 Angstrom units to 7,600 A.U., these

have the power of stimulating the retina of
our eyes and exciting the sensation of light,

the short waves creating a sensation of violet

light and the larger red light. It is, however,
well known that there is a range of ultra-violet

light or invisible rays of wavelengths lying

between about 250 A.U. and 4,000 A.U.,
which can impress a photographic sensitive

plate, but not our eyes. Again, there is a

range of longer ultra-red or so-called dark
heat rays, extending in wavelength from
0-S /x to about 300 /x, all the waves in which
cannot affect our eyes but can heat a sensitive

thermometer.

Suppose then that we form a spectrum,
that is, expand the complex many-frequency
radiation from an incandescent body, such as

the light and heat from an electric arc lamp
or from the sun, into a spectrum or band of
radiation, every strip of which is formed by
waves of one particular wavelength. Let us

place across this band a blackened platinum
wire. This wire will absorb all the energy at

that point and be heated thereby. We can
determine the temperature of the wire by the

increase in electric resistance that then takes

place. So used this wire is called a bolometer
wire and it enables us to measure the energy

associated with the waves of each particular

radiation from the least unto the greatest

wavelength (see Fig. 46).

ULTRA-VIOLET 09
ACTINIC INVISI81E BAOMTUN

t OCTAVES

VISIBLE RADIATION
OD LISHT

I OCTAVE

DARK NEAT OR
INVISIBLE RADIATION
OOEKI OCTAVES

UP TO 300/i -*•

Fig. 46. Radiation energy curve for the spectrum of
visible and invisible radiation. The height oj the

ordinate oJ the curve at any point is a 7)teasttre of the

energy of the radiation at that point.

When this measurement is made we find

that the waves of very large wavelengths or

very small frequency have Utde or no energy

and that as the frequency increases the energy

of radiation increases also, but not indefinitely.

It increases up to a certain wavelength of

maximum energy and then begins to fall off

again, so that the waves of very high frequency

have also small energy associated with them.

We can thus plot a radiation energy density
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curve in terms of wavelength or frequency,

as in Fig. 46.

When we attempt to account for this

form of this curve, and especially for the fact

that it has a maximum ordinate for a certain

wavelength, difficulties are found. As long

as we assume that energy can be radiated con-

tinuously, that is in any amount per second

from each oscillator, theory shows that the

radiation energy should increase rapidly with

the frequency so that oscillators of high

frequency should radiate very much more
energy than those of low frequencies, whereas

in the normal spectrum it is found that the

waves of very high frequency have small energy

as well as the waves of very low frequency.

Planck's theory of energy quanta was devised

therefore originally to meet this difficulty and

to enable a formula to be found which will

express or predetermine the curve of radiation

energy along the spectrum. This it has done

very successfully.

He assumes, as we have seen, that energy is

not radiated continuously by the oscillators,

but comes out, so to speak, in gushes or

quanta, the size of the quantum being in the

case of every oscillator proportional to its

frequency of oscillation or number of vibrations

per second. Hence for the high frequency

oscillators the quantum will be large and the

probability that any particular oscillator or

many such oscillators will have this amount of

energy at disposal is small. Hence the total

energy contribution of the high frequency

oscillators is small. On the other hand, the

quantum for the low frequency oscillators is

small and therefore nearly every one is capable

of giving it, but then, owing to the smallness

of the unit, the total energy contribution is

again small. But for oscillators of medium
frequency the total contribution may be, and

is, much larger. Hence we get for a certain

wavelength a maximimi energy radiation.

We might give an illustration as follows :

—

Suppose that a collection was being made
in a church or in a number of churches for

some charitable object, say, hospitals. Imagine

that in one church the clergyman announced

that no person must give a donation of more
or less than £$. The chance of there being

many persons present who had that amount
in their pockets and were willing to give it in

one lump sum might be small and hence the

total offertory would be small also, comprising

perhaps only one or two such donations.

On the other hand, imagine that in another

church the minister announced that no person
must put more or less than one penny in the

plate. Nearly everyone would be able to give

this coin, but the unit being small, the total

offertory would again be small. If, however,
an intermediate sum, say, one shilling or one
half-crown, was announced as the sum which
was to be the donation unit, a large number of
the congregation would be able to give this

amount and hence the total offertory would
be much larger than in the extreme cases in

which the unit of donation was either one
penny or five pounds. By this ingenious

idea Planck was able to find a formula which
when represented graphically, exactly agrees

with the experimentally determined curve of

radiation energy distribution in the spectrunl,

and no one had previously been able to achieve

this result.

Nevertheless, Planck's theory seems to

necessitate certain assumptions which are

rather forced. We have no proof that in an
incandescent body there are oscillators of

every possible frequency, in short, oscillators

of an infinite number of frequencies. Also it

is difficult to form any clear idea why Action

should be atomic in structure unless Space and
Time are also in discrete indivisible units.

In the spectrum there are, however, an'

infinite number of rays of different frequency

and wavelength, extending from the longest

dark heat rays yet observed of wavelength

about 200 to 300 /t, to the shortest ultra-

violet rays of about Q-l /x in wavelength.

Moreover, the spectrum may be said to extend

to infinity in both directions, for beyond the

longest dark heat waves we have the Hertzian

and wireless waves to be considered in our

next chapter, and beyond and below the

shortest ultra-violet waves we have the X-ray
waves.

A way out of this difficulty has, however,

been suggested as follows : The process of

radiation in an incandescent body probably

consists in the creation of sudden groups of

complex vibrations of finite duration, caused

by the impact of electrons against atoms, and
these last in turn are set in vibration as a whole

and in their component electrons. These
complex vibrations may by Fourier's theorem,

already explained, be regarded as made up of

a large group of simple harmonic vibrations

each of different frequencies.

Since the complex groups of vibrations

which can thus be analysed are not produced

simultaneously and in step or phase or
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absolute agreement with each other, we have

in fact sent out from the incandescent body
an infinite number of trains of complex
vibrations which are built up of an infinite

number of component harmonic vibrations

and the prism or diffraction grating separates

these out from one another and spaces them
in order of wavelength or frequency in the

observed spectrum of the radiation.

8.

—

Atomic Energy and its Release.

The previous explanations will have made
it clear that the nucleus of the atom in which
its gravitative mass chiefly resides is a structure

which is probably built up of helium and
hydrogen nuclei and of unnamed nuclei of

mass three times that of the hydrogen nucleus,

which are powerfully held together by negative

electrons into a very compact mass. The
heUum nucleus in particular seems to be a very

strong structure.

It appears that a very large amount of

energ\' has to be put into the ultimate ingredi-

ents, viz., the positive and negative electrons,

to bind them together in this extremely firm

manner, so as to make a very small but

exceedingly dense mass of matter about !(>-'-

or lii~i3 of a centimetre in diameter. We might
regard the nucleus as a sort of clock-spring

which has been coiled up very tightly by the

exertion of energy' and then bound in some
manner not easily released. If, however,

certain kinds of atomic nuclei such as those

of nitrogen are bombarded by a-particles.

the nucleus is disrupted and its approximate
constituents, viz., helium and hydrogen nuclei,

are flung out with great velocity.

This, and the phenomena of radio-activity,

has suggested that we have in the nuclei of
atoms an enormous store of energy which in

some way we may be able to release.

At the present time, if we set on one side

the not very large stores of water power which
are often in very sparsely inliabited places, the

chief sources of potential energies lie in the

stores of coal and oil in the earth's crust.

But the oil represents but a fraction of the

energy stored up in the coal or to be obtained

by burning the coal. Hence we may say that

the chief source of power in the world is the

potential energy of its stores of coal.

Nevertheless, the increasing cost of raising

and transporting it, owing to the increase in

the cost of labour, creates the hope that in

some way the human race may be able to tap

this almost illimitable store of atomic energy.

The prospects, however, at present are not

very bright. Such small achievements in

direction which have been accomplished have
required the expenditure of the expensive

element radium.

Having regard to the fact that the atom is

probably a wholly electrical structure, it may
perhaps be possible to break it up by means
of suitable high frequency electric oscillations

to the study of which we shall next direct

attention.

(To be continued.)

Inductance Coils for Short Wavelengths :

The Considerations for Good Design.

THE aim when building an inductance

coil is to procure a maximum of

inductance with a minimum of self-

capacity and resistance. These two latter

quahties are unnecessary for the operation

of the coil, and are properties of the coil

by accident. Since it is desirable that the

properties of a circuit (capacity, inductance

and resistance) be under the control of the

experimenter, that coil which possesses least

self-capacity and resistance is the better

coil, as the following considerations will

show.

The self-capacity of the coil may be con-

sidered as in parallel with the coil. The
combination then has a natural wavelength,

determined by the magnitude of the L and C
of the coil.

When a tuning condenser is ioined across

the inductance, the self-capacity is added to

that of the tuning condenser. With the

condenser set at its maximum value, the

addition of the coil capacity is not of much
account in producing a longer wavelength,

since it forms but a small proportion of the

capacity in the circuit. When, however.
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the tuning condenser is set near its minimum
value, the self-capacity of the coil forms a

large percentage of the total capacity in the

circuit, and it cannot be neglected. If the

self-capacity, and the capacity of the condenser

are equal, the wavelength is i"4 times that

which it would be if no self-capacity were
present. The tuning range of the coil and
variable condenser has therefore suffered

reduction, which is a serious matter, as more
coils are required to cover the wavelength

range.

Another harmful effect is manifest when the

coil is in series with an E.M.F. A smaller

current will flow in the coil than if the same
E.M.F. were set up by induction from a

neighbouring coil. The apparent resistance

has increased. The apparent inductance will

likewise change when the frequency' of the

E.M.F. changes.

In practice coils are often provided with

tappings for convenience. The portion of the

coil not in use, however, is still influenced

by the field set up by the remainder. If the

frequency of the circuit of which a section

of the coil forms part, is high, a considerable

amount of energ>' may be absorbed in the

unused portion, especially so if its natural

period is close to that of the energising circuit.

Further, the circuit may possess several

natural frequencies, which to be sure is quite

undesirable when we are receiving signals,

as it would not be possible to tune out signals

with wavelengths near that of the one desired.

Self-capacit}' and resistance are therefore

definitely harmful. They can be reduced by

careful design.

The former upon which the wire is wound
should be perfectly dry, and no more material

than is necessary for mechanical support

should be used. Cardboard should be

avoided. Big claims have been made for the

use of Litzendraht. It has been shown that

high frequency resistance of a well constructed

coil of Litzendraht is greater at 300 metres

than for a similar coil of ordinary' D.C.C.
copper wire. Litzendraht is difficult to handle

and to solder. If the whole of the strands

are not continuous, through damage to the

wire, or poor soldering, the direct current

resistance will exceed that of a similar length

and area of solid wire. Furthermore, a few

disconnected strands enormously increase the

self-capacity and high frequency resistance

of the coil. Coils constructed of this wire

often change their characteristics for the

worse after being in service for a lime. The
fine strands, often made brittle while being

cleaned preparatory to soldering, are apt to

break off at the soldered connection during

the life of the coil.

Solid copper wire is cheaper to purchase

than Litzendraht, but the experimenter may
fear no inferior results if the following points

are borne in mind.
The copper wire should have a covering of

double cotton and be of hea\7 gauge, consistent

with the dimensions of the coil. No. 20 or 22
is suitable for short wave aerial coils. The
double cotton covering ensures good spacing

between turns. The coil when wound must
be thoroughly dried in an oven, and then

impregnated with paraffin wax or shellac.

The function of the wax or shellac is to prevent

the absorption of moisture by the cotton,

and any excess over the quantity required

for this serv'es no usefiil purpose, but increases

the losses and self-capacity.

The end connections should be brought

straight out from the coil, and not be brought

out from the same end.

Coils should be broken up into sections

to minimise dead-end losses, or better still,

a nvimber of coils should be made for uSC

with different wave ranges.

The self-capacity of a coil is independent of

its length. The inductance of a coil, containing

a given length of wire, is a maximum when the

diameter is 2"45 times its length, although this

ratio may be considerably departed from
without serious change in the ratio length of

wire to inductance. W. J.

ADJUSTABLE HEADBAND.
The accompanying braided

figure shows a device

for giving adjustment

to headgear telephone

receivers, in order that

they may fit tightly and
cornfortably to the ears.

The headband consists

of two covered spring

pieces, terminating on
plates which make fric-

tion contact with the

stems which carry the

receivers, thus avoiding

screws which are liable

to become entangled

with the hair.

A djustable headband
made by tht Auto-
matic Telephone
Manufacturing Co-

,

Ltd.
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A Syphon Recorder of Simple Design.
By W. Winkler

THE syphon recorder which it is pro-

posed to describe in the following

article will no doubt appeal to amateurs

on account of its simplicity of construction

which is at the same time combined with a high

degree of efficiency. This may be gauged from
the specimens of records which are given in

illustration of its capabilities (Fig. i).

The cost of this recorder is trifling, since

almost everything required for its construction

is already in the possession of almost every

amateur.

At the present time there is ample scope

for experiment in the reception of high speed

transmissions since so many of the high power

The principle consists in the employment
of a Brown telephone (" A " Type) with an
extension arm fitted to the reed as shown in

Fig. 3 to form a relay. The telephone
is operated directly by the signals from the
receiver. Each dot or dash gives a short or
long buzz at this relay, thus causing a temporary
increase in the average resistance at the relay

contaas. This variation in the resistance

at the relay contacts is sufficient to serve our
purpose and is much more easily obtained
than a definite make or break contact. To
eliminate sparking, a 200-ohm non-inductive

resistance is shunted across the contacts of
the relay.

l/Wj'V>T-V—inn-l.'J_njLrr-V~.OVi,-.:-_'J.V.v.''.

/rn/rA^Vln.T•-v^JU-r-l^vv^/.^vr-/v..r«v^xru^/^JTJlr^./^^
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Fiy. 1. Specimens of Tilj,

Stations now conduct their traffic by automatic

systems.

With this recorder and a three or four-valve

receiver (or one or two valves and a Brown
relay) good reproduction can be obtained from
most of the high power European stations.

At slow speeds such as 30 words a minute
recording can be done with ease, whilst speeds

up to 100 words a minute can be recorded

with delicate adjustment.

The apparatus has been produced after

a very considerable amount of experiment

and the simplicity of the whole arrangement

can be gathered from the photograph Fig. 2.

f tiikin Willi the Recorder.

The pen movement is operated by the use

of a Post Office buzzer magnet and a light

steel armature fixed at one end arranged as

on the average electric bell, bearing a short

length of silver capillary tube (Fig. 3).

This armature is normally under gentle but

decided tension away from the pole ends.

The silver tube is held by means of solder

to the armature and is shaped so that one end

dips below the surface of the link in the pot

(which is located as nearly over the axis

of the armature as possible) and the other

end rests on the paper strip at a perpendicular

angle.
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A second-hand gramophone motor is used
as the motive power for drawing the paper
tape, and guide pulleys are provided, that near

the pen being adjustable for height so as to

enable the pressure of the pen on the paper
to be varied.

The method of operating the recorder is

as follows.

The " Phone " relay is adjusted by setting

the magnet position relative to the reed by
the adjusting screw in the usual manner.
Next the fixed contact on the relay is ad\'anced

imtil the circuit is just closed on " No signals."

On the fineness of this adjustment depends
the working of the instrument, and if set for

'. L*. 77/' .-nnii'l-''' ujiji<n-'if>l.^.

weak signals it will work well on strong signalsi

as these can always be reduced without trouble.

The local Circuit current (15 volts, lo-ohm
magnet) is switched on and the armature is

drawn over to the magnet poles.

As stated above, signals w-ill cause vibrations

at the contacts of the relay, thus reducing

the current in the local circuit and releasing

the armature. As soan as each signal ceases

the armature and pen return to their normal
positions, thus giving an undulating record

of the received signals.

The extension fitted on the " Brown "

phone reed is made of very thin brass sheet

0'003 ins. thick, bent U shape. This gives

a light rigid arm, at the same time causing

the naturally aperiodic reed to lose this quality.

The result of this is that the recorder becomes

most sensitive to a note of a certain pitch,

and can be used with good results in spite of

serious jamming, being able to pick out a note

of one particular frequency.

It was found that an excursion of about

1/16 in. only, at the pen point was required

to give clear readable signals.

An item which gave considerable trouble

was the ink. One naturally wishes to have

an instrument which can be put into operation

at a few moments notice. Morse inker ink

w^as useless and ordinary inks dried in the pot

and the pen, leaving an annoying sediment
The final efifort yielded splendid results, and
it has now been standing for 7 to 8 months and
only requires the addition of a few drops
of water occasionally. The mixture consists

of il ozs. glycerine and about as much Eosin
as one can heap on a threepenny piece.

When the recorder is not in use a small

empt],' pot should be left below the extremity

of the pen, and the paper removed, as the

pen will slowly syphon the ink from the pot,

though only at the rate of about one drop in

24 hours.

It will be noticed that in operation this

ink does not dry very rapidly on the tape,

but this is no great disadvantage when one
takes a little care.

The two dry cells of li volts each shown in

the photograph (Fig. 2) are not used in series.

One acts merely as a stand-by and has not

yet been used except during preliminary

experiments. It was soon found to be quite

unnecessary.

\X4th the above remarks for guidance, a

\ery efficient recorder can be made without

any expensive or intricate material. It could

be improved in several points of detail, as for

SILVER TUBE

ISCCT1ON MnJJSTED.

rH MJTJSTMENT
Of CONTACTS

F!y. 3, DctaiLa of some of the parts.

example in the mounting of the phone relay,

which should be much more rigid. When
more lim.e is available some of these improve-

ments will be embodied. Many parts of the

apparatus are just thrown together in order

that one might make observations on their

behaviour under different circumstances.

For the benefit of those who have not

experienced it, I would mention that there is

a great fascination in watching a pen recording

Morse at a speed of, say, 100 words per minute.
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Wireless Club Reports
NOTS.— Under thia heading the Editor unll be pleased to give publication to reports of the meetings of Wirelet*

Clubs ajid Societies. Such reports should be submitted without covering letter rind irordnl as concisely as
possible, the Editor reservitrg the right to edit and curtail the reports if necessary. The Editor will be
pleased to consider for publication papers read before Societies. An Asterisk denotes
affiliation with the Radio Society of Great Britain.
Correspond' nee iiilh ('tubs s/iiiuhl hi- addrcs.s-'d Iv the Secretaries direct in every case unices otheru-ise sl<ited.

Wansteail Wireless Society.* chair. It was rosolvecl that future meetings be
Hon. Secivtary. -Mr. .\. B. Kiriiuui, 18, ( 'lavering held fortnight!}-, renuiTlng on Saturday and Wednes-

Koad, Wanstead Park, R.li. day alternately.

A very successful meeting of tlie Society was held An interesting discussion took place on t he various
circuits, with their attendant advantages and
disadvantages. Messrs. Fyr.ih, Mercier, and the
Hon. Secretaiy took tlie leading parts.

Mr. H. W. L. I'hilhps took tliecliairon September
loth. 2S members were present. Jlr. C. \\ . Clara-
Init ga\'e a lecture on Radio S\'ml>ols, after which
several members gave their experiences with their
receiving sets.

Malvern Wireless Society.*

Hon. Secretary, Mr. N. H. tlwynn .Jones. Hurford
House, Gt. Malvern.
A good attendance marked the opening of the

Society's first meeting on October 25th at the
Drill Hall, when a lecture was given by Mr. L. H.
Mansell on " The History and Progress of Wire-
less."

He touclied upon the earliest discovei'ies of

Hertz, Jlarconi's early experiments and the rapid
strides which have since been made. Pioneer
apparatus, including coherers, crystals, etc., were
exhibited.

An excellent demonstration was given with the
lielp of another member, Mr. M. Jeynes. on .Mr.

Mansell's five-\-alve set and Magnavox loutl speaker.
Mr. R. Green then gave a talk on the easiest

way of learning Morse. Great interest was dis-

played by the lady members present.

Sir. Mansell-Moullin, F.C.S., the Society's Vice-
President, was heartily welcomed.
Both lectiu-ers were accorded an enthusiastic

reception.

The Society has had an aerial and fittings

presented to them by Messrs. L. H. Mansell and
JI. Jeynes, and liopes to have a set of a|)i)aratus

at an early date.

Meetings are to he held each Wechiesday evening
at 8 p.m. at the Societj-'s heatlquartei's at the
Brill Hall, Albert Road.
On Nov. 8th, tlie third lecture was given by

Mr. M. .Jeynes, on " Aerials and Earths."
'^rhe fourth lectvn'e was given on November 15th,

by Mr. L. H. Mansell, entitled " B.C. Electricity."

It was to be regretted that the attendance was
not better, for it was a lecture that few beginners
should have missed.
A vote of thanks was accorflcd Mr. ^lansell.

Membership is now 60.

Streatham Radio Society.*
Five new members were electetl on Noveniher 8th.

Mr. A. G. AV'ood was elected A.sst. Secretary.

A lecture was given by Mr. -A.. G. Wood on " Tuned
Anode Circuits."

The next lectiu-e meeting will be held on
December 13th, when Mr. C. H. Roddis will give
a demonstration and lecture on " Transmission
aufl Reception of Infra-Red Rays."

on November 9th, when a ver\- interesting lecture

on " Crystal Sets " was gi\-en by Mr. Wilson.
The Marconi concert was particularly well received

on a loud speaker, distortion being negligible,

and tone anil clarity perfect.

The President, Mr. Piatt, arranged to continue
his course of lectures on November IGth.

Borough of Tjtiemouth Y.M.C.A. Radio and
Scientific Society.*

Hon. Secretary. .Mr. (.!. .1. 8. Littlefield. 37,

Borough Road. North .Shields.

On October 20th a special meeting was held
at which Mr. llling. of the Sterling Telephone
Company of Newcastle, gave a practical demon-
stration of the " Magnavox " loud speaker and
three-valve power amplifier. There was a splendid

attendance, including many members of the
Whitley Bay and Monkseaton Wireless Society.

.A Chase Radio fi\e-val\e unit set. kindly loaned
by Messrs. Kennedy and Scott, provided man\'
signals, which were jiassed on to a senior Magnavox
via the three-valve power amplifier. Mr. llling

showed and used a special type of transmittei'

which was pressed against the side of the larynx
instead of being held near the mouth. In using
it the words were formed in the usual way, but
not actually spoken, the re[)roduction being
obtained by the \'ibrations of the vocal cords
affecting the microphone.
A vote of thanks was accorded Mr. llling and

Messrs. Kennedy and Scott.

Oldham Lyceum Wireless Society.*
Hon. Secretary. Mr. Graham Halbert. 10. South

Hill Street, Oldham.
The annual meeting and election of officers

for the year 1022-23 was held on November 2nd.
The following officers were elected :—President,

Mr. H. Stott ; Chairman, Mr. I. P. Holden ; Vice-

Ohairman, Jlr. H. D. Marsland ; Hon. Secretary,
Mr. G. Halbert ; Hon. Treasurer, Mr. J. Holden.
The winter session, which commenced at the

beginning of October, promises to be a great success.

The following lectiu'es have been given :

—
" Ele-

mentary Theory of Wireless Transmission and
Reception," by Mr. G. Halbert :

" Wireless Re-
ceiving .Apparatus, ' by Mr. I. P. Holden, Chairman ;

Wireless Reception \\ ith Reference to Valves,"
by Mr. J. R. Halhwell. of Manchester.

Bedford Physical and Radio Society*
Hon. Secretary." .Mr. C. W. t'larabut, 194, Castle

Road, Bedford.
Meetings were held as follows :

—

On July 27th 35 members were present. PCGG
was received, but the results were inferior to those
obtauied on his previously lower power.

.At meeting on September 6th, 29 members
were pre.sent. Dr. .T. B. Willmer Phillips took the
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Cheltenham and District Wireless Association*
Hon. .Seeretarv, Mr. Eric Cole. A.R.I.B.A.,

28, Milton Road,' Cheltenham.
On Xovember 7tli the Association held its first

public demonstration at tlie concert hall of the
United Services Chib, Cheltenham.

Tlie demonstration wa.^ attended by a large
audience, and was an experimental one arranged
by the club members.

Mr. W. G. H. Brown kindly arranged to transmit
speech and gramophone selections from his station
5BK.
The transmission was received on a five-valve set

loaned by members and a Magnavox loud speaker
lent by Messrs. Dunn & Co.
The Association holds lectures and demonstra-

tions every Monday evening at 7 p.m., and hope
shortly to have their own set in operation. A
series of interesting and instructive lectures is

arranged for the ensuing winter session.

Smethwick Wireless Society.*
Hon. Secretary, Mr. K. H. Parker. F.C.S.,

Radio House. Wilson Road, Smethwick, Stafis.

On Friday, October 27th, an interesting lecture
was given by the technical adviser, Mr. C. Grew,
on the '" Super-Regenerative Circuit," followed
by a demonstration, on apparatus of his own make,
which was very excellently made. A Jiearty vote
of thanks was accorded to Mr. Grew, who re-

ciprocated. The Committee are endeavouring to
form a syllabus of lectures and demonstrations.

The President, Mr. R. W. Hutchinson, has
promised to give three lectures.

On November 2-tth, Mr. R. H. Parker wiU lecture
on " Alternating Currents Applied to Generating
Stations." It is also hoped to give a public
demonstration at a convenient date.

Glasgow and District Radio Club.*
Hon. Secretary, Mr. W. Yuill, 93, Holm Street,

Glasgow.
At a meeting held in the Club-room, 200,

Buchanan Street, Mr. Pick lectured on " Some
Set." The set, on view diu'ing the evening, had
seven valves, three H.F. detector and three L.F.,
each valve being controlled separatelj-. Mr. Turner
and Mr. Carlisle led the cpiestions. Strong signals

were received from a nimiber of home and Con-
tinental stations.

A hearty vote of thanks to Mr. Pick brought
the meeting to a close.

Fulbam and Chelsea Amateur Radio and
Social Society.*

Hon. Secretary, Jlr. R. \Vooc'. -18, Hamble
Street, Fulham, S.W.6.
The attendance on November 7th was again

very satisfactory, and with the aid of a five-valve

set loaned by one of the members a pleasant and
instructive evening was attempted, but owing to

severe disturbances from a local generator it was
found impossible at the time to get at all clear

signals.

Mr. Whitts in the meantime read and lectured
from one of R. D. Bangay's books; this was heartily

appreciated.
Special precautions will be taken with the

Society's receiving set to insure it against all

disturbances. This set is now in the course of

construction by the members themselves.

Clapham Park Wireless Society.*
Hon. Secretary. Mr. J. C. Elvv, 3, Fontenoy

Road. Bedford Hill, S.W.I 2.

The tenth general meeting held at headquarters,
67, Balham High Road, on November 1st, was
well attended. Mr, A. E. Radbum was again
elected Chairman for the evening.

Hon. Secretarj" reported having received necessary
information from Hon. Secretary of the Wireless
Society of London preparatory to affiliation, and
has replied in accordance, anticipating an early
fusion.

A letter was received from Mr. J. Ayres—2 QI>
portable transmitting station—drawing attention
to misleading report in Wireless Press relative to
the writer's demonstration at the sixth meeting
of the Society on October 4th last. The Hon.
Secretary is most anxious to correct this report
by stating that the whole apparatus was provided
by Mr. J. Ayres for both transmitting and " listen-

ing-in." Mr. J. A. Daniels said that at the last
moment the " Magnavox " apparatus he had
promised to bring along was not available. Mr.
J. A. Daniels' explanation thus cleared the matter
up, the Hon. Secretary undertaking that the cor-
rection should appear in press columns, ex-
pressed his regrets.

Fmther new members were elected. The Chair-
man tlien called upon Mr. C. D. Richardson to
continue his lectiu-e of October 18th, 1922, which he
did with the aid of apparatus he had brought for
demonst rational purposes, including an old Mark III
set.

His remarks were suitably illustrated. •

The opportunity was seized by several present;
to '" listen in " on the apparatus Mr. C. D.
Richardson had brought with him, when coupled
up to Society's aerial.

The Hon. Secretary points out that membership
is rapidly approaching the figure beyond which
new entrants will be called upon to pay an addi-
tional 2s. 6d. entrance fee to the yearly subscription
of 7s. (id.

Fulham and Putney Radio Society.*
Hon. Secretary, Mr. J. Wright Dewhurst, 52,

North End Road, West Kensington, London,
W.14.
At Headquarters, Fulham House, Putney Bridge,

on November 10th, a letter was read in reference
to the Amateur Transmissions to America, and
it was proposed to let the teclinical committee
deal with this as they have the arrangement of the
Society's apparatus.
A letter was read from Captain Ian Fraser, of

St. Dimstans, thanking the Society for the
assistance to the blinded soldiers and sailors.

During a discussion Mr. Wooding fitted up
his six -valve imit panel set. A series of ex-
perimental tests were made with English, Dutch
and American valves.

Ilkley and District Wireless Society.*
Hon. Secretary, Mr. E. Stanley Dobson, " Lome

House," Richmond ri.ace, Ilkley.

On November 6th Mr. E. Dobson took the chair.
The President, Dr. J. B. Whitfield, lectured on
" The Relation Supposed to Exist Between Elec-
tricity and Matter." He gave an interesting
demonstration of the action of electronic emissions,
by means of a very fine X-ray outfit, specially
brought for the occsaion.
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Ealing and District Radio Society.*
Hon. SeciTtary. .Mr. W. F. I'liuk, 52, Uxbridge

Road, Ealiiii.', W . 5.

Several important clianges have taken place

with regard to the future of the Society and a
special meeting was convened for Tuesday, October
10th, 1922 to consider the following arrangements :

(1) It has been decided that the old headquarters
at Westfield House were not quite suitable as a

permanent meeting place from several points of

view, and hiiving luui a most generous otYer from the

Directors of the London Radio College, 82, High
Street, Brentford (opposite Half acre) to the

effect that they are prepared to let the Society
have the use of the lecture hall, telegraph room
for buzzer practice, use of existing aerial, and all

other conveniences (storage for bicycles, etc. ) for

a most moderate rental in order to encoiu'age the

Society, the meeting unauimoush" decided to accept

their kindly offer. (2) Meetings will in futiu'e be
held on Friday evenings from 7.30 to 10 p.m. in order

to meet the wishes of the majority of members;
the acquisition of the new premises has already
given a considerable fillip to the membership
niunbers. (3) In view of the fact that the new
headquarters are in a fresh locality, it has been
felt tiiat the old name was hardly applicable on
account of the attendance of members from
surrounding boroughs : it was therefore decided to

adopt the name of the " Ealing and District Radio
Society."
On Friday, October 20th, the syllabus of lectures

commenced with a lecture by Mr. Watton entitled
" Acciuiiulators, the care and construction of,

'

and following weekly :

'" H.T. Batteries," " Con-
densers, their functions and characteristics,"
" Symbols and Diagrams as used in Wireless,"
" A single vaKe receiving set, construction and
cost," " Crystals and Crystal Detectors," " Coils :

Slab, Basket, Duolateral, etc., their construc-

tion and efficiency."

These lectures will prove to be very useful.

especially to those who are novices in the new-

science, and it is hoped that all members will

encourage (by their attendance as often as

possible) those gentlemen who are endeavoming
to make the Society a real success.

Beginners disposed to join, yet who feel their lack

of knowledge, will be made welcome and their

needs specially catered for. Prospective members
have the option of attending one meeting without
obligation to join. Application forms may be

obtained from the Secretary, or at any ordinary
meeting of the Society at the College.

Belvedere and District Radio and Scientific
Society.*

Hon. Secretary, ilr. S. G. Meadows, 1, Kentish
Road, Belvedere, Kent.
At the Erith Technical Institute, on November

10th, the eleventh general meeting was held.

Mr. H. H. Smith gave his paper on " The Pro-
perties of Crystals." Some very fine specimens
were exhibited. During the lecture some bismuth,

was melted in a 'crucible and allowed to cool ;

afterwards the crucible was broken in two, showing
the bismuth re-crj'stalised.

Mr. Smith received a vote of thanks. It is

hoped to continue tests on double crystals at the
next meeting.

The Manchester Radio Scientific Society.*

Hon. Secretary, Mr. II. I). Whitehouse, l(>,

Todd Street, Manchester.
At headquarters on Noxember 1st, Mr. Boullen

in the chair, it wtis resolved that lueetings be held
weekly for the present, every alternate night being
devoted to assisting beginners. Several new
members were elected and suggestions were invited
for lectures.

Mr. J. R. Halliwell gave a short talk on " Broad-
casting, with Special Reference to the Amateur's
Position." He received a very hearty vote of

thanks.
On November Kith Mr. G. G. Boullen was again

in the chair. One new member was elected.

Mr. J. W. Hand opened a discussion on " The
Construction of Wireless Sets," with special re-

ference to the three-valve set in operation at the
meeting.
A demonstration of telephony reception from

2 ZY (Metro-Viek, Manchester) followed. Mr.
J. Kemp, who had very kindly brought the gear
to the meeting,proceeded to deal with constructional

details, such as working ebonite, winding coils,

etc. A vote of thanks was passed to Mes.srs.

Hand and Kemp.

Hackney and District Radio Society.*

Hon. Secretary, Mr. E. R. Walker, 48, Dagmar
Road, Hackney, E.9.

A special general meeting was held at head-
quarters, the Y.M.C.A., Mare Street, on November
!lth, Mr. Harry A. Epton, the Chairman, presiding.

There was an attendance of over 50, including

six new members.

A letter from the Wireless Society of London
with regard to the position of amateurs under
the new broadcasting regulations was read, and the

Wireless Society's reply was considered satisfactory.

It was decided to institute two classes of members,
viz., senior members (18 years of age and over) and
jimior members (under 18), the senior members
to pay an entrance fee of os. and an annual sub-

scription of 10s.. and the juniors to pay 2s. 6d.

and 5s. respectively, in place of the present flat

rate of 3s. 6d. per member per quarter, irrespective

of age ; this new rule to commence from January
1st, 1923.

It was also decided to hold the armual meeting
in Januarj- instead of in .Iidy, and that nominations
for the officers and committee should be closed

a week before the annual meeting.

It was felt that efforts should be made to obtain,

lectiuers from outside soiu-ces, and the Chaiiman
was requested to commiuiicate with the national

society and other bodies with a view to this end.

At another meeting at the headquarters,

Y.M.C.A.. Mare Street, Hackney, on November
Kith, the Chairman, Mr. H. A. Epton, presided.

A heart}' vote of congratulation was passed to

Sir Arthur Lever, Patron of the Society, on his

election as M.P. for Central Hackney.

Two home-made sets of three valves each,

loaned by members, were used with a Brown's
loud speaker. The London broadcast programme
was received.

A spirited discussion took place on valves v.

crystals between Mr. Valins and Mr. Bell.

c
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The Radio Club, Argentino.
Secretary, Sefior Eduardo F. Jacky, Buenos Aires.

At the celebration of the Club's first anniversary
the following officials were elected:—Honorary Presi-

dent, Capt. Luis F. Orlandini (Navy) : President,

Serior Ezequiel P. Paz : Vice-President, Senor
Teodoro Bellocq ; Secretary, Senor Eduardo F.

Jacky ; Assistant Secretary, Senor Roberto del

Rio ; Treasurer, Seiior Horacio G. Larreta. Mem-
bers of Committee : Senors Jose Canals, Adrian B.

Jones, Dr. Guillermo Rojo, Ovidio F. Carpinacci,

F. Sauce and Jorge M. Delfino.

There are now nearly 400 members, and very
shortly new and larger premises are to be taken.
Lambeth Field Club and Morley College

Scientific Society.
(Physics and Wireless Section).

Hon. Secretary, Mr. F. W. Ling, Physics Labora-
tory, Morley College, Waterloo Bridge Road, S.E.I.

Mr. R. F. Cesser lectured on November 11th
on " The Making of a Two-Valve Set." He dealt

with the tools necessary for making the set,

material, valves, etc.

Southampton and District Wireless Society.
Hon. Secretary, Mr. T. H. Cutler, 24, Floating

Bridge Road, Southampton.
A record attendance of members was recorded

on November 9th at the Kingsland Assembly
Room, both Presidents of the Society, namely
Major-Gen. Sir Ivor Phillips and the Rt. Hon.
Dudley Ward, being present. Both gave a short

speech. Mr. Goodall transmitted a concert which
was splendidly received. Later Mr. Goodall called

up both the Presidents to wish them every success

at the forthcomijig election. The resxilt of the
Single Valve Competition was Mr. Spear first prize

and Mr. Wainborough second prize. The prizes

were given and presented by Dr. MacDougall.
South Shields and District Radio Club.
Hon. Secretary, Mr. J. A. Smith, 6ti, Sahnon

Street, South Shields.

The eighth meeting was held on November 7th

in the Lil:)eral Club Buildings, Ocean Road.
South Shields (temporary headquarters).

The Chairman rejjorted that the Club's applica-

tion for a transmission licence had been acknow-
ledged.

A new aerial has been erected and tried. Tele-

phony was heard from broadcasting stations at

London and Manchester, and the experimental
station of the Chase Radio Company, Newcastle.
A two-valve resistance coupled set, of home

construction, was next demonstrated by a member.
The next meeting was held on November 24th,

when a lecture on " Valve and Crystal Detectors "

was given by Mr. Moore, Instructor in W'ireless

Telegraphy, South Shields Marine School.

Hornsey and District Wireless Society.
Hon. Secretary, Mr. H. Davy, 134, Inderwick

Road, Hornsey, N.8.

The chair was taken by Mr. H. J. Pugh on
November 3rd, 1922 ; a successful raffle took place

in aid of general funds for Society apparatus.

The winner, ticket holder 142, received a crystal

set complete, valued £5 10s. The Treasurer re-

ceived a substantial sum on behalf of the Society.

An interesting lecture was given by Mr. H. J.

Pugh, who demonstrated a crystal detector and
two-valve ampUfier. Several new members were
elected.

The Wireless Society of Winchester.
Hon. Secretary, Mr. Albert Parsons, 65, Cromwell

Road, Winchester.
" Lower House Sale Rooms " have been opened

for the Society by very kind permission of Mr.
Wm. Tanner, to whom the rooms belong. Meetings
are held on Tuesday evenings, although the club-

rooms will be open every night to members. The
present membership is very satisfactory.

The Secretary would be very pleased to hear of

any amateur who hears the call 2 MM (Mr. Cecil

C. A. Hines, Twyford) giving particulars, etc.,

of position, time and conditions.

The following officers have been elected tem-
porarily :—Chairman, Mr. S. R. Humby ; Vice-
Chairman, Mr. W. E. Smith ; Treasurer, Mr. P. A.
Gibbs. It was decided that the Committee should
consist of all members, and should a certain problem
remain imsolved, a special Committee consisting

of five full members be elected for the purpose.
Fees have been fixed, viz., full members, lOs. 6d. ;

associate members, 7s. 6d. ; country members,
5s. 6d. ; with no entrance fee.

Cambridge University Wireless Society.
Hon. Secretary, Mr. J. B. Hickman, 4, Rose

Crescent, Cambridge.
The first meeting of the Michaelmas term was

held on October 12th, 1922, in the Engineering
Laboratory. The following officers were elected

for the ensuing year :—President, Mr. F. S.

Thompson, Peter House ; Hon. Secretary, Mr.
J. B. Hickman, Gonville and Caius College ; Trea-
surer, Mr. F. P. Best, Gonville and Caius College.

On October 27th, the Hon. Secretary read a paper
to the Society entitled " W'ireless as a Prime
Communication in the Field." The paper dealt

with a scheme of vrireless communication that was
used during the operations in Ireland in 1921.

The chief interest of the paper was that it described

a scheme in which wireless, for the first time perhaps
in military history, occupied the first place.

On November 1st, Mr. E. V. Appleton, M.A.,
St. John's College, delivered a most interesting

lecture on the measm-ement of signal strength.

The substance of the paper was a description of

some original work carried out by the author on
a method of measurement of signals wliich was
suggested by some observations of Dr. Vincent
on the behaviour of two oscillating coupled circuits.

It was foiuid, if there were two oscillating circuits,

one oscillating strongly, the other weakly, that in

the neighbourhood of synclironous oscillation,

the stronger oscillation forced the weaker oscillation.

The lecturer drew attention to the fact in the phe-

nomenon of the silent space, that the beat frequency
did not decrease in a linear fashion. This was
due to the forcing. The lecturer then went on
to describe the method he used. The strength

of signal was measured by the silent space—the

bigger the silent space the stronger the signal.

The actual strength could be calculated from a
formula embodj^ing the length of the silent space,

the capacity of the aerial and the impressed E.M.F.
from the heterodyne. The E.M.F. was measured
with a MouUin voltmeter, and the experiments
carried out with an autodyne single valve receiver.

Very satisfactory results have been obtained in

observing the signals from Ongar at Cambridge.
An interesting discussion followed, and a very
hearty vote of thanks was passed to the lecturer.
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Manchester Wireless Society.*
The aiiiuial general meeting was held in the

Council Chamber, Houldsworth Hall, Deansgate,
on November 10th. Mr. McKernan was in the
chair. . Reports of the Secretary and Treasurer
were presented. The total number of members
to date was 189 as compared with 107 for the end
of the previous year.

After introducing the new Chairman, Mr. Barra-
clough, Mr. McKernan was given a rousing applause
from the members in recognition of his splendid
service.

Mr. Barraclough read the following appoint-
ments for the ensuing year :—First Past President,

Mr. J. HoUingworth, M.A. President, Dr. Stanley
Hodgson, M.D. \'ice Presidents : Messrs. E.
Blake, J. H. Brown, W. W. Burnham. G. E.
Duveen, M.A., H. Green, S. R. MuUard, M.B.E.,
F. Phillips, J. C. A. Reid, J. C. Wrigley. Vice-

Chairman, Mr. W. R. Anderson. Mr. Evans was
again unanimously elected Hon. Secretary', and
llr. W. H. Lamb Hon. Treasm-er.

The ballot papers which had been distributed

by post were then collected and scrutineers ap-
pointed to count the votes. An interval was
allowed for discussion, after which the result of the
voting was announced as follows. These members
will form the Committ«e for the next year of

office : Messrs. E. G. Davies, A. G. Gregory-, R.
Hallam, H. L. Holt, F. Taylor, B. L. Stephenson.
Mr. R. Dawson and Mr. J. J. Bume were appointed
-Auditors. It was resolved to ask the Committee
to collect information as to the suitability of

forming branches of the Society. An entirely

separate branch to pro\'ide elementarj' lectures is

being formed for broadcast licen.sees. The Com-
mittee were empowered to draw up the necessarj'

rules.

Lady members' subscriptions were fixed at

10s. Cd. per armum inclusive of entrance fee.

-Amendments to rules were discussed. With
regard to the Transatlantic Station Mr. Evans
annoimced that a special test on 1 k.W. spark had
already been carried out on Sunday, November 5th,

and a further attempt on C.W. on November 12th,

1 9th and 26th, the first on 500 watts and the last

two on 1 k.W. The reception of these unofficial

tests was carried out by the A.R.R.L., and the
special station for reporting results was 2FP.
' On November 13th the Society gave a lecture

and demonstration in aid of the Manchester and
Salford Hospital Saturday Fund. The lectiu'er

was Mr. Evans and the demonstration arrangements
were very successfully carried out by Mr. W. C.

Barraclo\igh and his two sons.

Southwark Wireless Telephony Association.
Hon. Secretary, Mr. W. Helps, King's Hall,

London Road, S.E.I.

The first meeting of the month was held at head-
quarters, on October 1st, when Messrs. A. O. Gib-
bons and Winstone gave a very instructive lecture,

illustrated by slides, on " Elementary Wireless."
Interesting discussion followed. A vote of thanks
to the lecturers concluded the meeting.
The second meeting of the month was held on

October 15th, when Mr. Dibben gave a lecturette

on the functions of a condenser, also aerials and
their faults, followed by discussion. After the
vote of thanks to the lecturer, the Secretary
reminded members that it was desired that they

would all do their best to make the wireless concert,

arranged to help the funds of King's College

Hospital, a financial success ; special transmissions

had been arranged, and Mr. W. F. Hvmidall was
giving the hall entirely free. Tickets cost a shilling,

and the concert commences at 7.15 p.m. on
November 5th.

Eastern Enfield Wireless and Experimental
Society.

Hon. Secretary, Mr. .Artluir I. Dabbs, 315,

High Road, Ponders End, N.
Two new members were elected at Headquarters,

The Falcon Inn, South Street, Ponders End,
on November 9th.

After discussion on general business, the Society's

set was brought into operation, and one or two
amateur transmissions came in well on the loud
speaker. At 9 o'clock some excellent musical
items from Marconi House were enjoyed. After
the concert the rest of the evening was spent in

general discussion, and endeavours to straighten

out the Ucence question.

A small librarj- and certain articles of apparatus
are now available for loan to any of the members.
'~~~

Reading' Radio Research Society.
Hon. Seeretarj', Mr. J. .J. Baker, Broadway

Buildings, Reading.
The first meeting of the winter session was held

at the University College. Reading, on November
7th, when, ater electing the officers for the current

year, a very interesting lecture was given by
Mr. W. Atkins on " The Working of Telephones."

A licence for a receiving set has been apphed
for and it is hoped to shortly erect an aerial at the

University College for demonstration at future

meetings, which will, of course, also be useful

for scientific piu'poses in connection with the

University itself.

It is hoped to organise in the near future a con-

versazione and a sale of parts among the members,
but ftirther particvdars will be announced later.

Watford and District Radio Society.

Hon. Secretary, Mr. F. A. Moore, 175, Leanesden
Road, Watford.
The formation of the above Society is now com-

plete, and a programme of lectures, demonstrations,

etc., is in coiu'se of preparation.

A meeting was held at headquarters. The
National Schools, Watford, on November 6th,

the principle item being a lecture by Mr. C. S. Hall

on " Honeycomb Coils," and the construction of

the machine for winding them.
A miniature crystal set made by Mr. Bevan was

used in conjunction with two basket coils, and
gave excellent results.

The club-room is open each Monday and Friday

evening from 7 till 10.

Plymouth Wireless and Scientific Society.

Hon. Secretary. Mr. CJ. H. Lock, 9, Ryder Road,
Stoke, Devonport.

Mr. E. W. Penney lectm-ed on " Valves and Valve

Receiving Circuits " on November 14th. He dealt

with the electron theory-, more particularly in

its application to valve working. Later he gave

a clear exposition of grid rectification, the action of

the grid condenser and leak being explained in

a simple and satisfactorj- manner. The lecture

was concluded on November 29th.
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Notes

The Birmingham Broadcasting Station.
" Listeiiers-in " had a pleasant surprise on W'ed-

nesday, November loth, wlien they received the
Birmingham Broadcasting Station for the first

time. The station had been previously installed

in tlie London offices of The Western Electric Co.,

Norfolk Street, W.C'.2. Instructions were received
on Friday, November 10th, to transfer tlie station

temporarily to the works of The General Electric

Co., at Witton, Birmingham. The set was there-

fore dismantled and conveyed to Witton by Lorry,
arriving tliere on the afternoon of Sunday, November
12th, and installation was commenced immediately
luider the direction of Western Electric Engineers,
and with labour supplied by the com-tesy of The
General Electric Co. In a short time a small
army of painters, carpenters, wiremen, etc., were
busy installing the apparatus and the antenna,
and decorating the rooms. By 4 o'clock on Wednes-
day afternoon, November 15th, the station was
ready, and after an hour's preliminary testing,

commenced serious operations. A concert was
transmitted from 5 p.m. imtil 11, and afterwards
election results were broadcasted until 1 a.m.
From the first, the transmi.ssion was excellent—

a

fact which is attested from all parts of the country.
The Western Electric Broadcasting Set is designed

to deliver about 500 watts of radio frequency
power to the antenna. It has a rated range of

100 miles, which means that satisfactoiy operation
may be expected at this distance when using an
average valve set comprising, say, a single detecting

tube with reaction, and the usual aerial. It should,

of course, be borne in mind that it is impossible
to state the range with accuracy, since this is

affected by so many factors—the transmitting
antenna, the type of efficiency of receiving equipment
used, the absorption between the two stations, etc.

When conditions are favourable—at night time,

for instance—the broadcasting station will be heard
in suitable sets at very much greater distances.

Automatic Wireless Transmission at Sea.
The Marconi International Marine Company,

Ltd., installed on board the White Star liner

Majestic high speed automatic transmittmg appa-
ratus. Hitherto only hand transmission has been
used by wireless operators at sea, but the amount
of traffic has reeentlj' grown so enormously on the
Majestic that it has been foimd necessary to in-

troduce automatic working. The Majestic is the
first liner to be fitted in this w-ay. The maximimi
speed of the automatic apparatus used is 240
words per minute.

O.T.G. Wireless Instruction.
Army Council Instructions provide for a course

in wireless telegraphy for officers and cadet non-
commissioned officei-s of the Senior and .Jiuiior

Divisions during the Christmas vacation at the

Signal Training Centre, Maresfield, from January
2nd to 13th. Applications must reach the Secretary

{S.D.3.B.), the War Office, Whitehall, London,
not later than Decemljer 4th.

Bickendorf Aerodrome W/T Station.
An Air Ministry Notice to .'Virmen states that

a temporary W/T Station has been opened at

Bickendorf Aerodrome, Cologne. Particulars of

the service rendered by this station are:— (a)

Call Signal : GEK. (6) Hours of service

:

0900-1600 G.M.T. ((•) Wavelengths and routines:

(i) 900 metres. R/T communication with aircraft.

A short range station is employe<l on this wave
and is manned only %vhen aircraft are expected,

(ii) 1,400 metres. Route Traffic with Air Ministry

.<GFA) and with Brus.sels (OPVH). Receiving
Watch on this wavelength is interrupted when
transmission is taking place as laid down in para-

graphs c (i) and c (iii) of this Notice, (iii) 1,680

metres. Meteorological broadcasting. The station

broadcasts a meteorological report at the following

times: 0915, 1015, 1115, 1215, 1315. 1415,

1515 G.M.T. Notice to Airmen 43 of 1922 is

amplified accordingly.

Duel by Mr. John Huntington and Miss Olive
Sturycsx. Mr. It. .Slmiton Jefferieii, A.R.C.M., at

the piano. The much discussed chimes are in the

background.

A Souvenir.
Described as " A Souvenir of a Historic Event,"

a concise and highly interesting booklet has been
prepared by Marconi's Wirele.ss Telegraph Co.,

Ltd.. which contains the message transmitted by
H.R. H. the Prince of Wales to the Boy Scouts on
October 7th. A description of the transmitting
arrangements and reports of the receptions giving
the town, distance, name, kind of receiver and com-
ments are given. Each person who sent a report
to Marconi House is to receive a copy, and a special

copy bound in velliun has been sent to HLs Royal
Highness, who has expressed great interest in the
reports.

Proposed Society at Horwich (Bolton).
Particulars of the proposed \Vireles3 Society

for Horwich (near Bolton) may be obtained from
Mr. P. Ashurst, 51, Mary Street East, of that town.

Slight Change in Wavelength of 2 LO.
It is announced that the wavelength of 2 LO has

been changed to 369 metres, in order to avoid
interference which was previously experienced.
This change although so slight appears to have
accomplished its purpose.
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CORRESPONDENCE.
To the Editor of The Wireless WoiiLn

AND Radio RE\^E\^.

Sir,—It may interest 2 JZ to kno«' that 1 re-

ceived Iiis C'.W., oil about 200 metres, strongly

on Saturday and Sunday evening, using 1 valve,

and telephony on Sunday evening on the same wave-
lengths. I oouUl just read the latter, there being
little jarmiiing at the time. My aerial is 100 ft.

long, and average height is about 27 ft.

Nejirly all my set is home constructed, including
tuning coils (duolateral).

Bedford.
Xovemljer (itii. J. Heatox Ahmsthonc.

PERSONAL.

The Council of the Institution of Electrical

Engineers of London at the last meeting announced
that Dr. J. A. Fleming, F.R.S., had been unani-
mously elected an Honorary Member of the In-
stitution. Dr. Fleming has accepted the invitation
to give the Fourteenth KeKin Lectm-o to the
Institution next May. The Royal Society of Arts
recently awartled him one of their Silver Medals
for the Fifth Heiuy Trueman Wood Lecture he
gave to them on November 23rd, 1021, on "The
Coming of Age of Long Distance Wireless Telegi-aphy
and Some of Its Scientific Problems."

Radio Society of Great Britain.

AT the meeting of the Radio Society of Cireat

Britain (late Wireless Society of London) held

on Wednesday, November 22nd, the follov-

ing were elected to membei'ship of the Society :

—

C. Creswick Atkinson, E. Dawson Ostermeyer,
Clifford Rattray, George Sm-th Lindenholmo,
George F. Taylor, John Barnard, Matthew Marshall,

.lames W. Allen. Edward C. Leach, Archibald

.1. Maitland, Jolui A. Partridge, Fred A. Bourne.
-Anthony E. Chester. Walter O. Bentley. George
(i. Welsh, John Bates, Percy R. Fairelough, Cyril

ii. Webster, Mauiiee H. Saft'er, Y. W. P. Evans,
Richard H. Wagner, H. T. P. Gee, Frederick
W. Walter, Kenyoii Secretan, Clifford W. Andrews,
Conrad J. Beck. S. E. Mackeown, FredH. Robinson,
Major Reginald Beckett. A.M.I.C.E., Capt. H. C.

.1. A. R. West, R.N.. Thomas Watson, William

.\. Ward. L. Howard Flanders, Reginald G. Waller,

.lohn S. Pallister. Albert E. Bowser Lowe,
John Hall Rider, M.I.E.E., Arthur E. .Morris,

Ettore Bellini, D.Sc, E. W. Kent, A. C. Cockbuni,
-M.I.E.E., Leonard M. Robinson (Lieut., R.N.),
(ieorge G. Jack, Percy C. Kidner.

The following were elected Associate Members :

—

Francis W. Laing, Lsabel C. Fogarty, John W.
Boys.

The following Wireless Clubs and Societies were
accepted for AfiBliation :

—

Thames Valley Radio and Physical Association.
Morley College Scientific Society (Wireless Section)

Grimsby and District Radio Society, The Leys
.School Wireless Society (Cambridge), Darwen
Wireless Society, Clapham Park Wireless Society,
Huddersfield Radio Society, Loughborough College

Wireless Society, Barnsley and District Wireless
-Association, Rhyl and District Amateur Wireless
Society, Ealing and District Radio Society, Totten-
ham Wireless Society, Bromley Radio and Ex-
(lerimental Society (Kent), Boots' Radio Society
(Nottingham), Hereford and District Radio and
Scientific Society, Powj-sland Radio and Scientific

.Society (Welshpool), Birkbeck College Wireless
Society, Newbury and District Wireless Club,
Harrogate and District Radio Society, Malvern
Wireless Societv.

THE EFFECT OF UNDERGROUND METAL
WORK ON RADIO DIRECTION FINDERS.

FURTHER to the discussion on the above
subject which was brought before the meeting
of the Wireless Society of London on October

25th, 1922. by Jlr. R. L. Smith-Rose. M.Sc.,
Mr. J. F. Stanley, B.Sc., says :

—

' I notice in Tlie Wireless World and Radio
ReuiVtt' of November 11th that reference was made
at a meeting of the Wireless Society of London to
the experiments of Mr. Umberto Bianchi. an Italian

inventor, who claims to have devised a system
to detect underground mineral deposits. I had
the pleasure of meeting Mr. Bianchi some months
ago, and I was present at a demonstration gi\en
by him to a gathering of mining engineers at the
Royal School of Mines. I subsequently had the
opportunity of carrying out some experimental
work in this direction myself, with very encouraging
results. In one of these tests, carried out in the
goods yard of the City and Guilds Engineering
College, I was able to trace out the course of an
iron drainpipe, the existence of which I was
totally ignorant of at the time.

" I may say that the method employed does not
depend on the errors in the observed readings
of a direction finder, as in the e.xperiments of Messrs.
Smith-Rose and Barfield, but on the deflection

of an electro-magnetic field due to the presence
of a deposit of conductive mineral. By this method
it is claimed that the depth and shape of any
mineral deposit can be very accurately estimated,
and from my own observations and experiments
1 think the method will be widely used in the
future."

A New Club.
From Mr. D. H. Brayne, of 29, Rutland Park.

Willesden Green, N.W.2, we learn that a movement
has been made to form a Wueless Society in

Cricklewood and Brondesbury, imder the auspices

of the Willesden Polytechnic Electrical Engineering
Society.

The Society is open to both sexes, and an in-

augviral meeting was held on November 25th.

Enquiries may be sent to Mr, BrajTie.
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Calendar of Current Events

Friday, December 1st.

Bradford Werelkss Society.
At 5, Randallwell Street. Lecture by Mr. Liardet.

Manchester Wireless Society.
At 7.30 p.m. At Houldsworth Hall. Lecture
on " Radio Measurements arid Measuring In-
struments," by Mr. Bertram Hoyle, M.Sc.

Newcastle and District Amateur Wireless
.\ss0c] ation.

At 7.15 p.m. At Engineering Theatre, Ann-
strong College. Lecture on " Some Obser\-ations
on Distortion in Wireless Telephony," bv Mr.
W. Owen.

Belvedere and District Radio .\nd Scientific
Society.

Lecture on " Common Faults in Receiving
Circuits," by Mr. A. H. Norman.

Leeds and District Amateitr Wireless
Society.

At 7 p.m. Exhibition of apparatus and demon-
stration of telephony at the Blenheim Institute.

Also the following day at 3 p.m.

Saturday, December 2nd.

Croydon Wireless and Physical SociETy.
At 7.30 p.m. Annual General Meeting and
lecture on " Small Rectifiers for Charging from
A.C."

Sunday, December 3rd.

3-5 p.m. Daily Mail Concert from PCGG, The
Hague, on 1,050 metres.

Monday, December 4th.

9.20-1 0.20 p.m. Dutch Concert, PCGG, The
Hague, on 1,050 metres.

Ipswich and District Wireless Society.
At 8 p.m. At 55, Fonnereau Road. Lecture on
" Magnetism," by Mr. W. E. Kersey.

Tuesday, December 5th.

West London Wireless and Experimental
.\ssociation.

At 7 p.m. At Acton and Chiswick Polytechnic,
Bath Road, Chiswick, W.4. Annual General
Meeting.

Lowestoft and District Wireless Society.
Special competition. Details at the meeting.

Wednesday, December 6th.

Institute of Electrical Engineeks.
(Wireless Section.)

At 6 p.m. At Victoria Embankment. Meeting.

Redhill and District Y.M.C.A. Wireless
Society.

At 111, Station Road, Redhill. Lectiu-e on
" Gadgets," by Mr. Clarke.

Portsmouth and District Amateur Wireless
Society.

Social evening and demonstration. Special trans-

mission from Eiffel Tower.

M.iLVERN Wireless Society.

Lecture on " A.C. and Oscillatory t'liri'euts,"

by Mr. L. H. Mansell.

Edinburgh and District Radio Society.

At 8 p.m. At Headquarters. Business meeting
and lecture on '" A Syphon Recorder for W/T."
by Mr. W. Winkler.

Thursday, December 7th.

At 9.20-10.20 p.m. Dutch Concert from The
Hague on 1,050 metres.

Luton Wireless Society.

At 8 p.m. At Hitchin Road Boys' .Stthool.

Practical Work and Experiments.

Derby Wireless Club.
At 7.30 p.m. At " The Court," .\lvaston.

Lecture on " Rubber," by Mr. E. H. Tawn.

Hackney and District Radio Society.

Lecture on " Insulating Materials," by Mr.
Sanford.

Newport and District Radio C'lcb.

PubUc Wireless Concert.

Friday, December 8th.

Leeds .^nd District Amateur Wireless Society.

At 7 p.m. Lecture and Demonstration on
" Recording Apparatus," by Mr. A. M. Bage.

Meeting of Transmitting Licence Holders.

A fiu'ther meeting of transmitting licence holders
in the London area has been calle I for Thursday,
November 30th, at 6 p.m., at the Waldorf Hotel,
Aldwycli, W.C. The committee appointed at the
last meeting will present their report.

The British Radio Manufacturers' and
Traders' Association.

On November 20th a meeting, called by the
Radio .Association, was held at the Hotel CecU. It

appears that the purpose of the meeting was to
appomt a committee for a Trade Section of the
Association.

After Prof. A. M. Low and Colonel L'Estrange
Malone had explained this object members of a
second body present—the Wireless Manufacturers'
and Traders' Association—protested that they had
a committee wliich had been waiting for six weeks
to meet the Radio Association.

After a lively discussion the Secretary of the
Traders Association virtually took the meeting out
of the hands of the Radio Association, and an
entirely new association was formed in less than
t«n minutes. Members of both the other organisa-
tiona were recommended to join it at once.
The name of the new association is Tlie Britisli

Radio Manufacturer's and Traders' Association,
and the address of the Organisation is Dundee
House, 15, Eastcheap, E.C.3.
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The Wireless Society of London
A MECHANICAL MODEL ILLUSTRATING THE ACTIOxN OF

THE THREE-ELECTRODE VALVE.*
By G. G. Blake, M.I.E.E., A.Inst.P.

IN
a paper which I read befoi'e this Society on

March 22nd, 1922. I mentioned a mechanical
model, which I had constructed to illustrate

the action of the three-electrode valve.
Fig. 1 shows the model as it then was. The plate

current of the valve is represented bj' a metal spring,

in the centre of which is a small disc of metal,
which represents the grid voltage of the valve.

Through the centre of the spring and disc, a piece

of thread passes, this is stretched on a frame.
The frame is supported by springs from above
and below. Wlien it is made to oscillate up and
down, its movements may be said to represent

the incoming oscillations from a distant"transmitting
station.

tt o=--J ^"^ '

• \-^i—

1

coio POTEvruy.

Fig. 1.

The thread, as it rubs up and down against the
hole in the disc tlirough which it passes, will cause
the grid disc to oscillate above and below the zero

line, shown in Fig. 1, representing either increase

or decrease of grid voltage and plate current.

The left-hand diagram shows the grid functioning
at the centre of the characteristic curve of the valve
(see curve on left-hand top corner of the figure).

In this case the grid disc will oscillate to an equal
distance below and above zero line.

If we make the grid of the valve more negative,
the right-hand side of Fig. 1 represents the condition
of affairs. In this case small weights have been
placed on the grid disc to bring it below the zero
line, and to represent a negative charge, when the
incoming oscillations (represented by the oscillatory

movements of the thread) act on the grid. The
negative pulse has little or no effect, as the plate
spring is already compressed ; but the positive
half of the oscillation takes effect on the grid and

increases the plate current. W'e are now working
at the lower bend of the curve represented at the
right-hand upper corner of the slide.

The compressed condition of the plate spring
below the grid gives us a method of visualising

the increased density of electrons in the space
charge of the valve.

I have recently made several improvements
in the construction and applications of this model,
which I thought might be of interest to tliis Society.

Fig. 2 is a photograph of the model in its latest

form, which you see before you on the lecture

table.

Fig. 3 is a lettered diagram of the model, a brief

description of which will. I think, help to make
its use more easily understood. The incoming
oscillations are represented by the movement up
and down of two arrows, painted red and white,

to represent the positive and negative half of each
oscillation.

In place of tlie cotton thread in the old model,
a metal rod R passes up through the centre of the

spring and disc G. To this rod the before-mentioned
arrows are attached. At the bottom of the rod
is a small wheel W which rests on the rim of a second
and larger wheel X acting as an eccentric. WTien
rotated by means of a handle H the rod moves
up and down tlirough the grid disc G. There is

a screw adjustment on this disc (not shown on the

figure) to enable us to arrange for the rod to rub
more or less lightly against the disc, as it oscillates

(representmg weak or tight coupling).

Tlie filament and plate are represented by two
metal tubes A and B, which hold the plate current

spring V. These two tubes can be raised or lowered
to represent alterations in the filament voltage

and plate voltage. Both are fitted with pointers

and scales, indicating the actual voltages which have
been worked out from the curves taken from a

valve. By means of this model we can repeat all

our experiments and show the various readings

obtained in the plate current when filament voltage

or plate voltage are altered. The plate scale is

shown at the top left-hand side of the model,

and reads from 33 to 54 volts, and filament scale

is at the bottom left-hand side of the model, and
reads from 3-5 to 4 volts.

Tlie scale on the right -liand side represents

the grid potential and the pointer can be set,

either at the same potential as the filament, i.e.,

at zero, or up to B volts positive, if it is raised,

or down to 6 volts negative if it is lowered.

The amount of plate current at any moment
is indicated by the pointer on the grid disc G on
plate current scale S, which reads from zero to

2 mA.
It wiU be noticed that the plate current scale

is attached to the plate tube B, and moves up
and down with it.

The following experiments can be mechanically

illustrated. (Fig. 4.)

• A paper read before the Badio Society of Great Britain (late Wireless Society of London) on Wednesday, Not. 22pd. 1923.
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half oscillation produces an equal and opposite
effect.

(B). To illustrate the effect of the received
oscillations upon the plate current when valve
is functioning at the lower end of its characteristic
curve.

Plate voltage and filament i

voltage remaining the No current
same, make the grid 3 volts [ passes tliroxigh
negative by setting grid disc the valve,
(and pointer) at —3 volts. '

The positive half of the oscillation increases the
plate current and the negative half does not
decrease it.

(C). To illustrate the valve fimctioning at the
upper end of its characteristic curve.

Fig. 2. l^hotograph of the Mtclianical Model.

(A). To illustrate the effect of received oscillations
upon the plate current when valve is functioning
near centre of straight portion of its curve.

Set grid disc at zero potential
Set plate at 33 volts.

Set filament at 3-5 volts

A steady cur-

rent of 0-8mA.
now pa.sses

through the
valve.

The positive phase of each incoming oscillation
produces an increase of 3 volts grid potential,
and the negative half oscillation causes a drop
to 3 volts negative.
This causes a rise and fall in the plate current

between nearly zero and I -25 m.\., so that each

Plate and filainent current re-

maining constant increase the
grid potential to 3 volts posi-
tive by. raising grid disc (and
grid potential pointer).

Plate cuirent
> now reads
l-5mA.

The negative phase now diminishes the plate
current but the positive phase does not increase
it.

(D). To show the effect of an increase of
filament voltage on the functioning of the valve.

}
Plate current
now reads
about 0-8 mA.

Set filament at 4 volts.

Set grid at zero.

Keep plate \olts constant.

It will now be seen
that the valve functions
at the lower end of its

curve.

The positive half of

each oscillation in-

creases the plate cur-
rent and the negative
pulse does not diminish
the plate ciu-rent.

If we look upon the
turns of the plate cur-
rent spring as repre-
senting electrons, we
shall see that we have
made the space charge
above the filament
more dense and caused
our valve to function
at the bottom of its

curve. To overcome
this the filament voltage
would eitlier have to
be reduced or the plate pig^ 3_
voltage increased, in

order to remove the space charge.

(E). To show that an increased plat« voltage
will cause a valve to fiuiction at its upper bend.

+ '\i

;v
PLATt
VOLTAGE

GRID

VOLTAGE _lJ bi«
CMOG^ S

1

; PLATE
CURRENT

-
'i FILAMENT

TOLTAGE
^A HLAMENT

Set plate at 54 volts.

Set filament at 3 '5 volts,

with grid at zero potential.

}Plat« current
reads

1-5 mA.

The negative Iialf of the incoming oscillation

now reduces the plate current and the positive
half oscillation does not increase it, sliowing that
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we now have a sufficient positive potential on

the plate to cope witli all the electrons from the

filament, and have reached saturation point.

I explained Fig. 5 in my last paper, showing

tlie amoimt of amplification obtained by increase

of grid voltage as against increase of plate current.

We can also show the amplification factor of the

valve by means of our model.

As the model now' stands with grid at zero,

and plate at 54 volts, we get a plate current of

1-5 mA.

If we now decrease the plate voltage to 33 volts,

we shall reduce our plate current, when grid is at

zero to 0-8 mA.

We can, however, bring the plate cm-rent up
to 1-5 mA. again by increasing the grid voltage

by only 3 volts positive.

So we see tiiat an increase of 3 volts on the grid

is equal to an increase of 21 volts on the plate ;

by employing the grid we have obtained a seven-

fold amplification.
Fig. 5.

Manchester Wireless Society
Transatlantic Tests.

For the information of tliose interested, the call

letters of tlie Ik.W. station are 5 MS, and the trans-
missions take place at 1 a.m. to 1.15 a.m. each
Sunday, repeating the message at 2, 3, 4, 5 and
6 a.m. Reports will be welcomed by the Hon.
Secretary.

Sunday, November 19th. At I a.m. the members
commenced a special series of tests with a 1 ,000 watt
valve transmitter, calhng 2 FP and 1 AW , two
American amateur stations. Transmission lasted
for 15 minutes and consisted of test messages
referring to the work in hand. These were repeated
every hour until 6 a.m., the intervening 45 ininutes
of each hour being devoted to listening for replies

from the above-mentioned stations. The power
was derived from D.C. generators, in series, with a
total output of 2,500 volts, and using two 450
watt Marconi valves, a maximum radiation of

12 amps was attained on the last transmission.
As regards the reception, althougli 23 American

amateur stations were registered, there was no
acknowledgement of om- transmissions. One special

record was an amateur as far west as California,

who was only using about 750 watts and radiating
about 7 amps. The number of stations heard in

one period of listening compares favourably with
the results obtained with the special station
erected by Mr. Paul Godfrey in Scotland last

winter, and certainly reflects great credit on the
gentleman who designed the receiver, and also on
the work of the members who designed and erected
the aerial.

Cables are being exchanged between the American
Radio Relay League and the Society with a view
to boosting up the enthusiasm which has been
aroused on both sides of the Atlantic, and the
Manchester amateurs are working day and night

improving their apparatus with a view to eventually

establishing direct interchange of messages, to

be followed by a special test of telephony, subject
to the approval of the P.M.G.
Another test was held on November 26th.

Further Colliery Experiments.
Mr. A. Trevelyan Lee (2 DJ) experimented

recently with Mr. S. Grimwood Taylor (2 IX)_at
the Denby Colliery, near Derby.

Tests were made early in October. A temporary
single wire aerial was erected at the top of two
ladders, with a bare copper wire lying on the
ground for an earth. One set was placed in a tub,

lined with boards, and sent down the shaft. The
aerial down below was suspended from the roof

with string. Communication was immediately
established with the station at the colliery office

on top, speech and gramophone music coming
through loudly and distinctly. This station was
about 100 yards from the foot of the shaft. The
tub was then pushed along the rails for about a mile,

and communication was again easily established,

but the signals from below were less clear. Mr.
Lee said he vmderstood that the strata above the
coal consisted of iron deposits in nodule form.
The power employed did not exceed 5 watts,

and was derived from one of Newton's Bros.

generators, working off a 12-volt accumulator.
One of the sets used choke control and the other
grid control. Three valves were used for reception,

one being the resistance-capacity coupling (long

wave type) and the other tuned choke and L.F.
The wavelength was 440 metres.
During discussion at the Derby Wireless Club

it was suggested that a much longer wave might be
found more satisfactory, and it was understood
that this had been found to be so in submarine
work. «
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Questions and Answers

NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice
and information on matters pertaining to both the technical and non-technical sides of wireless work. Readers
should comply with tfie folloiring rules :

—

(1) Each question should be numbered and written on a separate sheet
on one side of the paper, and addressed "Questions and Answers," Editor, The Wireless World and Radio
Review, \2I13, Henrietta Street, London, W.C.2. Queries should be clear and concise. 12) Before sending in
their questions readers are advised to search recent numbers to see whether the same queries have not been dealt
with before. (3) Each communication sent in to be accompanied by the " Qtiestions and Anstvers " coupon
to be found in the advertisement columns of the issue current at the time of fortmrdiny the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet
or sheets, and unless typeieritten, this should be in block capitals. Queries unll be answered under the initials

and town of the correspondent, or, if so desired, utider a " nom de plume." (5) In view of the fact that a large
proportion of the circuits and apparattis described in these ansivers are covered by patents, readers are advised
before making iise of them, to satisfy themselves thai they would not be infringing patents. (6) Where a reply
through the post is required, every question sent in must be accompanied by a postal order for the amount of
\s., or 3«. 6(1. for a maximum offour questions. (7) Fmir questions is the maximum which may be sent in at
one time.

"C.M.S." (Finchley) asks (1) Wliat are the

advantages and disadvantages of capacity reaction

compared with magnetic reaction. (2) Can capacity
reaction be used in such a manner that the aerial

circuit will not radiate. (3) and (4) For a diagram
using capacity reaction.

( 1 ) It is easier as a ruJe to obtain reaction effects

using a reaction coil, but when the resistance
capacity method of H.F. amplification is used
it is often convenient to use the capacity reaction
method. The reaction condenser generally has
a maximum capacity of O'OOOl mfds., and is con-
nected between the grid and plate of the 1st and
3rd or 2nd and 4th valve. (2) You could arrange

H.T. variable up to 75 volts. The giid condenser
should be 00003 mfds., and grid leak 2 meghoms.
A fixed condenser of 0001 mfds. should be cormected
across the telephones, and a variable condenser
with a maximmn capacity of 0'0002 mfds. should
be used to tune the primary of the H.F. trans-

former. (4) We do not tliink so.

"H.K." (Maiden).—You covild use plug-in
iioneycomb coils, or if you prefer, wind cylindrical
coils voiu-self. The A.T.I, could be 5" diameter
and 8" long, fuU of No. 22 D.C.C. The closed
circuit inductance could be 4" diameter by 8"
long, full of No. 26 D.C.C. The tuned anode coil

4K

\ o-0003/ir •

I \ ooooj^F /'

Fig. 1.

the capacity reaction between the grid of the 2nd
and the plate of the 4th valves. (3) See Fig. 1.

(4) See recent issues.

"A.T.G." (Peckham) asks (1) For criticism

of his circuit. (2) Whether we can suggest improve-
ments. (3) Whether the values are correct. (4)

Whether the provision of a switch to cut out reaction

will enable him to secure the P.O. permission to use

the set.

(1) (2) and (3) The diagram is quite correct.

The filiajnent battery should be 6 volts, and the

and the reaction coil should be of the plug-in

type, and you could experiment and find the best

values yom-self. About four sets of coils are

required. The intervalve transformer should be
made up exactly as described in the issue of August
19th, 1922. The core is 2J" long, 7/16" diameter,

and is bent over the windings. The total length

of the core is 10". The primary winding is of

No. 46 S.S.C. and is wound on until the diameter

is 13/16", and the secondary winding of the same
wire is wound over the primary until the diameter

is If". See page 659, 19th August, 1922.
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"A.D." (Manchester).— (1) The method is

not " roundabout " as you suggest. Oscillations

are maintained by the mutual coupling of L2 and
L3. It is immaterial which coil is in the grid
and which is in the anode, and also in which circuit

the tuning condenser is placed. The theory of the
oscillation is almost the same in each case. Oscilla-

tions having been set up, it is almost immaterial
which of the coils is used for transferring them
to the aerial circuit. (2) Eccles' ''Continuous
Wave Telegraphy " is probably the best theoretical
book for yoiu' purpose. It does not contain any
very heavy mathematics, but is by no means an
elementary work. (3) Only the Post Office can
say whether you are quaUfied for an experimenter's
licence.

"T.A.L-D." (Woking) asks for a diagram
of a set to fulfil certain conditions. (2) // the set

will receive certain stations. (3) If a certain make
of slab coils could be used in place of honeycombs.
(4) What is the lowest wavelength used.

( 1 ) See the diagram (Fig. 2). (2 ) PCGG probably,
2 MT and FL certainly, but 8 AB very doubtful.

(3) If desired, but slab coils are considerably less

efficient than true honeycombs. (4) The lowest
value used for ordinary purposes is about 150
metres, but a certain amount of special work is

brushes connected to the H.T. commutator, and
the machine will deliver about 1,200 volts D.C.
The H.T. commutator probably has a far greater
mmnber of commutator bars than the L.T.
"G.E." (Morecambe).—We have examined

the circuits submitted, and we prefer circuit No. 1.

The grid condenser should be 0-0003 mfds., and
the grid leak 2 megohms. The closed circuit
inductance is of course tuned with a rariable
condenser of 00005 mfds. maximum value. We
suggest you connect a fixed condenser of 0-001 mfds.
across the L.F. transfoi-mer in the detector valve
circuit, and another of 0-025 mfds. across the H.T.
battery. You may find it very much better to
use a 6-volt accmnulator instead of the 4-volt
shown.
"WEENIE" (Colchester) asks (1) and (2)

For a criticism of his circuits submitted. (3 ) Whether
the circuits will function on short vavclcnglhs,

(1) The circuit is quite suitable provided you
handle the reaction properly. (2) In the second
circuit no reaction is used, but this does not mean
you cannot receive telephony. (3) Eacli circuit is

suitable tor the reception of short wave telephony,
but we prefer circuit No. 1.

"LESLIE " (Mitcham) (1) Submits a, sample
of wire and asks whether it is suitable for ^lse in a short

Fig.

done on wavelengths of about 10 metres. This
involves the use of highly specialised methods,
and it must be regarded as almost impossible for
an amateur to listen in on such work.
" INTERESTED " (New York) asks (1) The

most convenient method of converting a B.T.H. set

for short wavelength reception. (2) For a description

of R.A.F. transmitting and receiving telephony set.

(3) For description of his machine, of which particu-
lars are supplied.
I ( I ) We suggest you communicate with the manu-
facturers of this receiving set. (2) We cannot
undertake to provide a description of a complete
wireless outfit in these columns. (3) The machine
is probably a rotary transformer. A 12 -volt

accumulator should be connected to the low tension
side of the machine. This supply also energises
the field. The H.T. output is taken from the

2.

(2) and (3) For particulars of a longwave coil,

wave tuner.

(1) The wire submitted is No. 31 S.W.G., D.S.C..
and is therefore too fine for use in a short wave coil.

We suggest you wind a coil 4" X 4" of No. 22
D.C.C., taking six tappings. (2) and (3) For the
long wavelength coil we suggest you wind a former
()" diameter and 10" long full "of No. 26 D.C.C.
taking about 12 tappings. You should use a
0-001 mfd. variable condenser in series with the
short wave coil for tuning short wavelengths, and
then connect the condenser in parallel with the
large coil for tuning long wavelengths. The
reaction coil could be a coil of No. 26 D.C.C.
3" diameter and 5" long with 3 tappings. As you
suggest, you could connect the long-wave coil in

series with the short wave coil when you wish to
receive very long wavelengths.



Deoembek 2, 1922 THE WIRELESS WORLD AND RADIO REVIEW ;!17

" INTERESSE " (Brussels) refers to the

Armstrong receiver described in the October 2lst

<ind 2Sth ixsiie.i for ( 1 ) Particulars of the variometer
used in the Armstrong super-regenerative circuit.

(2) Values of 200, 1.250 aiui 1,500 turns- D.L. coiU,
and if single layer coils have to be secured in any
particiUar position. (3) What is the wavelength
range of the set described.

( 1 ) The stator of the variometer is made in two
parts, each part is 4J|;" square and IJ" long.

-»'— I'/a'-J

VARIOMETER

Fig. 3.

and 26 turns of No. 22 D.C'.C. are wound on each
half. The rotor is 3J" diameter and 2|" long,

and each side is wound with 27 turns of No. 22
D.C.C. wire. The shaft of the rotor is made in

two parts ; one part is secured to each side of the
rotor. The rotor connections are taken one to

each shaft, and springs connect the shaft with
terminals. The inductance of this variometer
is 31 mhs. at minimum, and 538 mhs. at maximum.
(See Fig. 3.) (2) The approximate inductances
are:—200 turns= 2,600 mhs. ; 1,250 turn3= 10,000
mhs. ; 1,500 turns= 15,600 mhs. Single and multi-

layer coils could of course be constructed to liave

those inductances. (3) The coils should he fixed
in the exact positions indicated in the article,

and it is always better when constructing sets

according to a description given in the Journal,
to follow out all instructions precisely. (4 ) The wave-
length range of the set is about 300 to 700 metres.
"P.S." (France) asks (1) For a list of the

proposed British broadcasting stations and their

hours of vtorking. (2) Whether tlie Arnuitrong
super-regenerative circuit is suitable for receiving

2,600 jnefres.

( 1 ) It is proposed broadcasting stations shall

be located in London, Plymouth, Cardiff, Man-
chester, Glasgow, Birmingham. (2) The Arm-
strong regenerative circuit as described in recent
issues of this journal is only suitable for receiving
short wavelengths. See reply to

'

' INTERESSE '

'

(Brussels).
" L.H." (Huddersfield).—To construct a vario-

meter maliing use of the scheme described on page
130, you will need two cards cut to the design
shown, wound with coils all in the same direction.

The two inside ends of two op]3osite coils on each
card are joined together, wliich now leaves four
ends for the two cards. Two of these ends are
joined together, and the other two are terminals
of the variometer. Be very careful with regard
to direction of winding. The four coils on the two
cards must oppose each other when in the short
wave position, and assist when turned through
1 80 degrees.

"C.E.H." (Birmingham).—We regret we
cannot tell you the capacit^' of the condenser
without a knowledge of the size of the plates and
spacing washers. If the moving plates are 2|"
diameter and 20 S.W.G. thick, and the spacing
washers are J", the capacity will be 00004 infdB.

We think you would be permitted to use the
reaction coil coupled with the aerial coil when
using the electric light main, but you shoultl first

of all communicate with the Electric Light Company.
The microphone is quite suitable, and usually three
dry cells or a 4-volt acciunulator will provide
sufficient energy.
"R.J.G." (Leighton Buzzard).—We suggest

you use a number of each of the stampings, building
them up until the core is roughly circular in cross

section. The core should be J" in diameter.
The two sections of stampings should butt one
against the other, and should be firmly held to-

gether after the winding is completed. A bobbin
should be made wliich will just slide over the
central core, and the primary winding should
consist of No. 46 S.S.C. wire wound for one-third
the window space, and the secondary should be
woimd with the same wire and fill the remaining
space. It is not necessary to treat stampings
with shellac. The stampings are already insulated

sufficiently well %vith paper.

"W.L.M." (Belfast).—The proposed arrange-

ment will not be satisfactory, because no provision

is made for breaking the filament circuits of the
valves not in use ; neither can the secondary
of an intervalve transformer work efficiently when
connected to the input circuit of a valve, or to the
telephones. Unless the jacks possess small capacity,

losses will occur in the H.F. circuit, and in any case

it is better to use switches with widely spaced
contacts.
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" ANTODYNE " (Huddersfield) ashs (I) For
criticUm of his circuit. (2) The cau.ie of poor results.

(3) How to add one H.F. valve.

(1 ) and (2) The diagram of connections is correct,

but it would be better if you used a secondary
circuit. The A.T.C. should be connected in series

with the A.T.I, when receiving short wavelength
signals, and as you hear nothing e.xcept wlien
the A.T.C. and A.T.I, are in parallel, the value of

the A.T.I, is wrong. A suitable coil for .short

wavelength reception would be a coil of No. 22
D.C.C. wound on a former 4" diameter and 5" long.

The secondary would be a coil of No. 26 D.C.C.
wound on a coil of 3" diameter and 5" long. It

must be remembered that a single valve working
as a detector does not give results much superior
to those obtained when a good crystal combination
is used. (3) See Fig. i.

Fig. 4.

'
' BRADD '

' (Fulham) ajik-s for a diagram

of a two-valve set.

See reply to "ANTODYNE ' (Huddersfield)

above.

" W.D." (Lewes).—As you suggest, the termi-

nal immediately below the H.T. terminal should

be the L.T.+" (page 144, October 28th issue,

referred to ). If a common L.T. battery is used when
other units are connected, the H.T. — connection

should be made to the L.T.— instead of the L.T.+
as shoiivn.

" F.B." (Sheffield).—We have examined the

diagram of connections and find it correct. We
assume the fixed condenser joined across the trans-

former primary has a capacity of about 0-001 mfd.

The values of the components are suitable, but

we do not think you can expect the valve to produce

better results than a erj'stal when used as a detector.

We suggest you use the crystal as a detector and
the valve as a note magnifier.

"A.R.E." (Rugby).—Oscillations will be set

up in a circuit containing a valve when the output

and input circuits are coupled, and the energy-

supplied from the plate circuit to the grid circuit

is sufficient to make the effective resistance oi

the grid circuit negative. If the valve is just on the

point of generating oscillations, a slight circuit

adjustment will probably cause oscillations to

commence. If however, the circuit is quite

steady, e.g.. due to the presence of a damping
current in the input circuit, the coupling between
plate and grid may be iiicrea.sed without sudden
oscillations being generated. \\Tien using the
tuned anode arrangement, the grid condenser
and leak are joined to + L.T. to provide this grid
current.

"T.M." (Salford).—We have examined the
printed diagram submitted, and it is quite wrong.
In the first place, a single filament resistance is

shown controlling the temperature of two filaments,
which is not verj' satisfactory. As different valves,

even of the same type and make, require different

filament cuiTents in order to get the best from the
valve, we suggest you use a filament resistance

for each. The second error is, the telephones
are joined in series with the primary of the trans-

former coimected in the anode circuit of the second
valve. This is quite wrong of coiu-se. Another
point is the reaction coil is coupled with the
secondary circuit inductance. Holders of the
broadcast licence are not permitted to use a circuit

of this type, and it is better for experimenters
to employ reaction coupled between the first and
second valves. It is useless to expect good results

on short wavelengths when the A.T.C. and A.T.I,

are in parallel. They should be in series. A number
of circuits have recently been given in this journal,

showing the connections of H.F. and L.F. valves,

and we recommend you to adopt the timed anode
method of H.F. amplification, and couple the reac-

tion coil to the anode coil. Better results are

obtainable than when the H.F. traixsformer method
is used. Articles showing the construction of

H.F. transformer and H.F. anode coils are given

in the issues of Se|)tember 2nd, Kith and 30th.

" S.M." (London).—(1) We suggest you con-
struct one of the many receiving sets described

in this journal at different times. A very good
set is that described in the issues of August 26th
and September 2nd, entitled " A Broadcast Re-
ceiver." by Bull. (2) You will not experience

any difficulty if the aerial is built away from the

roof. It should be as high and long as possible,

consistent with the Post Office regulations.

"SPARKS" (Wembley) asks (1) How to

increase the icave range of the set described on page

554, Jidy 29tli i^sue. (2) The maximum capacity

of variable condensers.

( 1 ) It is simply necessary to connect larger

coils in the aerial circuit, and make proportional

alterations to the dimensions of coils Lj and L,.

(2) The capacity of the small condenser is 000063
mfd., and the capacity of the large condenser is

00017 mfd.

"NEW READER " (Sunderland).— (1 ) The
aerial could have about 80 turns, the closed circuit

coil 100, and the reaction coil 100 turns, No. 22

S.S.C. (2) To tune up to 1,100 metres you would
require a number of basket coils connected
together, and to avoid this we suggest you wind
honeycomb coils. Try 60 turns oil No. 22 on a

'2k" former. (3) The bobbin should be wound
with 160 tvuns each for primary and secondary
Y'ou may find it necessary to experiment a UttI©

to find the optimum value.
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" SPARKS " (Bradford) Ikis tmiible u-ith his

crystal xct, and asks for advice.

Wo luivo examined the coiuiections submitted,
and we suggest you tune the aerial circuit with a
0001 mfds. variable condenser, and the closed

circuit witli a variable condenser of 0-0005 mfds.
I'he H.T.C. sliould be in series with tlie H.T.T.
when short wa\elcngths are being recei\-pd :

otherwise the set is correctly connected. For the

short wavelength range we suggest you wind an
aerial coil of Xo. 26 D.C.C. 4i" diameter and G"
ong, taking 10 tappings, and the closed circuit coil

may consist of a coil i" X 0" of No. 26 D.C.C. with
tappings. Tlie wavelength range of your present

set is from about 300 metres to ."(.OOO metres.
" H.T.C." (Epsom) submits a list of apparatus

in his possession, a}i(l asks for a suitahle two-valve.

dinifram.

OOOlwF

(1) See Fig. 5. (2) We suggest you use the
two basket coils in the aerial circuit and the single

basket coil and variometer ill the closed circuit.

(3) The method of construction proposed is quite
suitable, and we suggest you wind ti coils of No.
26 D.C.C, each coil having 40 turns. The wire
should be wound side by side and spaced J".
(4) We cannot say which is the primary or secondary
winding of the transformer, and you must test for

yourself, or write to the makers for information.

" F.R.H." (Barnwood) asks (1) For criticism

of his set. (2) For particulars of construction of
telephone transformer. (3) Whether certain valves

n-ill work together. (4) Size of sample of wire
submitted.

(1) The connections are correct. The reaction
coil should be coupled to the closed circuit coil.

(2) A suitable open circuit telephone transformer
may be constructed with the following materials :

Coil 3" long, J" diameter. Primary winding, 3 ozs
of No. 44 S.S.C, secondary winding 3 ozs. No. 34
S.S.C. The primary winding is wound on the
core first, and the secondary is insulated from
the primary with two or three sheets of thin paper.

(3) The valves mentioned will work together,

(4) Sample of wire is No. 44 D.S.C. copper.
" J.L.K." (Croydon) is building a valve trans-

mitter and asks for criticism of set and other questions.

We do not care for the proposed scheme of con-
nections, and we suggest vou see the reply to
"T.S.F." (Herne Hill), "page 806. September
16th, 1922.

'lE.E." (Cambridge) refers to the one-valve
Armstrong super-regenerat ivc circuit, and asks

{ 1 ) Size of shbs to replace . honeycombs shoivn.

(2) Whether a loose coupler may be used. (3) Par-
ticulars of choke. (4) If an " Ora " valve is suitable-

( 1 ) We suggest you wire the slab coils with the
same numl>er of tiu-ns and the same mean diameter
as the honeycomb coils. (2) The loose coupler is

quite suitable for this |)urpose. (3) The choke
could be an intervalve transformer with the windings
oonnecteil in series, or you could rewind the trans-
formers with No. 38 S.S.C. wire. An alteriuitive
would be to wind 5,000 turns of No. .38 S.C.C. wire
on an iron wire core, |" diameter and 3" long.
(4)

' R " valves give good results. Use 80 volts
on the plate.

" A.E.W." (Wilts) asks (1) Whether his method
of connecting up tlie components is satisfactory.

(2) Does the set comply with the regulations.

(1) We have examined the diagram of your set
submitted, and it is correct. You may not be able
to receive 2 MT and 2 LO because the tuning
arrangements will not tune down to this wave-
length, and as we have no particulars of your coils

you will \\a\e to satisfy yourself as to their suit-
ability. We suggest you reconnect your set, using
the diagram on page 147, October 28th issue.

(2) If you hold an experimenter's licence the circuit
should not be objected to. However, reacrtion can-
not take place if you use the diagram given above.

" G.W.B." (Kent) asks for advice.

We think the cracking noise which you hear is

due to loose or broken connections. If the H.T.
battery is old it will cause the set to be noisy. You
should carefidly examine the whole outfit. The
diagram submitted is correct.

" O.F.B." (Northampton) asks (1) For criti-

cism of }iis set. (2) Tlie value of capacities used.

(3) For dimensions of coils. (4) Voltage of L.T.
and. H.T. batteries.

( 1 ) The diagram of connections is correct except
that the A.T.C. is omitted. We expect this is a
clerical error. The A.T.C. should have a maximum
value of 00012 mfds., and should be in series with
the A.T.I, when receiving short wavelengths.
The anode tuning condenser should have a maximum
value of 0'0002 mfds. The grid condenser should
be 0.0003 mfds., and the by-pass condenser across

the telephones sliould be 0-001 mfds. (2) You
will have to experiment and determine the best

valves for yourself. The primary and secondary
of the H.F. transformer should be about the same
dimensions, and you might commence with a
winding of 80 turns. The reaction coil should be
about the same size as the secondary of the trans-

former. (4) Use a 6-volt L.T. battery, and 70-volt

H.T.
"E.H.T." (Buxton).— (1) The diagram ia

correct, and if you hold an experimenter's licence,

would no doubt be approved by the Post Office.

(2) The capacity of a fixed condenser if two plates
(3" X 3"), separated with a 0-002" sheet of mica,
is about 0-0075 mfds. (3) The sample of wire
submitted is No. 26 D.C.C. We cannot say the

wavelengths of your basket coils, as the inductance
of a basket coil varies so much with the method of

wiring, spreading, etc. However, probably they
will take from 300 to 550 metres. (4) The telephone

transformer could consist of the following :

—

1 J" diameter 3" long of iron wires, primary 3 OZB.

No. 44 S.S.C. : secondary, 4 ozs. No. 34 S.S.C.

D 2
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"H.G.K." (Bucks) uyishes to wind a number
of cylindrical coils to tune from 600 to 30,000 metres.

We suggest tor the shorter wavelengths you
join the A.T.C. and A.T.I, in series. The A.T.I,

could be a winding of No. 22 D.C.C. on a former
4" diameter and 5" long, with 8 tappings. The
secondary could be of No. 22 D.C.C. on a former

3J" diameter and 5" long with 5 tappings. The
next largest coil may be a winding of No. 26 D.C.C,
4" diameter and 7" long, with 10 tappings, and the
secondary of No. 28 D.C.C, 3i" diameter and 8"

long, with 6 tappings. The largest coil may be
of No. 28 D.C.C, 6" diameter and 10" long, with
18 tappings, and the secondary of No. 30 D.C.C,
51" diameter and 12" long, with 8 tappings.

"F.S." (Kent) submits particulars of his set

and asks for criticisms.

The proposed arrangement is suitable, but it

would be better to connect the A.T.C. and A.T.I,

in series when receiving short wavelengths. The
variable condenser which tunes the anode coil

shovild have a maximum value of 0-0002 mfds.
The results obtained for a circuit of tliis description

are quite satisfactory, and reaction efiects are

under proper control. The circuit is, we think,

likely to meet with the approval of the Post Office.

The A.T.I, could be a 120-tm'n coil with mean
diameter of 2J", and the anode and reaction coils

could each be a 100-tum coil.

" H .11 .Mc.M . " (Manchester) .—With reference

to page 706, August 26th issue, reply to

"W.G.B.G." the reaction coil may consist of

100 turns of No. 40 S.S.C copper wire with

a mean diameter of 2". When receiving longer

wavelengths more inductance will be required,

and this may be added in the form of separate

coils which do not have to be coupled. You may
certainly use resistance wire for the H.F. trans-

former. The result will be, tuning is broader,

and the wavelength range for given dimensions

will be slightly greater than if copper wire is used.

We cannot give precise values for the winding of

H.F. transformers, but you should remember
when experimenting, 600 turns for both primary
and secondary wound on a tube IJ" diameter

gives an optimum wavelength of 600 metres.

We suggest you see the articles on " Experimental
Station Design " in the issues of September 2nd,

16th and 30th. The primary winding may be

tuned with an air dielectric condenser of maximum
value 00002 mfds. We do not think you will

find it necessary to use a condenser in conjunction

with the reaction coil, but if any difficulty is ex-

perienced in obtaining reaction effects, a small

condenser may be used. The stampings are quite

.suitable for use as the core of a L.F. transformer.

The coU should be bmlt up imtil the depth is f ".

The primary winding should be of No. 44 S.S.O.

copper wire, and be wound until the depth of wind-

ing is f", and the secondary should be No. 46

S.S.C. copper wire, wound over the primary to

a depth of J". When using the resistance capacity

method of H.F. coupling, the reaction coil should

be coupled to the clo-sed circuit coil. The resistances

are best purchased, and should have a value

preferably about 80,000 ohms. The second valve

is coupled to the third by the reactance capacity

method. The reactance coil and tuning condenser

are proportioned so as to tuue with the wavelength
of the signal. It is an advantage to \ise potentio-
meter control, as if the set is oscillating an adjust-
ment can be made to stop the oscillations. We
suggest one for controlling the grid potential
of the first two valves. The valves will be satis-

factory, and the aerial is good.

"F.W." (Birmingham) asks for criticism

of his set and advice.

It is essential for the secondary circuit to be tuned
with the primary circuit, and a tuning condenser
is therefore necessary. The fact of hearing loud
pops in the receiver when the aerial terminal is

touched indicates the set is oscillating, and you
should reverse the connection of the reaction coil.

The alteration in the connections of H.T. — to the
L.T. is necessary, of course, in view of the fact

that the remainder of your apparatus is so connected.
To determine the correct adjustments, it would be
very helpful if you use a wavemeter fitted with a
buzzer.

" C.E.D." (Ipswich) refers to the Armstrong
super-regenerative circuit, and asks whether it is

necessary to line the case with tinfoil.

We do not consider it necessary to line the in-

terior of the instrument case with tinfoil. By so

doing you may remove a little interference, but
it is hardly necessary to make this refinement.

The tube, as you suggest, is 3" diameter and 4"

long. You will of course only use the set when
connected to a frame aerial.

"J.A.R." (Manchester) asks (1) Whether
bichromate cells uill be useful for heating valve

filaments (2) For a diagratn of the simplest valve

set. (3) Why he does not receive short wavelength

signals while he gets long wavelength signals.

{ 1 ) These cells are hardly suitable because
the potential falls off rapidly after a little use.

(2) We suggest you see Fig. 7, page 217, November
11th issue. Fig. 2, page 183, November 4th issue,

and Fig. 2, page 145, October 28th issue. (3)

We suggest the timing arrangements are not
correct. If the A.T.C, is 0001 mfds., and is in

series with A.T.I., the A.T.I, may consist of a coil

of No. 22 D.C.C. 3" diameter and 5" long, with
tappings.

" SAPPER " (Swanage).—The coils wiU tune
from 200 metres to 1,500 metres, the condenser
being used in series when receiving on short wave-
lengths and in parallel when signals on longer

wavelengths are being received.

SHARE MARKET REPORT

Prices as we go to press on November 24 th, are :

—

Marconi Ordinary

,, Preference

,, Inter. Marine.

.

,, Canadian

Radio Corporation of America

Ordinary
Preference

£2 1 9

2 2 6
1 7 3

9 9

17 6
13 <*
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The Spark Transmitting System of the
Eiffel Tower

By E. M. Deloraine, Ing., E.P.C.I.

IN
a recent issue* the valve transmitter

of the Eiffel Tower was described. This
set has however been modified, and at

the time of writing, a group of two radio

transmitters has been installed in order to

obtain a power of about 4 kW. in the antenna.

This article is devoted to the well-known
spark transmitter, and gives a general descrip-

tion, while a subsequent article gives details of a
recent modification of the transmitter, involving

the introduction of a synchronous auxiliary

rotary spark-gap. Before entering upon this

Fig. 1. The 240.//,/'. Die.iel Enrjine.

The author will not attempt for the present

to give particulars of that installation, but
will continue the description of the Eiffel

Tower Radio Station.

'TheWireless World and Radio Review, July 10,1922.

description however, it should be mentioned
that there are four systems of transmission

that are used in turn. They are :

—

(i) The Valve Transmitter already des-

cribed.
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(2) The Spark Transmitter, which is the

subject of the present article.

(3) A Poulsen Arc Set.

(4) A High Frequency Alternator.

Power Supply.

In arranging for a supply of power, the

first consideration has been to avoid, as far

as possible, all risks of an enforced interruption

in the transmission. Electrical energy is

required for use in the following forms :

—

(i) Monophase Alternating Current at

1,000 cycles for the Spark System.

(2) Direct Current at 1,000 volts for the

Poulsen arcs.

(3) Monophase Alternating Current at

220 volts and 42 cycles for the operation

o o
3300V

MUN1CWL SUPPLY

Fig. 2. Diagram showing position oj machines.

Fig. 3. 300-kW, Generator "J 'J :/.'/ ,/

Fig. 4. The Transmitter circuit.

Ill' Tnin-siinll, r ,it ."il.lU roll-^ and l.OHO cycles.

of the air compressors mentioned below.

Electrical energy is also required for lighting.

There are two outside sources of power,

viz. :

—

(i) A T/iree-Phase Supply, taken from
the State Electric Railway at an effective

voltage of 5,000 and a periodicity of 25
cycles. This is the cheapest source of

power, and it is consequently used whenever

possible.

(2) A Monophase Supply, taken from the

main municipal circuit at 3,300 effective

volts and 42 cycles. It is stepped down by
a transformer to 220 volts for the power
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circuits and to no volts for the lighting

circuits.

As a precaution against any emergency
that might arise, a supply of direct current

may be generated in the station itself. For
this purpose there are four motor-generator

sets, located in the base of the Tower, the

whole, when working simultaneously, being

capable of deUvering 300 kW. at no volts.

A 240-H.P. Diesel engine (Fig. i) constitutes

the main unit, and drives by means of a belt

a dynamo of corresponding power. The
engine is of the vertical type with three

cyhnders, the fuel is fed through the pistons,

and starting is effected by means of compressed

group C, we have again a three-phase motor
C| and a i,ooovolt D.C. generator C^, but

we have, in addition, a D.C. generator C,.

The latter functions as a motor, when con-

nected to the D.C. supply, but may be coupled

as a generator to D,, when C^ is being driven

by the three-phase supply. Dj serves to

drive D ., and D„ the former being a substitute

for A,, and the latter being utilised to generate

220 volts at 42 cycles, should the mimicipal

supply fail. The many different ways in

which the groups of machines may be coupled

so as to obtain electrical energy in the three

forms mentioned above, do not require further

elaboration.

Fig. u. Asynchronous 3-phif<c molor couplet to 501

air in one of the cylinders. The other three

units are driven with water-gas.

Fig. 2 indicates the positions of the machines

in the Power Room, and it will be seen that

they have been arranged in four groups, all

the machines of any one group being on the

same shaft. Group A consists of a motor,

A , that may be driven by the 5,000 volts

three-phase supply, and two other machines

Ao and A . The latter, when driven by A,

provides a field current for A^ which generates

A.C. at 1,000 cycles. Group B consists of a

motor B, which is designed for use on the

three-phase supply, and which drives B^, a

direct current generator at 1,000 volts. In

)-k\Y. Gcnenilor which feerh- the Sp:irl: Tr.in^milter.

Other Sources of Power.
In addition to the above we may mention

a storage battery of 300 ampere-hours at no
volts and an air compressor. Practically all

the signaUing circuits are supplied from the
former, while the latter is used to work the

pneumatic relays and to provide an air-blast

to remove dust from the machines.

The Spark System.
As is well-known, the Spark System ofWire-

less Telegraphy comprises three main circuits

as follows ,rig. 4) :

—

(i) A low-voltage and low-frequency cir-

cuit, comprising :

—

(a) An alternator for supplying energy
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to the set. The alternator is of a special

design, as it is essential to use a frequency
between 500 and 2,000 cycles to obtain
a musical spark. Further, it is desirable

to use a high inductance since the alter-

nator is practically short-circuited during
the passage of each spark.

(b) The primary of a step-up trans-

former.

(c) A variable inductance, so adjusted

that the natural frequency of the circuit

is slighdy higher than that of the alter-

nator, thus being the best way to avoid

a sudden increase of current when the

spark passes. By this means also, an auto-

(b) A spark-gap across the secondary

winding of the transformer. This p)er-

mits the energy to accumulate in the

condenser and the voltage to increase,

until the gap breaks down.
(c) A condenser, which must be capable

of handling a very large amount of energy

without overheating or breakdown.

(d) A small inductance in series with

the condenser which constitutes an oscil-

lating circuit resonant at radio frequency.

This inductance is magnetically coupled

to the aerial circuit.

When the spark passes across the gap, it

permits an oscillatory discharge of the con-

Fig. (i. 3 At '1 luiisiiiiitiiiii (_ ondcimcrs. Total capacity 0-5") mjds. mid drsiiined to employ 70,000 voltf:.

matic regulation of alternator speed is

obtained, for when the speed increases

slighdy the load increases considerably

as the frequency approaches more closely

to the resonant frequency, this increased

load checking the increase in speed.

(2) A high-voltage circuit, which may be

divided into a low frequency circuit and
a high frequency circuit, and comprises :

—

(a) The secondary of a step-up trans-

former. This is necessary in order to

obtain sufficient energy in the condenser.

The end coils of this transformer must be

very well insulated as they act as choke

coils for the high-frequency current.

denser at radio frequency through the coupling

inductance, the high frequency energy being

transferred thence to the antenna.

(3) The antenna circuit or radiating cir-

cuit which works only at radio frequency.

Supply of the Spark System.

The Spark System of transmission requires

monophase alternating current at 1,000 cycles

per second. It is fed by either of the alter-

nators shown in Figs. 4 or 5. Fig. 4 shows
an alternator made by the " S.A.C.M."
(Societe Alsacienne de Construction Mecan-
iques) of 300 kW. and 500 volts, able to supply

600 amperes at 833 revolutions per minute.

The motor, as explained before, is a 370 H.P.
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D.C. machine with a normal current of 2,500 (70,000 volts) to which they are subjected,

amperes. Fig. 5 refers to the group, known as these condensers must be ofspecial construction.
" eclairage electrique," which is driven by They are made of flat aluminium sheets.

Fig. 7. Spark-Oap, with revolving eccentric electrode.

SPARK

an asynchronous three-phase motor of 350 H.P.

imder a pressure of 5,000 volts. It delivers

500 kW. at 900 volts and operates at

500 r.p.m.

The field current is

supplied either from
the bus bars at no
volts or by an exciter

on the main shaft, as

seen in Fig. 5.

Two step-up trans-

formers are working in

connection with the two
alternators, the first one

being of 950 kW., ratio

16 to I, primar}' 1,500

voltSj 630 amperes

;

secondary 24,000 volts

50 amps. ; the second

one 810 kW., ratio 20

to ij primary' 1,500

volts, 630 amperes

;

secondary 30,000 volts Fig. 8.

27 amperes.

The oscillatory circuit includes a number
of condensers having a total capacity of 0.55
mfds. On account, however, ofthehigh pressure

separated by glass plates, and immersed in

corrugated oil tanks (Fig. 6), the corrugation

being advisable in order to facilitate the dissi-

pation of the heat

generated by dielectric

losses. The condenser
units, each of which
has a capacity of 0.05
mfd. are connected in

series parallel.

A form of spark-gap
in use employs as one
electrode, a cylindrical

tube of pure copper,

inside which a sec-

ond electrode revolves

eccentrically (Figs. 7
and 8). The latter has

a mushroom shape and
its movement displaces

the points on the elec-

trodes,at which sparking

takes place. The ob-

ject of this displacement

is to prevent excessive heating of any point

of the electrodes, as this might lead to arcing

across the spark-gap. Furthermore, further
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cooling is effected by an air blast, which is

directed from a 30 H.P. air compressor on to
the spark (Fig 9). The gap, which is ordin-

The self-inductance of the oscillator circuit

is a part of the direct coupling to the antenna
circuit, which comprises four turns of very

i^^^^HHHHI

Hi^B 1

^m 1

^^^ ^H^^^^^^^^^H^^^^**^- \
. '^^^b^Ih

jgn

N ^s
Fig. 9. The Motor-driven Air Compressor which produces the Air Blast Jon cooling the Spai-lc-Gap.

Fig. 10. Mercury circuit breakers, which interrupt the excitation current of the Alternator for signalling.

aiily il-inch, may be varied between limits large copper tape (See Fig. 6). The antenna
without interrupting transmission. inductance is made of a brass pipe of 40 turns
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of one yard diameter. The range of wave-
lengths is from 2,200 to 3,600 metres, the

normal length being 2,600 metres. The
antenna current is 80 amperes and the fre

quency of the sparks 500, /. ., one spark for

every two periods of the alternator.

The signalling is done by varying the exci-

tation current of the alternator. For this

purpose the use of a mercury turbine is necessi-

tated by the difficulty in obtaining a good and
rapid, though repeated, make and break of a

current of about 150 amperes, as metallic

contacts would soon be burnt up, the closing

of the circuit by means of the key results in

a big increase of exciting current with conse-

quent production of sparks across the spark-gap.

, njlRRRP 1

Fi'j. 11. (circuit Braiktr (vr Siiinalliiii/.

Fig. II gives a schematic diagram of the

device. A centrifugal pump C, driven by a

vertical electric motor M, compresses mercury
at the bottom of a metallic tank (Fig. 10), and
projects it horizontally on to a bronze ring,

revolving with the motor and connected to a

terminal insulated from the tank. A shutter

P, which moves up and down, allows the

mercury to pass when it is up, and obstructs

its passage in the down position. When the

mercury flows past, it maces metalli: contact

between the bronze ring and the tank itself,

and the resistance is short-circuited. When
the shutter is down, the mercury falls back
into the tank. The function of this device is

now, perhaps, somewhat plainer. The sparks,

which occur when the circuit is broken, exist

between the mercury colimin and the bronze
ring. The former is prevented from oxidation

by the precaution of having an atmosphere of

coal gas in the tank. As the bronze ring

revolves as mentioned above, the spark occurs

at diff'erent points. This prevents over-

heating, which would soon destroy any station-

ary electrode. The Morse key is set in a no
volt D.C. circuit and actuates the shutter by

means of a coil in this circuit.

Broadcasting and the Experimenter in America.

We mike no apology

for reproducing on this

page the cover of the

November issue of the

American Amateur
journal, O.S.T. We
feel sure that readers

will appreciate all that

this cover design
embodies.

For many months
past amateurs in

America have viewed
with the deepest concern

the enormous increase

in the activities of

broadcasting stations,

fearing that the time

would come when ex-

perimenters would find

it impossible to make
room tor themselves in

the jazz-echoing aether.

Q.S.T. in its cover

design encourages the

amateur not to be
despondent. The
American Government,

-D

J
DEVOTED WHOLLY TO

^ ^/i9 Published by the

\^ AMERICAN- RADIO

A-^ RELAY- LF^GUE

1922 J( ^1^'/..
"ezl

10(f

in the person of Uncle
Sam, is reminding the

amateur that his rights

are just as well guarded
and cared for as the

privileges which have
been given to the broad-

casters.

Let the assurance of

the American Amateur
be felt by the British

Amateur who should

never entertain the

fear that he will

be let down by the

British Post Office under
whose authority his

licence has been
issued.

The British Amateur
too is disposed to feel

uneasy lest his oppor-

tunities for Experi-

mental work should be

seriously handicapped

in order to make way
for Broadcasting in

this countrj'.
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A Design for a Coil Holder

H
By Allandale.

AVING bought a number of honey-
comb coils recently, it was necessary

to obtain a coil -holder.

'

Fig. 1.

This seemed to be a piece of apparatus

well within the ability of an amateur to

construct, as a great knowledge of wireless

is not required.

I therefore decided to make one, and the

result is shown in the photographs Figs, i, 2,

and 3, while Fig. 4 shows the underside with

the bottom removed.
It will be seen that it is constructed to carry

three coils, the outside ones having the ordinary

opening movement and in addition a turning

movement to assist in fine tuning.

Fiy. 2.

The most difficult parts to make are the

coil-holder sockets, these have to be made
accurately to 9/16 in. centres for the De Forest
type of coil and are shown in detail in

Fig. 5.

I have no doubt, if any trouble is foimd in

makmg these, that the coil fitting sold for

mounting could easily be adapted by cutting

off the back screws and fastening the flexible

leads to the screws used for securing the

fibre band, as these are screwed into the

sockets.

It will be seen in Fig. 5 that the ebonite is

1 in. thick if ins. long •: i-J ins. wide, with

the ends rounded. Two holes 5/16 in. dia-

meter are drilled | in. deep at 9/16 in. centres

into which two pieces of brass are fitted

drilled 3/16 in. diameter, i in. deep for the

ordinary De Forest type of coil, or if Burndept
coils are used the centres should be 15 milli-

metres instead of 9 16 in.

Two holes are tapped to take No. 6 screws

through the side of the ebonite into the solid

Fig. 3.

end of the sockets to connect the flexible

wires to the sockets.

In the stand shown in the photographs
the wires were passed through holes in the

ebonite and soldered to the ends of the sockets;

a little shellac was put on the sockets before

they were pressed into the holes in the ebonite.

In this case the holes must be drilled at the

end of the socket hole.

To carry these holders a brass plate 3,32 in.

thick is provided of the same size as the

ebonite, and secured by two No. 4 BA counter-

sunk screws ; in the centre of this a hole is

drilled and tapped 2 BA to receive the reduced
end of a 3/16 in spindle, which enters the

ebonite | in. and is prevented from unscrewing
by a 116 in. brass pin being passed through
the ebonite and spindle.

The plain part of the spindle is Ii/i6in.

long, and is reduced and screwed No. 2 BA
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for a further 716 in. to take a Government
pattern insulated terminal head.

The stand itself has an ebonite base 7 ins. <

5 ins. :
I in. thick as shown in Figs. 7 and 9.

This carries all the different parts and terminals,

and is fitted in a mahogany box with a J-in.

margin round. The box is 2 ins. deep with a

5/16-in. bottom secured by screws.

Two brass plates 3 32 in. thick, 3I 2} ins.

(Figs. 7 and 9) are required to form the top

and bottom and form the centres in which
the uprights are held. Two holes for the

3/16-in. pillars are drilled to take No. 4 BA
screws, the plates are then bolted together

with two bolts and the edges filed up true and
square.

The rest of the holes can now be drilled

while the plates are fastened together so that

the positions of the holes in the two plates

will correspond.

The holes for the moving uprights are drilled

aa

for No. 4 BA tapping, but those in the lower

plate will require to be reamered out to 3 16 in.

to take the bottom centre. The two holes in

the top plate are tapped

4 BA and are provided with

pointed centre pin and lock

nut.

The plates are then sepa-

rated and fastened on to

a wood block with brass

shoe brads, filed smooth,
then polished with fine

emery and oil and lacquered.

Two 3 16 in. diameter

pillars are required with

the ends reduced and
screwed No. 4 BA, the lower ends being
left long enough to pass through the ebonite

with nut and washer underneath and to serve

_g^^-

Fig.

for fastening the whole to the base as shown
in Fig. 9.

The uprights to carry the coil-holders al-

ready described

can be made
next, and these

are shown in

Fig. 6. They
are | in. x |- in.

X 3^ in. long.

A small piece of

3/ 16 in. brass rod

7/16 in. long is

^
-^^^^^EP

-<f>-e:

Fig. 6.screwed into the

top and counter-

sunk to take the pointed end of the pointed

centre ; the bottom has a piece of 3/16-in,

brass rod screwed in and left projecting i in.

A little shellac is put on the thread before

the rod is screwed home and this prevents

it working loose, a 3/16 in. brass washer is put

on this rod and forms a bearing preventing

the upright rubbing on the brass bottom plate.

The centre upright, shown in Fig. 6 carries

the two coil sockets, but in this case the sockets

have screwed ends and pass through the ebonite,

being fastened with nuts to which connecting

wires are attached. The wires may be soldered

to the ends. Two saw-cuts down the back

as shown receive the No. 18 D.C.C. wire to

connect to the centre terminals and are covered

in with a piece of j-in. ebonite secured by

two No. 8 BA round-headed screws. Insula-

ting tubing is slipped over the lower end of

these wires and saw- cuts are enlarged at the

lower end to allow it to pass i in. up where

the ebonite secures it, the tube guards against
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any leakage where the wires pass through

the brass plate. This piece is secured to

the top and bottom plates with 4 countersunk

No. 6 BA brass screws and with the 3, 16 in.

brass pillars bind the plates together to form

a support for the two movable uprights.

The 3/16 in. spindle on the socket holders

(Fig. 5) is put through the 3, 16 in. hole drilled

Fig. 8.

in the centre of the movable uprights with a

phosphor bronze spring washer between and the

insulated terminal screwed up imtil the holder

can be turned but without being too loose

;

a No. 8 screw in the side of the terminal

head prevents unscrewing.

The two flexible wires secured on the out-

side of the socket holders are passed through

the small holes in the ebonite top and secured

to the terminals at the sides, care being taken

to allow enough slack to admit of socket

holder movement.
In Fig. 7 the terminals T and B respectively

indicate the top and bottom sockets.

When assembled, this completes the top

part of the coil holder. To move the outside

uprights I secured a " Meccano " crown wheel

of 50 teeth and two pinion wheels of 20

teeth, the crown wheel I cut in 3 equal parts

with a hack saw (but two parts would be better)

and riveted a piece of sheet brass 1/16 in.

thick shaped as shown in Figs 8 and 9, to

take a new centre-piece made from |-in brass

rod 7/16 in. long and bored 3/ 16 in. diameter hole.

This was a lot of trouble and I should advise

the purchase of two crown wheels which would
only require the centre hole enlarging to 3/ 16 in.

or the brass rod in the upright could be

made less in diameter to fit the wheels.

In either case the crown wheel or segment
is secured to the pin on the upright by a

3/32 in. set screw through the side of the boss.

Each pinion is mounted on a piece of

3/16 in. brass rod reduced to fit and either

secured with a 3 32 set screw or the end
of the shaft and riveted over.

An inside bearing is made from a piece of

3/32 in. sheet brass 7/16 in. wide, bent at

right angles and secured to the ebonite top

by two countersunk No. 4 BA screws and nuts.

A " Meccano " collar bored out to 3, 16 in.

and placed up to this bearing keeps the pinion

in place.

The shafts are carried through the back

of the coil stand, the ends being screwed 2 BA
to take an ebonite knob li in. diameter, a

pointer being provided made from i 32 in.

brass and secured to the knob by a No. 8 BA
countersunk screw.

To prevent this knob from unscrewing in

use a No. 8 BA screw is put through the boss

and shaft. If desired, a scale can be put on
the front to indicate the position of the coils.

A small oval brass plate 1/16 in. thick is

secured to the frame with two l-in. No. 3
wood screws to carry the front end of the shaft.

The bottom of the case is put on with

screws since the shafts have to be assembled

after the ebonite top is secured in position.

The coils are shown in the drawings with

ig in. between centres as it is found that with

I in. centres some of the coils will not come
together owing to small defects in winding.

This could be reduced to i j^ in. if desired.

To avoid capacity effects from the hands,

the coil stand could be fixed on a bracket and
the centres of the uprights carried down to

the operating board.
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Electrons, Electric Waves, and Wireless
Telephony—X.
By Dr. J. A. Fleming, F.R.S.

The articles appearing under the above title are a reproduction ivith some additions of the

Christmas Lectures on Electric Waves and Wireless Telephony given by Dr. J. A. Fleming, F.R.S.,

at the Royal Institution, London, in December and January, 192 1 -1922. The Wireless Press, Ltd.,

has been able to secure the serial rights of publication, and any subsequent re-publication. The
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v.—THE PRODUCTION AND DETECTION OF LONG ELECTRIC WAVES.

I.

—

Electric Oscillations.

AS already stated, we have reasons for

believing that in metals, carbon, or

other substances which are conductors

of electricity, there are free electrons which
are moving irregularly with very high speeds

in the interstices of the atoms of matter, or

jumping from atom to atom.

Conductive materials such as metals are

built up of atoms which easily lose one or

more electrons from their outer shells or orbits.

These detachable electrons are called the

valency electrons, and it is probably one or

more of these that become free to roam about

in the inter-atomic spaces.

From certain facts we can infer that in a

metal there are about as many free electrons

as there are atoms in any given voliune. In

those substances we call non-conductors but

which Faraday appropriately named dielectrics,

such as glass, ebonite, paraffin wax, mica or

shellac, the number of free electrons is very

small, but under the action of electric force

certain of the electrons in the atomic orbits

or structure can be displaced or strained

elastically, so that when the electric force is

removed they spring back to their old positions

in the atoms.

We can thus cause in metals and conductors

generally, by means of electric force, a drift of

the free electrons which is called an electric

current, but in dielectrics we can only produce
an electron displacement or strain. The
drift motion of the electrons in the case of

the electric current creates, as we have seen,

a magnetic force which is distributed round
the conductor in closed lines embracing it.

In the case of a straight wire conveying an
electric current with return wire at a con-

siderable distance, the lines of embracing
magnetic force due to the drifting electrons

are circles whose centres are in the wire and
whose planes are perpendicular to it.

In considering this effect called electric

displacement in dielectrics. Clerk Maxwell,
whose scientific thought on this subject was
epoch-making in its importance, saw that it

would be logical to conclude that an electric

displacement whilst it was being made or

removed was equivalent to an electric current

and should therefore produce a magnetic

field in the same way as does a conduction

current in conductors. We have then to

distinguish between conduction currents and
displacement currents in one sense, but in

another they are quite identical and both

involve the production of a magnetic force or

field embracing the current.

Ftg. 47. A Leyden Pane or Electrical Condenser,
consisting of a sheet of glass or other dielectric

partly covered on both sides with tin foil or shed tneta,
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Let US next consider a compound circuit

comprising a sheet or layer of dielectric, say

glass contained between two sheets of metal,

made in fact like a sandwich, the meat being

the glass and the two slices of bread the metal

sheets. Such an arrangement is called a

condenser or Leyden pane (see Fig. 47).

Suppose we give to one sheet of metal a

charge of negative electricity. This implies

that we force into it an excessive number of

free electrons over and above those naturally

present in it.

Owing to their mutual repulsion the result

is that the displaceable or mobile electrons in

the sheet of glass are all strained or displaced

as far as possible away from this electron

super-charged metal plate. Also the free

electrons in the other metal plate move as

far away as possible from the super-charged

plate. If this extra electron charge has been

given by an electrical machine or by a battery,

it implies that at the opposite pole of this

battery or electrical machine there is a deficit

of electrons. Hence if we connect this last

named pole with that plate of the condenser

which has not been charged with extra electrons,

a number of electrons equal to the excess in

the other plate will return to the battery or

electrical machine, whilst the plate itself is

left with a deficiency of free electrons.

As regards the condenser the state then is,

that in one metal plate there is an excess of

free electrons, in the other plate a deficit and

in the intermediate dielectric plate of glass the

mobile electrons are strained or displaced

from their normal positions in their atoms,

and this elastic displacement represents a

store of potential energy, just as does a

stretched or bent steel spring. The condenser

is then said to be charged or have energy

stored up in it. The energy of that charge

is measured by half the product of the charge,

reckoned in extra electrons, of one plate and

the potential difference or voltage between

the two plates.

The reader should note that in electrical

phenomena the potential difference of two

points is the exact analogue of the temperature

difference in thermal or heat phenomena, and

of difference of level or pressure in the case

of hydraulic effects or flow of water.

In the next place let us suppose that the

two metal plates of the condenser are con-

neaed by a metal wire. The result is that

electrons begin to drift through this wire

from the plate which has an excess of them to

the plate which has a deficiency of them, and
at the same time the electrons in the dielectric

or glass plate which are strained or displaced,

begin to return to their normal positions.

The return of electrons is, however, not

merely by a uni-directional motion.

Suppose that instead of connecting by a

wire two conductors having respectively an
excess and a deficit of electrons in them, we
were connecting by a wide pipe, in which
was a tap suddenly opened, two vessels, in

one of which there was an excess of air

under pressure, and in the other a partial

vacuimi or deficit of air. On opening the

tap the air in the full vessel would rush over

into the empty one, but owing to the mass
or inertia of the air it would at first overrush

and then rush back again and equilibrium of

pressure would only be estabUshed after a

series of to and fro rushes of air each less

than the last. These are called aerial oscilla-

tions.

In exactly the same manner, if we connect

suddenly the two plates of a charged con-

denser, the electron equilibrium or equahty

is only established after a series of rapid

movements of electrons to and fro in the wire

which gradually die away. These are called

electric oscillations and are in fact brief currents

of electricity alternately in one direction and
then in the opposite, which decrease at each

reversal. This is termed a damped train of

electric oscillations. It can be represented

by the ordinates or heights of a periodic

but decrescent curve, as in Fig. 48, in which
horizontal distances represent time and vertical

distances the current in the connecting wire.

Fig. 48. A Oraph or delineation of a damped
electric oscillation

.

There are then two terms which must be

defined as regards the condenser and the

connecting wire and these are capacity and

inductance.

If we wished to measure m a certain way

the capacity of an airtight vessel we might

state it as the weight or quantity of air that

the vessel would hold when pumped full up

to one atmosphere of pressure or, say, 14^ lbs.

per square inch. In the same manner we define
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the electrical capacity of a condenser as the

quantity' of electricity it holds when the potential

difference of its plates is one volt or one unit.

The exact relation between the quantity'

of electricity' O or number of excess electrons

in the negative plate, the potential or pressure

difference V of the plates and the capacity

C 'is expressed by the equation.

or numerically, capacity is measured by
quantity divided by voltage. The consistent

units in which these things are measured are,

voltage in volts, quantity in coulombs, and
capacity in farads. As, however, the capacity

of a condenser of one farad is extremely large,

its millionth part, called a microfarad, is

usually taken as the unit of capacity. We
have seen that the quantity' called a coulomb
is equal to six million billion electrons ; so

that a condenser has a capacity of one micro-

farad when, if six bilhon excess electrons are

put on one plate the potential difference of the

plates becomes one volt or about 2, 3rds of

that of the poles of a single dry Leclanche

battery cell.

In the next place as regards the wire with

which we connect the plates of the condenser.

It has two special qualities which can be

measured in appropriate units. These are,

first, resistance, and secondly, inductance.

The electric resistance of a conductor is that

quality' of it in virtue of which the electric

current energy is converted into heat in the

wire.

Now this heat consists in part in the energy

of irregtilar motion of the free electrons in

the wire, and the electric current is the regular

or uni-directional drift or movement of the

free electrons in the wire, which is super-

imposed on the irregular motion.

As the electrons are strugghng along in one
direction in the wire under the guidance and
pressure of the electromotive force urging

them, they are continually bumping up
against the atoms of the metal and against

one another and having their own course

changed and some of the energy of their

drift or regular motion converted into energy

of irregular motion or heat.

The greater this irregular motion, that is,

the higher the temperature of the wire, the

less in general is the effect of the electromotive

force in producing a uni-directional drift.

This means to say that for a given electro-

motive force the current is less ; in other

words, the electrical resistance is greater.

On the other hand, the lower the tempera-

ture of the wire the less is the irregular motion
of the free electrons and the greater is the

imi-directional drift under a given electro-

motive force. Hence the electric resistance

of pure metals is found to decrease with fall

of temperature.

The matter is, however, a httle more com-
pUcated than the above statements imply.

We may regard these free electrons in the

metal as the molecules of a kind of gas, and,

as in the case of gas molecules, their irregular

velocities are different, some moving fast and
some slow. The velocity is distributed in

accordance with Maxwell's law for gas mole-
cules and the electrons have a certain mean
free path between collisions with each other

and with the atoms. It is only during the

time of this mean free path that the impressed

electromotive force is able to act upon them
and impose the drift motion in one direction,

which constitutes the electric current.

If we call N the number of electrons per

cubic centimetre and u the drift velocity of

each parallel to the axis of the wire and X
the electric force acting on the electron, then

the electric current / per square centimetre

is measured by the product Neu. If t is

the time between two collisions and m the

mass of each electron, then the drift velocity

acquired in the free time between two collisions

is -:X — t = u Again, if I is the mean

free path and v is the average irregular velocity

of the electron, we may take / to be equal to

the product vt, and if the drift velocity u

is small compared with v, then the current /

is given by the equation

1 NXeHv
2 '2mv^

But tmi- is twice the kinetic energy of the

electron due to the irregular motion.

If we regard these free electrons as forming

a kind of gas, then from the kinetic theory

of gases we know that the average energy of

a gas molecule is proportional to the absolute

temperature T, that is, to the temperature

measured from the absolute zero, which is

273^ below zero centigrade.

Hence, to convert temperatures measured
on the centigrade scale into absolute tempera-

tures, we add 273 ' to them if the centigrade

temperature is above zero centigrade, viz..
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the melting point of ice, and if the centigrade

temperature is below zero centigrade we
subtract it mmaerically from 273" to obtain

the absolute temperature.

Thus + I5°C = 288 abs.,

but - 180° C = 93° abs.

If then we consider the same holds good
for the free electrons, we see from the previous

equation that the ratio of electric force X
to current /, which is a measure of the electric

resistance of the cubic centimetre of the

metal, is proportional to the absolute tempera-
ture, and therefore falls with it.

Experiments made in 1893 by the author,

in conjunction with Sir James Dewar, showed
that in the case of pure metals when cooled

. in liquid air to about 80 absolute, there was a

fall in electric resistance approximately pro-

portional to the decrease in absolute tempera-
ture, but other experiments made subsequently

by Sir James Dewar with liquid Hydrogen,
giving low temperatures, and later on at

still lower temperatures by Prof. H. Kamer-
hrigh Onnes of Leyden, in Holland, with

Uquid Helium at a temperature of about 4°

absolute, showed that the resistance of pure
metals at very low temperatures does not

decrease continually according to the same law.

For many metals the electrical resistance tends

to a minimum constant value at temperatures

near the absolute zero. On the other hand,

in the case of certain metals in a state of

great purity such as mercury, tin, thallium

and lead, the electric resistance at temperatures

near 5
' absolute suddenly falls from a finite

value to a nearly zero value. Thus, in the

case of lead at about 7' absolute the resistance

very suddenly decreases, and at a temperature of

2-45 absolute its electrical resistance is only

50-millionths of that which it has at 273°

absolute, or at o" centigrade, the melting

point of ice. In this condition the metal

becomes, as Onnes calls it, a super-conductor.

In this state very large currents may be

passed through the intensely cooled metallic

wire without creating in it any heat, because

it has little or no resistance.

Moreover, if a powerful magnetic field

is made to traverse a ring of lead in the state

of super-conductivity and then is withdrawn,

an electric current, called an induced current,

is generated in the ring which lasts for several

hours, whereas at normal temperatures it

would not last more than a fraction of a second

.

A wire, which is a conductor of electricity,

possesses, however, another quality called

inductance, also due to the properties of these
little free electrons which swarm in it. We
know that a heavy object such as a motor-
car or railway train, when once set in motion
cannot be instantly stopped. In consequence
of its mass (m) and velocity (v) it possesses,

as already experienced, kinetic energy measured
by ^mv-. This energy has to be used up
in overcoming friction or some resistance,

or in doing some form of work before the

velocity can be reduced to zero. We have seen
also that an electron in motion posseses

electric mass, and hence when in motion
has a store of kinetic energy.

Accordingly an electric current in a con-
ductor, which is a procession of electrons

moving together in one direction, acts as if

it were a massive body, and cannot be instantiy

started or arrested. If i is the current in a

conductor at any instant, then the energy
stored up by it in the form of an electro-

magnetic field is measured by the quantity

^Li^ where L is called the inductance or

electric inertia of the circuit.

The current energy depends upon two
factors, viz., the current / and the inductance

L, just as the kinetic energy of a moving mass
depends upon the mass m and the velocity v.

By analogy we can see that if the electric

current energy iLi- corresponds to motional
energy ^mv", then the product Li corresponds

to mv or to the momentum of the moving
body. The product of inductance L and
current i is called the electric momentum.
Again we have shown that when a mass is

set in motion by a force, the latter is measured
by the rate at which it produces or destroys

momentum. Hence again by analogy, when
an electric current is changing, the electro-

motive force corresponding to this change
must be measured by the time rate of change
of the electric momentum or of Li. It can

be shown that this electric momentum is a

measure of the number of its own lines of

magnetic force which are self-linked with the

circuit.

It is convenient to denote the rate at which
a quantity is changing with time by a dot put
over the letter which denotes the quantity

itself. Thus if P stands for the population

of a country at any moment, P stands for the

rate at which it is increasing, and — P for

the rate at which it is decreasing by births,

deaths, and immigration or emigration.

Let us return then to the consideration of
the case of the charged condenser which is dis-
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charged by connecting its plates by a wire.

The instant the plates of the condenser are

joined by the wire a current begins in it which
is a flow of electrons. These electrons come
out of the condenser plate which is charged

with extra electrons. Let q be the quantity

of electricity represented by these electrons,

then —q denotes the rate at which they are

decreasing, and this is the same as the rate

at which they are flowing through the wire,

which is the current x in that wire. But if

C is the capacity of the condenser and v the

voltage or potential difference of the plates,

then Cv ^ q and — q = x where — q denotes

the time rate of decrease of the condenser

charge.

But we have seen that when the current is

changing the product Lx denotes the effective

electromotive force or voltage corresponding

to that change. Therefore we must have

Lx = V and combining this with the previous

equation we have a relation between the

current x and its rate of rate of change ex-

pressed by the equation

— LC X= X or X — -y-pr, x =

where x denotes the rate of rate of change

of X.

It has also been pointed out that when a

charged condenser is discharging through a

wire of ver>' small or negligible resistance the

discharge is oscillatory, that is, consists in a

flow of electricir\' or movement of electrons

backwards and forwards in the wire.

It is important to obtain an expression for

the number of these oscillations per second

in terms of the quantities L and C.

VCTienever we meet with a mathematical

expression or equation of the type

jc + Ax = it ahvays means the x is some-
thing which fluctuates in a manner similar

to the motion of the bob of a very lung pendu-
lum, or which executes a simple harmonic
motion like the prong of a tuning fork.

We must therefore obtain a mathematical

expression for the time of vibration of a simple

pendulum consisting of a small bob of mass
m hung at the end of a slender rod or wire

of length /.

\X'hen such a mass swings or vibrates about

a point like a pendulum the product of the

mass m and the square of the length / of the

rod or mP is called the moment of inertia of

the arrangement.

If the pendulum at any moment during its

swing is deflected from the vertical through

a small angle &, then the rate at which this

angle is changing with time, denoted by S, is

called the angular velocity. The product of
the moment of inertia and angular velocity

or ml'-O is called the angular momentum.
The rate at which the angular momentum is

changing, denoted by ml'-O, is a measure of
the torque or couple causing or retarding

rotation.

But we can obtain another expression for

this torque or couple as follows :—The couple
causing oscillation is the product of the length
of the pendulum / and the resolved part of
the weight of the bob at right angles to the
length, viz., mg Sin f, where g is the accelera-

tion produced by gravity. If, however, the
angle of displacement is small, then in place

of Sin we can write $, and the torque is

mgla. Equating the two expressions for this

torque, viz. :

—

>nr~o = mgie

we have 0=^6

It will be seen that this expression for the
angle of deflection of the vibrating pendulum
at any instant is of exactly the same type as

that for the current in the case of the dis-

charging condensers, viz., x = yt, x, only

for the pendulum the quotient gjl takes the

place of 1 LC for the condenser.

We can now obtain an expression for the

time of vibration as follows : When the

pendulum is at the extremity of its swing, it

is for the moment at rest and its potential

energy is measured by the product of the

mein torque and the angle of extreme dis-

placement or by ^'iilgO'-.

Fi(j. 40. Diagrammatic representation oj the swing
of a bob oJ a pendulum.
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But if 5 is the semi arc of displacement or

the distance of swing on either side, then

s = 10, so that the potential energy is

measured by the value of ^w-j-5-.

Again, if we describe a circle with centre

at the mid point M of the swing and radius

equal to the swing (see Fig. 49), and suppose
that a point P in this circle moves round
it with a uniform velocity equal to the velocity

of the bob at the middle point of its swing,

then it is easy to see that the displacement

of the bob at any instant is given by the

projection of this point on the diameter of

this circle, and if the swing is small this

diameter, dd^ of this circle coincides nearly

with the arc aa^ of vibration. Hence, if T
is the time of one complete revolution of this

point P, T is also the time of one complete
oscillation of the pendulum.
The velocity of the bob at the lowest point

of its swing where it is a maximum is therefore

expressed by "IttsjT, where tt is the circular

constant 3-1415 .. . or ratio of diameter of

the circle to its circumference. Hence the

maximimi kinetic energy of the pendulum
4^2^2

must be equal to \m „^ and this must by

the principle of conservation of energy be

equal to the maximum potential energy at

a
the extremity of its swing, viz., Jw-yi*.

Therefore we have

-^=-or T = 2.^lj
as an expression for the time of vibration.

If we represent the reciprocal of T or the

number of swings per second or per unit of

time by the letter n, then this is also called

the frequency of the oscillations, and from the

above equation we have for the simple

pendulum

-^^/fI
A little thought will then make it evident

that since the previous discussion has shown
that l/LC for the condenser circuit corres-

ponds to gjl for the pendulum, the frequency

of the oscillations of a condenser of capacity

C discharging through a wire of low resistance

and of inductance L is given by the expresson

To make use of this formula in practice we
have to measure C and L in appropriate units.

In wireless telegraphy and telephony con-
densers are used the capacity of which it is

convenient to measure in microfarads. Also
the inductances of coils of wire employed are

conveniently measured in units called milH-

henrys.

To create oscillations in such a condenser
circuit, one mode is to cut the discharging
wire at some place and furnish the ends with
polished metal balls called spark balls, placed
about one or two miUimetres or so apart.

The other ends of the two wires are connected
permanently with the condenser plates (see

Fig. 50). We then connect these balls with
the terminals of an electrical machine or
induction coil in operation ; the plates of the

condenser will be charged, one as already

explained, will have an excess of negative

electrons forced into it, and the other will have
a deficit.

n = 1

27r V LC

Fig.oO. Arramjementfor producing dectricoscillations.

S P Induction Coil.

B Spark Balls.

C Condenser.
MM Metal plates oj Condenser.

The small air gap between the spark balls

remains a perfect insulator until the electron

pressure has reached a certain voltage,

depending on the distance between the balls.

At this point electrons burst out of the negative

ball and by their impact they ionise the air

molecules or liberate from them electrons by
collision. The ionized air is a conductor of

electricity and hence at that instant the balls

are as good as put in contact and the discharge

circuit is completed. The electric oscillations

of the condenser electrons then take place

as already described, and as these oscillations

die gradually away the air between the spark

balls resumes its insulating power. The
process then repeats itself and we have a

series of groups of die-away oscillations

called trains of damped oscillations.

In a later section we shall describe the

manner in which oscillations called undamped
or continuous oscillations can be created.
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To give some idea of what these units mean
we can say that the electrical capacity of a

Leyden jar, formed with a glass bottle or jar

of about a pint in capacity, might be somewhere
about one-thousandth of a microfarad. The
electrical capacin,- of the whole earth con-

sidered as a spherical conductor insulated in

space is only about Soo microfarads. The
capacity of a mile of submarine cable is about

one-third of a microfarad

.

If we make our measurements in these units

the formula for the frequency of oscillation

in a condenser circuit takes the following form :

(osciUations\ ").000

per secondJ
~~

'c ( "'
\->i l{ ''' ^X/ \ microfarads J \ millihenrys )

Thus, for instance, if we had a charged
Leyden jar having a capacity of i 500th of a

microfarad and discharged it through a yard
or two of connecting wire, which might have
an inductance, say, of i 500th millihenry, the

frequency by the above formula would be
2\ millions. This means that the time of one
complete oscillation current would be four

ten-millionths of a second.

A circuit of this kind is called an oscillatory

circuit and every such circuit has a natural
time of vibration in which its electric charge
oscillates when disturbed just as every pendu-

lum of a given length has its own natural

time of vibration if it is set swinging.

{To he continued.)

History Repeats Itself.

This illustration appeared in " Punch's Almanack

'

for 187S, dated December 14th,

1877. At the time the tele-

phone was a novelty, and the

illustration is an imaginative

idea on the part of the artist

of what might be expected of

the telephone.

The picture is surprisingly

applicable at the present

time to wireless broadcast-

ing, and particularly apt is

the caution to '• Buttons " to

be sure to " close one tap before

opening the other I " One
might almost imagine that the

artist had been privileged to

peep into the future and gather

his inspiration from one of

the wireless cabinet sets dc

luxe now advertised !

Even the tuning devices are

all there, and the suggestion of

the inclusion of a clock on the

panel is one which might well

be followed by manufacturers

who study the appearance of

their products.

.li:.s^j.i. M-.Jrr.z c/ llou e (' on h.^^ >..i:. tl ,L:;ht^ i,;M,t ").—" Now,' rfcolkcl, Robert, at a guartcr

to Nine turn on ' Voi che SapHe ' from CovedI Garden ; at Ten let in the Stringed Quartette from bt. Jame:, a

Hall; and at Eleven turn the last Quartette from ' Rigolletto ' full on. But^irindyou close oue tap Deiore

opening the other !

*'

But:o::s.—" Yes .Mum "
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Wireless Club Reports
NOTJC.— Under this headiiiy the Editor u-ill be pleased to give publication to reports oj the meetings of Wireless
Clubs and Societies. Such reports shoiiM be submitted without covering letter and worded as concisely as
possible, the Editor reserving tlie right to edit and curtail the reports if necessary. The Editor will be
pleased to consider for publication papers read before Societies. An Asterisk denotes
affiliation with the Radio Society of Great Britain.
Correspondence vilh Cluhs sliould be addressed to the 'Secretaries direct in every case unless othenvise stated.

Bradford Wireless Society.*
Hciii. .Secietaiy, Mi'. ,1. Rwer, 85, Kiniii Jjiuic,

Heiit(jti, Bradford.
.Mr. W. C. Riiinslunv occ-viplfd tlio cliair on Novem

lier ITtli. New members wei-e elected, bringim;
the luimbei- up to 145.

Mr. Eskdide lectured on " Direction Poinding."
His remarUs were illu.sti-rtted I)y means of a cinema
film entitled " Wonders of Wirele.ss." which -was
kindly loaned by the Marconi Comjiaiiy.
A he«rty vote of thank.s was accorded to tlic

Alarconi Company.

Ilford and District Radio Society.*
Hon. Secretary, Mr. A. K. Clregorv, 77. klicili\i'

Road. Forest (late, E.7.
Dn No\ember Kith Jlr. A. E. Gregory again

lectured on the "Elementary Principles of the
Valve."

Characteristic cui'ves, and the method of obtaining
tliem. were fully explained by means of diagrams.

Questions were asked and answered. ^Ir.

(^iregory was heartily congratulated on the lucid
way in whiih lie dealt with a most difficult

subject.

Durham City and District Wireless Club.*
Hon. .Secretary, Mi'. Geo. Barnard. :!. Sowerby

•Street, Sacriston, Diuham.
The foiu'teenth meeting was held on October

27th, and the fifteenth meeting on November ;ird.

At the latter, Mr. F. Sargent, Chairman, lectured
on Is rianetaiy Ccmmunication Pos.sible ?"

On November 1 0th the sixteenth meeting was
<levoted chiefly to Morse. Mr. R. W. Rushworth
being in charge.
The .seventeenth meeting took place on November

17th. The attendance was very large, the districts
being especially well represented. Mr. Geo. Bar-
nard lectured on ' The Thermionic \'alve." He
used large coloured diagrams. Every statement
was proved matliematically and graphically.
The lecture lasterl two lioiirs. Hearty applause
was gi\'en.

Two new members weie elected. By a unanimous
vote Mr. H. Pratt of Crook was elected to the
A'ice-Presidency. and accejited.

The announcement that Mr. .1. A. Dawson.
M.A., Director of Education, has accc]iteil the
position of President of the Society was received
with much applause.
The new receiving station is well under way.

Hamilton and District Radio Society.*
Hon. Secretary, Mr. James McKillop. 22, Dal/.icl

Street. Hamilton.
On November 17th, Mr. .lames Brown lectiued

on the Society's detecting panel (now mider
construction). He conunenced by drawing a

diagram on the blackboard, and traced each
circuit separately. At the conclusion of his lectiu'c,

Ihe President called for a vote of thanks for Mr.

Brown and intimated that Mr. Brown would
give further lectures on the high frequency and
note magnifying units in the near futiu'e.

North London Wireless Association.*
Hon. Secretary. Mr. V. J. Hinkley. Northern

Polytechnic. HoUoway. N. 1.

At the meeting on November loth. Mr. Hill

lectured on the "" Telephone .System. External
Working." Although the subject dealt with was
not strictl_\- " Radio " it proved of great interest

to the members.
On November 2(itli. Jlr. H. Norman Wilson

lectured on the " ConstiLiction of Telephones."
Mr. Wilson gave full details of the construction
of his telephones, which he had made, and passed
thein round for inspection. The workmanship
was excellent and Mr. Wilson is to be congiatu-
lated on his skill and patience. Mr. Angel after-

wards explained further points in connection with
magnetising telephone magnets.

Mr. Hinklev gave several very interesting demon-
strations.

There is a special section for juniors up to tlie

age of 1 S yeai's. at 5s. per annum. Ladies are
in\itcd to join the .Association.

Bristol and District Wireless Association.*
Hon. Secretar.v. Mr. L. F. White. In. Priory

Road. Knowle, Bristol.

A meeting was held on November 3rtl. in the
Physics Lecture Theatre, University of Bristol,

with Mr. A. E. Mitchell in the chair."

Messrs. T. W. Higgs. K. E. Wallace. W. J.

Biu-nell, W. Foster, E. C. Jenkins and W. Brierley

were elected as members of the Association.
Mr. Thomas W. Brown lectm'ed on " The Repro-
duction and Amplification of Gramophone Music
and its relationship to Broadcasting." He demon-
strated «ith an Edison Gem Phonograph wfih
horns of varied materials. A Magnavox used with
a. gramophone bv means of the special microphone
attachment produced an enormous vohune of sound,
perfectly clear and free from distortion.

The meeting concluded with a hearty vote of

thanks to the lecturer.

Wireless and Experimental Association.*
Hon. Secretar\-, Mr. Geo. Sutton. IS. Melford

Road, S.E.22.
It was intended to give the Vice-President, Sir

Fred. Hall. K.B.E.. D.S.O., wireless assistance in

connection with the General Election. Permission
not having been received, the project had regretfully

to be ahandoned : but late in the afternoon of the
polling dav a telephone message was received that

the petition was granted, and that formal per-

mission would follow. With the Secretary's
three-valve set, supplemented by batteries,

amplifiers, and a loud speaker kindly loaned by-

Messrs, Mitchell, of Rye Lane, all the results

broadcasted bv 2 LO were made known.
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Wireless Society of Hull and District.*

Hon. Secretaiv. Til. Hiilfoiir Street. HoWeniess
Road.

Tlie monthly lecture was ileliveied on November
loth, on Calculation of Capacity.'' The author.

Mr. Hy. Strong, being absent, the Chairman
read the paper. A vote of thanks was passed

to the writer and the Chairman.
>Ir. U. H. .Strong (President) occupied the

chair, and during the evening the suggested altera-

tions to the constitution of the Wireless Society

of London were read, and those members present

were in favour of the Hull Society taking such a

name as The Radio Society of Great Britain (Hull

and District Branch) if necessary. The matter,

however, was adjoiu-ned.

Meetings of the Society are held on the second
Monday and fourth Friday in each month at the

headquarters of the Signal Corps in Park Street

(entrance in Corporation Field), at 7.30 i>.ni.

Edinburgh and District Radio Society.*
Hon. Secretan.-. Mr. W. Winkler. 9, Ettrick

Road. Edinburgh.
Mr. A Boyd Anderson, F.B.E.A., lectiu-ed on

Xo\eniber 15th, emphasising the need of an inter-

national language now that wireless is becoming
so general. Esperanto, he said, was the simplest

possible .system to master, and would, if universally

adopted, aid very largely in furthering business

anil promoting a better feeling between nations.

Mr. J. Smith, the Chairman, supported the
lecturer. He ad\ised the members of the Society
to give the subject their serious attention.

.Several members spoke, mostly with enthusiasm,
on the subject of the many advantages of Esperanto.
Belvedere and District Radio and Scientific

Society.*
Hon. Secretary. Mr. S. G. Meadows, 1, Kentish

Road, Belvedere, Kent.
A paper by Mr. W. F. Ellis on " Valve Control

"

was uiven on Xovember 17th. .Special interest

was aroused by the Magnatron. which is a peculiar

type of diode, in which the electron emission from
the filament is controlled entirely by a cturent-
carrjnng solenoid surrounding the tube.

A vote of thanks was passed to Mr. Ellis.

A discussion ensued. The equipment engineer
having fixed up the new Magnavox loud speaker,
the meeting listened to 1 LO.
Leeds and District Ainateur Wireless Society.*

Hon. Secretary, Mr. D. E. Pettigrew-, 37, Mex-
borough Avenue, C'hapeltown Road, Leeds.
At the Grammar School, Leeds, on November 3rd,

a lectiu'e was given on " Inductance Coils for all

Wavelengths," by the Hon. Secretary. The
subject of inductance was examined thoroughly
from the practical side.

A general meeting was held on Xovember 10th,

Mr. A. F. Carter taking the chair. An exhibition
of apparatus with telephony demonstrations is

to be held at an early date. Mr. G. P. Kendall
(Vice-President) gave a paper on "Some Gadgets
of a Faddist. " Many gadgets, including smoothing
devices for rough anode potential, shock protectors,
variometers, use of potentiometer for regenerative
purpo.ses, plugs and jacks, etc., were described.

After the discussion, Mr. H. F. Yardley proposed
a vote of thanks to Mr. Kendall.

Mr. A. M. Bage (President) was elected Chairman
at the next general meeting.

Liverpool Wireless Society.*
Hon. Secretary. Mr. C. L. Lyons, 76, Old Hall

Street, Liverpool (Tele. 4(U1 Cent.).

At the Royal Institution, Colquitt Street,

Liverpool, on Xovember Kith, Mr. E. B. Grindrod
in the chair, there was a record attendance. Eight
now members were elected. The membership has
now grown to 110.

A demonstration was given by the Hon.
Treasurer, Mr. J. H. .Swift, who brought to the

meeting his home-made five-valve receiver.

Apparatus was lent for the evening by Slessrs.

Pulford Bros., Liverpool. With the assistance

of Mr. A. W. Robmson excellent results were
obtained. A special transmission was given by
2 ZY Manchester, and both the speech and the

musical items were verv' loudly and clearly received.

The Birmingham Broadcasting Station (2ZP) was
also picked up very clearly. Some little trouble

was caused by interference from the Seaforth

G.P.O. Station".

\"otes of thanks were passed in favour of Mr.

Swift and ilr. E. G. Bush, who \ery kindly acted

as Acting Secretar\- diu'ing the Hon. Secretary's

unavoidable absence. The next meeting was called

for November 30th. ileetings diu'ing December
will be held on the 14th and 28th.

Aberdeen and District Wireless Society.*

Joint Secretary, Jlr. James S. Duthie, 148,

Forest Avenue, Aberdeen.
The fifth meeting for this session was held in

the Grammar School on November 10th, Dr.

Fyvie presiding. Jlr. W. W. Inder lecttired on
"An Outline of the Principles of Transmission

and Reception of Wireless Telegraphy."
The detection of signals by valves was left

over for consideration to a future occasion.

On the motion of Mr. Shearer a verj- hearty

vote of thanks was accorded to Mr. Inder.

Bromley Radio and Experimental Societj-.*

Hon. Secretary. Mr. .1. F. Croome. 26, Wendover
Road. Bromley, Kent.

Mr. Allen demonstrated his five-valve receiving

set on Xovember 13th.

Diu-ing the evening some dozen books were given

or promised to the club library, and the Committee
appeal to all members to give at least one voliune

so as to get together a useful and representative

collection.

Clapham Park Wireless Society.*

Hon. Secretarv, Mr. J. C. Elvy, 3, Fontenoy
Road, Bedford Hill. S.W.12.
The eleventh meeting was held at headquarters,

67, Balham High Road, at 7.30 p.m. on November
8th. Mr. A. E. Radbiu-n presiding.

A single valve panel made by Mr. C. A. Daniels

was presented to the Society. A set of headphones

also was presented by Mr. JI. P. Prout, Hon.
Treasurer.

The Chairman read a letter received by the Hon.
Secretary from Mr. F. H. Haynes, of The Wireless

World and Radio Bevieu: consenting to be present

at this meeting to participate in a general discussion

on Wireless.

This was followed up by a direct request from the

Chairman that Mr. F. H". HajTies give the lead off

for the exeniny. which that gentleman graciously

consented to do.

Having become already actpiainted with each
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other at the meeting a fortnight previous, those
present took every advantage to keep up a running
fire of questions, wliich Mr. F. H. Haynes readily
answered in his characteristic, pleasing manner.
On the wliole it proved a very successful evening,
Mr. F. H. Haynes having en'dmed the attack of
two houis duration.

After a hearty vote of thanks had been accorded
Mr. Hayiies, the Chairman switched on to another
point of interest to all wireless enthusiasts, namely,
the proposed inaugiu-ation of a competing Society—

" The Radio Association,"' of 9. Southampton
Buildings.

He read out the rules and objects of the Associa-
tion, and after a brief discussion it was mianimously
pronounced that the competitive Association
should not receive recognition in any way what-
soever, the Claphara Park Wireles.s Society being
assured that their interests were safelv in the hands
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An Exhibition Stand at Oloiicester.

of the older established body. The \\'ireless Society
of London (now Radio Society of Great Britain)'

Membership is increasing.

Walthamstow Amateur Radio Society.*
Hon. Secretary, Mr. R. H. Cooke, Ulverston

Road, Walthamstow, E.17.
On November 8th, before a well-attended meeting.

Mr. Allen, President, gave a fine lecture on '" The
Thermionic Valve and How it Works." Many
diagrams were used.
On November 1.5th, Mr. Cooke, Secretary, gave

a lectiue, illustrated by diagrams, on " Radiating
and Nonradiating Circuits." The lecturer very
clearly demonstrated how to "howl" and how
not to howl. He also drew out several non-
radiating circuits, including circuits conforming
to the P.M.G.'s regulations. A vote of thanks
was accorded the lecturei".

London County Council Radio Society.*
Hon. Secretary, Mr. H. W. Fuller, Room 38,

County Hall, Westmin.ster Bridge, S.E.I.

Some three months ago, at the County Hall,

the formation of tliis Society took place. It was
decided to approach the Council for permission
to erect an aerial ; to seek afifiliation with the

Wireless Society of London (now the Radio Society
of Great Britain), and to endeavoiu- to interest
not only the staff, but also the Council, in the
possibilities of wireless. It can now be claimed
that all the Society set out to do has been done.
An aerial has been erected upon County Hall,

the entire work being carried out by members
of the Society. Affiliation with the Radio Society
of Great Britain has been completed ; the Society
is now 50 strong ; and finally, the Council itself

has been interested enough to attend a demon-
stration.

On November 21st, from 5 p.m. onwards,
members of the Council gathered in the large
committee room of the County Hall to listen to
a special concert transmitted from the London
station of the British Broadcasting Company.
The reception was made upon a home-made
detector panel, the tuner being loaned by Messrs.
Burndept, Ltd., and the loud speaker and amplifier
by the Sterling Telephone Company. The Council
listened with great pleasure.

The Society set out to be educational, and its

great feature is that the majority of the memljers
are beginners in radio science, learning the A. B.C.
of the subject from lectures given by the Hon.
Secretary, and froin practical classes held by other
members of the Society.

Glevum (Gloucester) Radio and Scientific
Society.*

Hon. Secretary, Mr. Sidney A. Bird, 43. Central
Road, CJIoucester.

The stand shown in the photograph was the
Society's contribution to an exhibition held by
the Association of Science and Art Societies, Glou-
cester, \^'ith which the t»le\'iun Society is affiliated.

Telephony was transmitted by Mr. Mayall (Chair-

man), fi'oni St. Paul's Road, which was distinctly

heard through a Browai's loud speaker, by the crowd
of visitors around the stand, which the following
firms assisted to niake a success : Messrs. Browns,
Ltd.. Radio Components, Ltd., C. F. Elwell, Ltd.,

The Ever Ready Co., Ltd. and the Dubilier Con-
denser Co., Ltd. The Ever Ready Co. presented
H.T. batteries for the week's demonstrations.

Cardiff and South Wales Wireless Society.*

Hon. Secretary. Mr. P. 0"Sulli\an, 37. Colum
Road, Cardiff.

A general meeting was held at the new head-
quarters. The Engineers' Institute, Park Place,

Cardiff, on November 9th. Mr. Norman M.
Drysdale. Vice-President, took the chair.

A vote of thanks was accorded Mi'. W. Emlyn
Owen upon his offering a six-volt, hundred amp.
accrunulator as a gift to the Society.

A vote of thanks was passed to Mr. W. H.
Franklin for loaning a five-valve receiving set for

six months or longer.

Mr. E. Ogden lectured on " Points for every

Radio Experimenter."
Many questions were put to the lecturer, and

discussions arose. A hearty vote of thanks was
accorded the lecturer.

Bedford Physical and Radio Society.*

The address of the Hon. Secretary of this Society

is " Beechcroft," Beverley Crescent. Bedford.
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Thames Valley Radio and Physical Association
Hon. Secretary, llr. Eric A. Rogers, 17, Leinster

Avenue. Eivst Sheen, S.W.14.
On November 9th. at tlie Hut, Wigan Institute.

a special meeting took place at whicli Mr. O. (1.

Blake gave his Presidential atldress witli lectmc.
lantern slides and experiments.

General Shaw introduced Mr. Blake to a large

gathering, at which over 75 members and their

friends were present.
The first time that this .Association was called up

by radio (October 17th, 1922, by 2 OM and 2 JM)
was referred to.

Mr. Blake personally thanked the donors of the
vai-ious parts presented to the .Association for

their set. Further contributions will be gladly

received by the Technical Committee.
A hearty vote of thanks was accorded Mr. Blake.

Six new members joined after the meeting.

Hartlepools and District Wireless Society.
Hon. Secretary. Mr. .\. Brown. The Technical

College, Hartlepool.
The second annual general business meeting was

held in the Society's rooms, 11, Chiu-ch Street,

on November 7th, Jlr. J. W. Patterson presiding
over a record attendance. The Secretary reported
on the year's progress. The Treasurer's report

showed a substantial amount in hand. The follow-

ing officers were elected for the ensuing year :

—

President, Mr. G. Weiui : Vice-Presidents, Mr. J. W.
Patterson, Mr. Marris and Mr. Horsely : Secretary,
Mr. A. Brown ; Treasurer, Mr. R. Howey ; Libra-
rian, Mr. Forstad ; Committee, Messrs. Alton.
Slack, Middleton and Laing ; Auditors, Messrs.
Andas and Laing. It was agreed to secure new
premises in the Teclmical College, and that the
meeting might be changed to Fridays.
A social evening in the form of a whist drive

and dance was held in St. Joseph's Assembly
Rooms on November 8th. Mr. G. Wenn presiding.

About 100 members and friends attended. The
whist prizes were gracefully presented by ilrs.

Jack Farmer. -After supper dancing continued
to the small hoiu-s of the morning.

Newport and District Radio Association.
At the fortnightly meeting on November !)th at

the Memorial Hall, Queen's Hill, a paper on
" Wireless Valves " was given by JNIr. W. B.
Edwards. A discussion followed.
An explanation of the amateur's position under

the broadcasting rules was given by the Chairman
(Mr. J. H. M. Wakefield), and it was felt that some
action should be taken by the various Wireless
Societies for protecting the interests of amateurs
and experimenters.
Arrangements were made for a public wire-

less concert on December 7th.

Ealing and District Radio Society
Hon. Secretary, Mr. W. F. Clark, 52, Uxbridge

Road, Ealing, W.o.
The meetings of the Society are progressing

favovu-ably at the new headquarters, London
Radio College, Brentford, and Mr. Rees, one of the
College lecturers, lectured on November 10th on
" Detectors and Amplifiers." The lecturer was
obliged to postpone the second part of his lecture
until a fiu-ther date.

After the discussion and answering of questions
a hearty yote of thanks was passed.

Northern Radio Society.
Temporary Hon. Secretary, Mr. C. V. Stead, 29,

Stalebroke View, Chapeltown, Leeds.

On November 2nd, a meeting was called at

Church Schools, Meanwood. Mr. Bull was elected

Chairman. It was decided unanimously to form
a Society. .An election of olficers took place.

A Committee meeting wa.s hekl on November lOtli

at Grove Mills, Meanwood, and a set of rules

agreed upon subject to ap|)roval at the next general
meeting. ' Mr. W. H. Turner wjvs elected President,

and thanked for his kind offer of the use of a room
for future meetings.

The next general meeting was held on November
22nd, at Grove Mills, Meanwood. A special

telephony demonstration was arranged.

The following are the officers of the Society :—

•

President, Mr. W. H. Turner ; Vice-President,

Mr. A. Bull ; Hon. Treasurer, Mr. H. Topp ; Hon.
Secretary, Mr. C. V. S*ead: Hon. Technical
Secretary, Mr. L. Parkar ; Committee, Messrs.

Walsworth, Warbuiton, Robson, Owen, H. L.

Turner, Cooper, Wlietton and C. Turner.

Finchley and District Wireless Society.
Hon. Secretary. Mr. .A. E. Field, 28, Holmwood

Gardens. Fincliley, N.3.

On November 8th and 9th a demonstration was.
given at a bazaar, when musical transmis-sions

Were received from 2 WP, 5 CP, Writtle (2 MT)
and Marconi House.
Although there was a great deal of noise from

a " fair " that was held overhead, and from a band
at the other end of the hall, the transmissions
were heard quite clear and loud from a Brown's
loud speaker.

The Society have been fortimate to obtain the
services of Mr. Read, of Messrs. Burndept, Ltd.,

who was to give a lantern lecture and demonstration
on November 27th. The Society met on November
1,3th, when Mr. Wilck lectured on "The Charac-
teristics of the Valve," and explained the uses of

the condenser and grid leak. It has been decided
to holil a dance on December 1 1th, the arrangements
for which have now been completed. The makijig
of the .Society's wireless set, which is to be on the

imit system, is now well in hand.

Streatham Radio Society (Streatham Hill

College.)
Hon. Secretary, Mr. S. C. Newton, A.M. I.E.E.,

" Compton," Pendennis Road, S.W. 16.

Mr. Bevan Swift gave the first of a .series of

lectiues specially arranged for the yomiger amateur
on November 15th. This series of lectures promises
to be very successful.

Meetings will be held on the first, third and fourth

Wednesdays of each month, the second Wednesdaj'
being the lecture night.

The lecture room is in the Streatham Hill College,

the Principal of which has given kindly help to

the Society which is greatly appreciated by all.

Trafalgar Wireless Society.

Hon. Secretary, Mr. F. H. Stanlake, 57, Amersham
Vale, New Cross, S.E.14.

At the Trafalgar Hotel, Greenwich, on November
21st, the course of lectures by the Director of

Instn.iction, Mr. R. J. Stanley, was continued,
" Valve Reception " being the subject on this

occasion.

The aerial is now available for members' use.
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Oldham Lyceum Wireless Society.
Hon. Secretary, Mr. Graham Halbert, 16, South

Hill Street, Oldliam.
A lecture was given by Mr. J. Holden, on " Re-

cording of Wireless Signals," on November 16th.
He went right back to the begiiming of Wireless,

and ex])lained how a recorder could be used, and
had been used with sucli old friends as coherers.
The wliole of the lecture was illustrated by means

of diagrams. The lectui-er was thanked.
On November 30th Mr. A. T. Holmes, of Man-

chester, lectured on " Amplifier Characteristics."
Finsbury Technical College Wireless Society.

Hon. Secretary, Mr. H. Hall, Finsbury Teclmical
College. Leonard Street, City Road, E.C.I.

In accordance with the desire expressed by
many of the students of the Finsbury Technical
College the above Society has been formed.
At a general meeting held on November 10th

the following members of the College staff were
elected as officers of the Society :

—

President, Dr. Eccles, F.R.S., M.I.E.E. ; Vice-
Presidents, Messrs. J. K. Catterson Smith, M.I.E.E.,
L. W. PhiUips, A.M.LE.E., R. A. Rinaldi and G.
Parr. The following students were elected on the
Committee :—Chairman, Mr. J. R. Mortlock ;

Secretary, Mr. H. S. M. Hall ; Treasurer, Mr. B.
Draper ; and Messrs. J. O. Mortlock, E. W. Roper
and F. Joselin.

The rules, of which the following is a brief

precis, were read, discussed and passed :

—

(1) Members of the College only to be elegible

for membership.
(2) Officers and committee to be elected

annually as above.

(3) Entrance fee to be 2s. 6d. and subscription
Is. per month.

(4) Meetings to be held on alternate Thuisdays
at 4.30 p.m.

(5) Rules relating to papers read before the
Society.

The meeting was then adjourned, arrangements
for the next meeting being left in the hands of the
Committee.
Portsmouth and District Amateur Wireless

Society.
Hon. Secretary, Mr. R. G. H. Cole, 34, Bradford

Road, Southsea.
An interesting talk was given by Mr. R. G. R.

Cole, on November 8th, on " Valves." He ex-
plained the two-electron and three-electron valves,
and dealt with the action of the grid and plate.

A hearty vote of thanks was given to Mr. Cole.

The usual fortnightly business meeting was
held on November 15th, wlien new members were
elected. After the meeting, a talk was given by
Mr. Gall entitled " Advice to Amateurs."
The Association is hoping to hold a Social evening

and exhibition on December 6th, and already'

General Ferrie, of Eiffel Tower, has promised to

transmit telephony especially for the concert.

Hornsey and District Wireless Society.
Hon. vSecretary, Mr. H. Davy, 134, Jnderwick

Road, Hornsey, N.8.

Mr. H. .1. Pugh in the chair at the meeting on
Noveiuber 13th, called upon Mr. J. R. Hunting
to give his lectm-e on " Faults in Valve Circuits

and How to Clear Them." The lecturer dealt in

detail with single-valve sets and multi-valve sets.

A vote of thanks was tendered to the lecturer.

Taunton School Radio Society.

Hon. Secretary, Mr. H. W. Hamb.Un. Taunton
School, Taunton.

Mr. I. C. Tyler occupied the chair on November
7th. Mr. Pean lectured on " The Fimctions of a
Receiving Aerial." He illustrated the working
by a number of interesting experiments.
On November 14th, with Mr. Pean in the chair,

the Hon. Secretary lectm-ed on " The Construction
of a Crystal Receiver."

Stockton and District Amateur Wireless
Society.

Hon. Secretary, Mr. W. F. Wood, 4, Berkely
Square. Norton-on-Tees.
On November 9th, in the Malleable Workmen's

Inst'tute, Norton Road, Stockton-on-Tees, with
Mr, S. B. Butler in the chair, it was reported that
an efficient receiving set was expected to be installed
by 'he next general meeting. Great progress was
reported as regards the increase of membership.
The meeting was followed by a concert in which
many friends kindly rendered assistance.

It is proposed that the next general meeting
on December 4th be followed by a whist drive.

West London Wireless and Experimental
Association.

Hon. Secretaiy, Mr. Horace W. Cotton, 19,

Bushey Road, Harlington, Middlesex.
Owing to the rapid increase in membership of

the Association, the accommodation at the present
fieadquarters is quite inadequate.
The Meeting night on Friday has not proved

convenient for the majority of the members.
The Governors of the Acton and Chiswick Poly-

technic, Bath Road, Chiswick, W. 4, have kindly
offered the use of the large Art Room at that
Institution, on Tuesday evenings, from 7 p.m. to

9.30 p.m. The offer has been accepted and the
first meeting was held there on November 28th.

The Annual General Meeting is fixed for December
5th, at 7 p.m. when the election of officers for the
ensuing year will take place.

Newton-in-Makerfield and District Radio
Society.

Hon. Secretary, Mr. R. W. Mayhew, 220, Earle
Street, Earlestown, Lanes.
The first weekly meeting was held at the Society's

headquarters, Y.M.C.A., Bridge Steeet, Earlestown,
on November 8th. The Vice-President, Mr. R. S.

Norman, gave an address on wave-formation, and
explained how an electro-magnetic wave was
formed. He also gave detailed accounts of Hertz's
original experiments. Mr. R. Goff, a member of

the Committee, followed with a short address on
" The Essentials of a Simple Wireless Receiving
Apparatus." Buzzer practice was conducted by
Mr. H. S. Griinshaw.

Wireless Society for Pudsey and District.

Hon. Secretary, Mr. W. G. A. Daniels, 21, The
Wharrels Low Town, Pudsey, Nr. Leeds.
A Public Meeting was held to discuss the for-

mation of the Society. It was well attended.

Mr. Wild was elected Chairman ; Mr. Daniels
Secretary ; Mr. Dockray, Treasurer. Committee
of Management : Messrs. Wilman, Housencroft,
Sheard, and Pearson.
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A Selective Five-Valve Amplifier.*
By Maumce Child.

THE amplifier which forms the subject of
this paper is slio\vn in Figs. 1 and 2. I would
make it clear before I describe the instru-

ment that there is no novelty as regards the
principle upon which it works, but 1 think it

possesses some features which are not usually
found coinbined in one instrument, if at all, and I

think that, inasmuch as an amplifier built on
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.
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Fig. 1. The Five-Valve Amplifier.

these lines is suitable with certain modifications
for the reception ot the American amateur stations,

that therefore it wiU be of interest to some here
this evening.
The instrument has two valves for high frequency

amplification with a switch for cutting out one
of them if desired, one rectifier and two valves
for low frequency magnification which can be
independently cut in or out as occasion and cir-

cumstances warrant.
The H.F. amplifying valves are coupled by two

tuned circuits of low ohmic resistance.

The diagram Fig. 3 shows the arrangement of

the circuits.

Commencing from the left-hand side you wiU
notice that the secondary of the tuner has its

high potential end connected to the grid of No. 1

valve, and the low potential end to the negative
of the accumulator batt^ery.

The plate circuit of No. 1 valve mcludes an in-

ductance coil which can be connected across

either condenser No. 1 or No. 2 according to the
position of the switch C.S.

The plate end of this inductance with its asso-

ciated condenser is coupled to the grid of No. 2

valve through the condenser of 0'0003 mfds.
marked C. 1.

The grid of No. 2 valve is connected to the
positive of the L.T. battery through a resistance

of 2 megohms.
The plate circuit of No. 2 valve, as in the case of

No. I valve, includes a second inductance which
can preferably be of the same value as the first,

which is placed across the condensers either

3 or 4 by C.S.2.

* A paper read before the Radio Society of Great
Britain on November 22nd, 1922.

The switch which controls these condenser
connections is a multiple one and changes both
inductances with one movement to condensers
1 and 3 or 2 and 4.

This arrangement is particularly convenient for
reception from two stations whose wavelengths
differ by a few metres and so avoids continual
re-tuning.

As an example : when the time' comes for the
sermon from one broadcasting station I can switch
on the hj-mn of the other, i.e., if the latter is pre-
ferred to the former, and the wavelength is different.
I must confess, however, that this was not in
my mind when I constructed the instrument.

Continuing bj' the diagram, the plate inductance
of No. 2 valve is coupled to the detector valve
No. 3 through another condenser of 0-0003 mfds.
and the grid of this valve is connected to the
positive of the L.T. battery through a resistance
of 500,000 ohms.
The grid leaks are purposely of different values

for the following reason. The detector valve
rectifies by virtue of a certain amount of grid
current flowing when the grid is impulsed
in a positive sense. With two high frequency
amplification stages in front, these currents
are likely to be in general fairly strong
and therefore the accumulating negative pulses
may easily reach a value which may limit the rec-
tification somewhat, and even set up oscillations
when undesired. By obtaining an appreciable
steady current flowing in the grid circuit, a useful
(lamping is obtained. I have found that in the
case of this amplifier with wavelength ranges of
from 300 to 1,000 metres that the values given are
about right.
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Fig. The Amplifier, with case removed.

At 300 metres, however, if inductances to the
order of 125,000 cms. are exceeded, the amplifier

is very liable to self-oscillate, and therefore for

shorter wavelengths than 300 metres I should
expect to find that a value of 500,000 cms. for

No. 2 valve, and 200,000 cms. for No. 3 valve
would be more suitable.

The variable condensers are of 0-00035 mfds.
capacity.

Turning now to the low frequency valves 4 and 5
there is nothing I think which calls for very much
comment. The transformers are what is usually

D 2
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called the army pattern. For their size thej- are

very efficient, and for two stages of magnification

with no more than 60 volts, good for speech—but
cannot be recommended for deahng with strong

ciurents with consequent higher voltages.

The outside secondary of No. 1 transformer,

the inside secondary' of No. 2 transformer, and
the inside primary (or telephone winding) of the

step-down telephone transformer are all joined to

the negative of the L.T. battery.

I find that this arrangement witli the trans-

foriners placed as close as they are in this amplifier

avoids low frequency " l>owling."

Other minor points are (a) a 2 mfd. condenser
across the H.T. battery, (b) a 0-005 condenser
across the primary of the No. 1 transformer,

(c) separate filament rheostats, (d) terminals

for giving the grids of the valves 4 and 5 either

extra or less negative potential according to par-

ticular circumstances by means of a potentiometer
or drj- cells. Ordinarily the latter are short

of the wave emission of the former as on the circuit

aiTangements of the latter.

A telephony transmitter such as 2 WP or 2 LO
is imsuitable for selective reception.

There is very little carrier wave relatively, and
the emitted speech waves vary both as regards

length and amphtude, consequentlj- highly selective

arrangements at the receiving station are un-

necessary beyond a certain degree.

On the other hand, the elimination of arc '" rust-

lings " and spark waves can be considerably

expedited by tlie employment of extremely low
resistance well-timed looselj' coupled circuits.

You will notice that I have fixed the plate

circuit inductances at each end of the instriunent,

whicli is IS ins. long, and they are wired up in such

a way as to tend to neutralise each other in order

to produce stability and non-oscillation. From
centre to centre they are 16 ins. apart.

It is generally thought that it is a difficult matter
to adjust an amplifier designed on these lines^

Fig. 3. Circuit Diagram, showing the method of employing the valves.

circuited. The H.F. and detector valves can have
a different H.T. voltage to the L.F. valves as can
be readily seen.

A diagram of the complete switching arrange-
ments appears in Fig. 4. It will no doubt help
to dissipate any latent enthusiasm some of you
may he possessing for constructing an instrument
on these lines.

The photograph Fig. 1 shows the external
and Fig. 2 the internal view of the amplifier.

As this is not a paper on methods of obtaining
selectivity, I will not enter mto these except in so

far as they relate to the instrument before you.
A high degree of selectivity as between transmitter

and receiver depends as much on the character

but in actual practice I do not find this to be the

case.

In searching I generallj* employ valves No. 2

and 3, with 4 and 5 added if the signals are likely

to be very weak.
The moment the signals are heard and brought

to maximmn with condensers 3 or 4, I switeh in

No. 1, and as the inductance of this valve's plate

circuit is generallj' the same value a second or two
finds the position of resonance with the corres-

ponding condenser.
For ordinary work I do not use any reaction

coil, but choose the coils which experience shows
produces reasonable stability.

For long waves, the instrument can Ije used as a
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resistance or reactuuce coupled amplifier by in-

serting, in tlie plug sockets, attachments with the

resistance coils fitted. In these cases the variable

condensers are fixed at zero.

The question may arise as to why I adopted the
circuits in their present compact form, since ex-

perience goes to show that the better separated
the circuits are the quieter and more efficient the

apparatus is.

My reply is firstly, that whilst it is true that well

separated and distinct circuits are in general

more effective, yet they suffer from the disadvantage
of being more liable to influence, and be influenced
by other apparatus that may be in operation close

at hand, whereas when the cii'cuits are arranged
compactly, such influences are more easily controlled.

•Secondlj-, the space I have available for experi-

mental apparatus is very limited. Thirdly, the
[larticular circuits for the high frequency amplifica-

tion, switching arrangements, etc., after consider-

able reflection seemed to offer the best all-round

advantages, from the following points of view :

—

Common H.T. and L.T. batteries with due

regard to economy in the use of both according
to signal strength.

Good selectivity if desired without the neces-

sity of special reaction arrangements.
Easy alteration by moans of inductive re-

sistances or non-inductive resistances to render

the high frequency amplification less critical in

adjustment if required.

Absence of too many adjustments, thereby
rendering the " picking up " of signals relatively

simple.

In conclusion I wish to tender my thanks to

Messrs. McMichael, Limited, for the loan of the timer,

the Ainplion and batteries, and Mr. E. H. Jenkins,

of the London Telegraph Training College, Limited,

for the photographs.

As the instrument is largely my own work,
I trust you will overlook any serious faults of

mechanical construction.

(^4 demonstration oj the inslrumenl wiw given

after the lecture, a special transmissi-on of telephony

having been previously arranged.)

rOR GRID CELLS =!"

o o--

^P A >JJUro h '!^

Fig. 4. Wiring Diagram, showing switching arrangements.

The next meeting of the Radio Society ot Great Britain (formerly the

Wireless Society ot London) will be held on Wednesday, December

2oth, at 6 p.m. at the Institution of Electrical Engineers, Victoria

Embankment, London, W'.C.2.
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Notes.
Sheffield University Appointment.

Jlr. H. Lloyd, B.Eng., lias been appointed
Demonstrator in Wireless Telegraphy at Sheffield

University.
Society Formed in Swansea.

LTnder the title of The Swansea and District

Radio Experimental Society a new body of en-

thusiasts has been formed.
Geneva Wireless Exhibition Next Year.
At Geneva an international wireless exhibition

is to be held early next April.

Sir John Cass Institute.

At the Sir John Cass Institute a wireless class

is held.

AUTOMOBILE

Missionaries in Communication.
American missionaries in China who have hitherto

been out of touch with their headquarters are
installing radio apparatus.
Wireless Co-operation at Sea.

Lecturing at the Dundee Technical College,
Captain Brooke Smith, Marine Superintendent
of the Meteorological Office, London, said that the
essentials in a wireless report sent from a ship
were firstly, the position of the ship ; the barometer,
corrected to sea level for a certain temperature
and gravity ; and the weather. It was absolutely
essential to give the course and speed of the ship
when broadcasting reports to other ships.

EXPERIMENTS.

Mr. C. H. Gardner at Brooklands, with

his car and apparatus aboard, with

which successful transmissions were

made during high speed on the track.

Further experiments are to take place

shortly.

1

Marconi i?. Valves were used for

transmitting. The receiver was of the

four-valve type, 1 H.F., I detector and

2 note mags. On the car vibration

caused a slight muffling of the speech.

Transmissions by Gramophones.
The Chairman of the Gramophone Company

stated at a company meeting that the Board were
satisfied that the present state of Radio science

would not be likely to affect adversely the Company's
business. The future might show influences upon
the gramophone industry far other than prejudicial.

New Radio Concern in Belgium.
The formation in Brussels of the Societe Beige

Radio-Electrique is reported. We vmderstand
the share capital amounts to four million francs.

The Society G6n6rale de Belgique and other banks
are interested.
" Ever Ready " Dividend.
"The Ever Ready Co." (Great Britain), Ltd.,

has declared an interim dividend at the rate of

7 per cent, per annum on both the preference and
ordinary shares for the half-year ended September
30th, 1922.

Two Catalogues.
Two comprehensive catalogues have been issued

by Messrs. R. Melhuish, Ltd., Fetter Lane, E.C.
Also two new price sheets are now ready, one
giving amendments to the woodworker's catalogue,
and the other amendments to the metalworker's
catalogue. The sheets are free to those who
possess catalogues.
Northampton Polytechnic Prize Day.

Prize day at the Northampton Polytechnic
Institute is December 1st. Dr. S. Z. de Ferranti
will distribute the prizes at 7.30 p.m. There will

be an organ recital preceding, and a conversazione
for meml^ers and students following, to be continued
also on the following day.
Police Installation.

Hudderafield Police Station is to have wireless

apparatus installed, and members of the Force are

to be instructed in its use.
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Calendar of Current Events
Friday, December 8th.
Leeds and District Amatepr Wireless Society.
At 7 p.m. Lecture and Demonstration on
" Recording Apparatus," by Mr. A. M. Bage.

Belvedere and District Radio and Scientific
Society.

Lecture on " Direction Finding.' '>y Mr. G. N.
Hurst.

Sunday, December 10th.
3-5 p.m. Daily Mail Concert from PGGG The
Hague, on 1,050 metres.

Monday, December 11th.
9.20-10.20 p.m. Dutch Concert, PCGG, The
Hague, on 1,050 metres.
FlNCHLEY AND DISTRICT WIRELESS SOCIETY.
Dance.
Ipswich and District Wireless Society.

.\t 8 p.m. At 55, Fonnereau Road. Lecture
on " Elementary Valve Theory," by Mr. F. T. G.

Townsend.
Manchester Wireless Society.

At 7.30 p.m. At Council Chambers, Houlds-
worth Hall. Elementary lecture No. 2, by
Mr. Y. W. P. Evans.
Wireless Society of Hull and District.

At 7.30 p.m. At Signal Headquarters, Park
Street. Paper by Mr. W. J. Nicholson on
" Construction of Inductance Coils, Various
Types."

Tuesday, December 12th.
Transmission of Telephony at 8 p.m., on 400
metres, by 2 MT Writtle.

Wednesday, December 13th.
Streatham R.adio Society.

At Streatham HlU College. Lecture and Demon-
stration on " Transmission and Reception of

Infra Red Rays," by Mr. C. H. Roddis.
Malvern Wireless Society.

Lecture on " Tuning Wireless Sets."

Thursday, December 14th.
At 9.20-10.20 p.m. Dutch Concert from The
Hague, PCGG, on 1,050 metres.
HOUNSLOW AND DISTRICT WIRELESS SOCIETY.
At Headquarters, Council House, Treaty Road,
Hounslow. Lecture on " Valves for the
Beginner," by Sir. S. H. Xayler.

Ilford and District Radio Society.
Lectuie by Mr. E. McT. Reece {of H. D. Butler
& Co.).

Luton Wireless Society.
At 8 p.m. At Hitchin Road Boys' School,

Luton. Exchange of Apparatus.
Derby Wireless Club.

At 7.30 p.m. At " The Court," Alvaston.
Informal Meeting.
Hackney and Distiuct R.adio Society.
Informal Meeting.

Friday, December 15th.
Bradford Wireless Society.

At 5, RandaUwell Street, Bradford. Lecture by
Mr. S. Davies (Dewsbiu-y).

Belvedere and District Radio and Scientitio
Society.

Discussion on " The Difficulties Experienced by
the Radio Amateur," opened by Mr. S. G.
Meadows.

Leeds and District Amateur Wireless Society
At 7 p.m. At the Grammar School. Lecture
by the Secretary, Mr. D. E. Pettigrew, on
" Resistance, Inductance and Capacity in A.C.
Circuits."

Durham Citv and District Wireless Club.
At 7.30 p.m. At the Y.M.C.A., Claypath.
Lecture on " Wireless Telephony Transmitters
Using Valves," by Mr. Geo. Barnard.

North-East Coast Institution of Engineers
AND Shipbuilders.

At 7.30 p.m. In the Lecture Theatre of the
Literary and Philosophical Society, Newcastle-
on-Tyne. Lecture on " Wireless Broadca^sting
and its Possibilities," by Mr. A. P. M. Fleming.

BROADCASTING PROGRAMMES.
Until fmther notice the following times will be

observed for daily broadcast programmes :

—

London : 6—6.30 p.m.. News. 8— 9 p.m.. Music.
9—9.30 p.m., News. 9.30—10 p.m., Music.
Wavelength 369 metres.

Manchester : 6—10 p.m.. News and Music.
Wavelength 385 metres.

Birmingham : 7—10 p.m.. News and Music.
Wavelength 425 metres.

Slight variations may occur and special trans-
missions take place from time to time.

BOOKS RECEIVED.
An Introduction to Radio. Vols. I and II.

(New York : Wireless Press, Inc., 326,
Broadway. Diagrams, 96 pp. (each). Price
SI, two vols., in cardboard case, 5J x 3|.)

Cardiff Engineering Exhibition.
Mr. E. Ogden delivered an address on " Wireless

Telephony " at a conference of engineers at the
Engineers' Institute, Cardiff, during the Engineering
Exhibition which has just taken place. The
lecturer said that wireless was a matter of vibra-

tions first and last, and wireless apparatus was
constructed on the theory that every structure, had
its vibratory motion. During the discussion Capt.
T. Crompton, South Wales Post Office Super-
intendent engineer, referring to the regulations

whi> h had been made for amateurs, said a means
had been devised of tracking down anyone who
broke the regulations.

Proposed Society at Haslemere.
Mr. G. D. Frost, Fernden School, Haslemere,

asks that communications in connection with a
proposed Radio Society at Haslemere should be
addressed to him.
A Berkhamsted Society Resolution.
We have been asked by the Secretary of the

Berkhamsted Wireless Society to draw attention

to the following resolution which was passed at a
recent meeting :

—

" That this representative meeting of the Society

views with the gravest apprehension the inclusion

of condition No. 2 on the Broadcast Licence,

holding that it establishes a monopoly of the

worst type ; that it is a menace to both the

industrial and the scientific sides of wireless, and
that it is a gross and unconstitutional interference

with the Uberty of the subject."
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Radio Society of Great Britain.
(Formerly Wireless Society of London).

Report ofProceedingsof the Fifty- First General Meeting held Nov. 22nd.

Tlie fifty-first general meeting of the Radio
Society of Great Britain (formerly the Wireless
Society of London) was held on Wednesday,
November 22nd, at 6 p.m., at the Institution
of Electrical Engineers. London.

After the minutes of the previous meeting
had been read and confirmed, the President,
after referring to the list of 47 new members to

be bal lotted for and 20 newly affiliated Societies,

said :

—

Ladies and Gentlemen, this is a special general
meeting. I suppose, using the ordinary company
term, it would be called an extraordinary general
meeting, and before we proceed to the lectures for

the evening we have some resolutions to put before
you which concern the Society only—the members
and associate members of the Society. The point
is that we propose to change our name to the
Radio Society of Great Britain, and I will ask
Sir Charles Bright to put this forward.
Sir Charles Bright.

I have pleasure in being pi'esent at this meeting
and am glad of the opportunity of giving my consent
to the proposal to change the name of the Society.

In the first place, as some of you perhaps know.
His Royal Hishness the Prince of Wales, when he
expressed his willingness to become a Patron of

the Society, said he understood that the name
of the Society was to be changed to the Radio
Society of Great Britain. Therefoi'e my proposal
is a definite resolution that the Wireless Society
of London be in futm'c kjiown as the Radio Society
of Great Britain. We liave not yet got to the
stage of calling ourselves The Radio Society of

the British Empire, but no doubt the intention
is that in time we should be represented in all ]iarts

of the Empire.
I want to say just a word or two abovit the history

of the two names applied to the science and how
they sprang up. The first name, the official n.ame,
was Radio. There was an International Radio
Telegraphic Convention in the year 1005. Tlien
there was a Radio Telegraphic Enquiry in the
House of Commons in 1907. to enquire into whether
Great Britain should join the International Radio
Telegraphy Convention. Radio is the international

name for a number of reasons. One reason is that
the word " wireless " involves a word of more than
one sense, and another good reason is that in the
United States, where wireless is being developed
more than in any other country, wireless is always
talked about as " radiotelegi'aphy."

This change however, is sure to meet with
opposition to some extent. It was perfectly

natural that " wireless " telegraphy should be
spoken of in a business way in the early days.
The moment that Senatore Marconi (Mr. Marconi,
as he was then) achieved those signals across the
Atlantic the term "wireless " was used in contra-
distinction to cable telegraphy, to show that this

could be done without wire at all. Now that radio-

telegraphy is going to becohne so universally used

as a result of broadcasting, the simultaneous com-
munication between all parts of the Empire, is

going to be enormously developed.
If " Radio " is to be our futui'e name we should

adopt the word " Radio " in everything, even
although the last official committee would seem
to be taking a retrograde step in calling itself

The Wireless Telegraphy Committee.
Mr. E. H. Shaughnessy.

I have very much pleasm-e in seconding that
the proposed alteration to the name and constitu-

tion of the Society should be adopted. With regard
to the term '" radio," Sir ('harles Bright has fully

explained the reason, or a good reason, why we
should change the name. With respect to the
latest Commission being called the Wireless Tele-

graphy Commission, it may be a retrograde step,

but ' wireless " is a popular term, and it will take
time to kill. Moreover, the term " wireless,"

as applied to the Commission, was adopted some
time back. In .January of this year, at the Con-
ference of Wireless Clubs and Societies, I suggested
that the various bodies should no longer call them-
selves clubs. I made a remark about the * 'Harmonic
Club,"' and suggested that some individuals some-
times only called themselves a club simply to draw
attention to the harmonics from the various arc

stations of the Post Office. I am very glad to see

that my suggestion on that occasion has fallen on
fruitful soil. T fvu'ther suggested that if they called

themselves Radio Societies all over the country it

would pavethe way tohavingaBritish Radio Society.

I see that that is also taking effect. I do not suppose
anybody paid attention to what I said then, any
more than you will now, but anyhow 1 am trying
to get some credit out of it. The suggestion of

your Committee that the Society should now be
called the Radio Society of Great Britain is, I

think, a very good one. The International or
Inter-Allied Technical Conference last year in

Paris were agreetl that in the matter of nomencla-
ture we should adopt the terms radiotelegraphy
and radiotelephony rather than wireless, the ad-
vantage being that the terms are easily translated
into French and other languages, and have been
adopted by the Americans also.

There are other points to which a little attention
might be given, and one is that the scope of

the Radio Society of Great Britain should be
widened ; that we should make room within
our very large arms for those amateurs who are
only beginning to be interested in the study of

radiotelegraphy or radiotelephony, the suggestion
that we iiave a new grade, a grade of Associates.

By opening our arms in this way we hope to assist

a very large number of people who will now take
up ordinary bi'oadcast receiving sets which are made
and sold to them, and of which for some time
they will be content to only turn the handlas and
get good signals or broadca.st music.

There is not the slightest doubt about it that
anybody who buys a broadcast receiving set
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vrill get good results. But he will get more than
that, he will get an interest in radiotelephony

—

he will want to know more about it. He will

first of all buy a crystal set, then perhaps a note
raagnitier, and for a time he will be entirely satisfied

with the signals received. After a while he will

become dissatisfied with the people who make these

things. He will discover tliat these manufacturers
are no good at all. There are quite a large niunber
of them here, that is why I am saying it. He will

turn round and say this is no good to me, I must
have an experimenter's licence.

We hope, as the Radio Society of C4reat Britain,

to bring these people here to this hall, to fill the halls

of ovu" branches and affiliated societies by getting

them interested in the subject. We shall educate
them, and erivc them, if necessary, a series of lectures

which will gradually lead them into the path
of rectitude in respect to non-interfering properties.

Our own araateuis are just as bad in that way.
I am sorry to say. and one ha.s only to sit and listen

now to find out how bad things really are.

But we do hope and trust that the old members
—those who know all about the subject—will,

by their good example, show these people that we
are really an orderly crowd, and are not hooligans,

although we are reputed to be such. We do want,
nevertheless, to gather in the new comers and keep
them with us, and a very large percentage of them
we want to become in due course full members.
I think, also, that everybody who has an experimen-
tal licence ought to be a member of some Society,

either of some London or provincial Society,

because if he is. he will get duly roasted if he mis-
behaves himself, and he will leam to appreciate
that he is not the only person with a receiving set.

At the present time you may be quite sure that the
hundreds of thousands of people who buy sets

for broadcast reception will go for you experi-

menters when they find their reception is interfered

with, and you are malcing a warm place for yourselves
by admitting them. Nevertheless, it is a right,

proper and bold move, and I hope that this meeting
will see its way clear to support the Committee
and adopt the proposed changes which have been
put before you.
The President.

Ladies and Gentlemen, it has been proposed and
seconded that our name in future shall be the
Radio Society of Great Britain, and that we shall

admit Associat«s to the Society.

(The resolution.^ xcere then put to the meeting and
carried mthotit dissent.)

Mr. I. Davidson.
I do not know whether it is permissible to make

any comments at this stage, after the proposing
and seconding of that resolution. If I am in order
in saying a few words, I will be grateful.

The President.
Please do so.

Mr. I. Davidson.
The illness that we are all suffering from of

listening-in has become very, very contagious,
to the benefit of a great number of men who have
to make excuses for not going out at night, I am
told. Bvit we have, I believe, a far greater task
in front of us. Although I have only been a member
just as long as it has taken for the ink to dry,
I have watched the Society for many years, and
have been impressed from the outside point of

view altogether. I feel that to-night you are taking

a great st«p forward to broadcast the name of this

Society all over the world, and 1 would like to

throw out a suggestion. This Society has a

work in front of it, in inciting men all over

this country to give their brains and ambition
to inventions whicli are going to keep the name
of this country at the top of the tree so far as

radio work is concerned. I suggest that this Society

gives a medal every year, to be known by some name
wliich can be coined for it. That medal need not

necessarily be of gold studtled with diamonds,
but it can be the Radio Medal, and I venture to

suggest that that medal will become one of the

most coveted possessions of wireless men in this

coimtry. There are, as you know, many medals
and prizes given all over the continents of Eui'ope

and America. One of the most celebrated is an
ordinary bronze medal which carries with it a very

great distinction, and I believe it is a medal pre-

sented to the men who find out the best things

in connection with the petroleum business during

the year. I do not wish to put this forward as

a resolution. I feel that it is a matter which should

be considered by the Committee and members
of this Society.

The President.
I thank you very much for the suggestion, which

shall certainly receive very careful attention.

We have here a gentleman from the United
States, a member of this Society, Mr. Sleeper,

well known in the United States for his connection

with radiotelegraphy. I will ask if he would like

to make any remarks.

Mr. M. B. Sleeper.
There is just one little matter that I would like

to feel that I have brought up, and that is a

correction of the idea that radio men here seem
to have concerning broadcasting in the United

.States. Broadcasting was being discussed here

when I was over last siumner, and I do not

think the discussion is over yet. I have been told

by some of yoiu' men that the delay here is for the

purpose of avoiding the chaos which has existed

in the LTnited States. I have been here for

about ten days and I really do not know much
more about radio conditions in England, at least

so far as what can be done, than I did when I

got here. I have foimd out much about the things

which cannot be done here.

To give you an idea of what radio broadcasting is

in the United States I may say that New York
City, which, as you can imagine, is the centre

not only of the broadcasting interest but of the

manufacture of the bulk of the apparatus sold

in the States. There are several thousand amateur
transmitters in a radius of 25 miles of New York
City.

We have at least half-a-dozen broadcasting sta-

tions of what we call high power. (We have no
broadcasting stations of more than ikW.)
The broadcasting stations open up when the

stores do at 9 o'clock, and operate every hour,

so as to give demonstrations in the stores roimd

the countrj- mitil the evening at 7 o'clock when the

transmissions are continuous imtil 12 p.m. With
an ordinary regenerative receiver and a two-step

low frequency amplifier at least a dozen different

stations giving different kinds of programmes
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can be heard separately without interference

from any other station. More than that, if a man
wants to entertain friends with popular music
or vaudeville performances, he tunes to 360 metres.

If his taste is somewhat more elevated, he changes
to 400 metres and has classical music, lectiu'es,

and various things of an educational nature.
I had a letter, just before I came away, from a man

in Texas who, using a regenerative receiver and
two -stage low frequency amplifier, heard in one
evening without interference 37 different stations

in 2.5 different cities, from the Pacific coast to

New York City. You can imagine that when it

is possible to do things like that (and it is nothing
exceptional) we have not really got the chaos that
is talked about over here in England.

There is another thing which naay interest you.

especially in view of the fact that broadcasting
here is supported largely by royalties paid by holders
of broadcast receiving sets. We were selling enor-
mous quantities of those complete sets, but now
a return of sales shows that for every dollar's

worth in complete sets ten dollars worth of parts
are sold. In other words, our figures go to show
that since the public became familiar with the
operation of radio equipment they are either

thoroughly interested, and have turned radio
experimenters, or else they have tired of just the
broadcasting itself and dropped radio altogether.

My impression of the English mind is that it is

much more receptive to experimental work than the
American mind, and development will surely

come in this direction just as it has in the States.

{To be conclicded.)

New Records in Transatlantic Reception.
A REMARKABLE ACHIEVEMENT BY BRITISH RADIO AMATEURS.

By Philip R. Cotrp.SEY, B.Sc, F.Inst.P., A.M.I.E.E.

DURING the last few days reports have
reached us of the reception in this country
of telephony from American broadcasting

stations. These receptions do not represent merely
an isolated reception by one amateur only, hut
several simultaneous receptions in different parts

of the country. The transmission conditions

across the Atlantic during the week-end, November
26th to 27th, must have been exceptionally good
for such complete reception as is indicated in one
of the reports in particular to have been effected.

This good transmission is also emphasised by the

number of American amateur stations which were
also fished up during the same period. Some
particulars of these will be found set out below,

under the report of the receptions of the prehmmary
tests recently conducted by the American Radio
Relay League.
A summary of the reported receptions ofAmerican

broadcasting stations follows :

—

Chas. M. Denny /Babington, Cheshire), using a

single-valve receiver :

November 23rd. 0555 G.M.T., heard vcrj- clear

telephony on 360-370 metres for a period

of about half an hour, apparently of

American origin.

November 24th. 0100 to 0140 G.M.T. Signals

from apparently the same station as

above were again intercepted. These
included three consecutive items of a
musical programme : A hmnorous item

by a comedian ; a long orchestral selection ;

a dialogue between a comedian and a
" coloured " gentleman.

Transmission continued imtil 0630 of weaker
strength. During this transmission

another one sending a musical programme
was faintly audible on a slightly shorter

wavelength.
"" J. H. P. Ridley (South Norwood), using two
H.F. valves, followed by a detector and one L.F.

valve :

November 26th, from 0105 to 0331 G.M.T.
Signals were heard from " WJZ New York
Broadcasting Station." [Note : Newark,

the location of WJZ, has probably been
mis-read as New York.

—

Ed.]. The entire

programme between these hours was
stated to have been heard and understood.
Between 0300 and 0315 the strength of

the signals increased very considerably,

and they were eventually read 12 feet

from the telephones.

E. H. Wlldino (Wigan, Lanes), using a detector
valve with three L.F. valves :

November 27th, between 0130 and 0300
G.M.T., signals were heard from WJZ
New Jersey. During the programme the

following items were intercepted :

—

Organ recitals including notes on the

life-history of several well-known com-
posers, followed by extracts of their

works on an organ.

By far the most complete report has been
received from :

—

R. E. Williams (Holyhead), using a detector

valve with 2 L.F. valves, and coils temporarily and
roughly joined up for a test :

November 26th. 2340 G.M.T. to November
27th. 0324 G.M.T., a continuous pro-

gramme from WJZ was intercepted. The
following is an abbreviated summary of

the main items of the programme wliich

were reported :

—

2340 (Nov. 26th) Speech just audible.

0015 (Nov. 27th) Speech, apparently historical.

(G.M.T.) " Napoleon was a great warrior

. . .
." etc., followed by speech

by a lady which was badly

jammed.
Parts of a sermon were next

heard, the speaker repeatedly

emphasising the word " courage,"

in such phrases as " The
Israelites passed through the

Red Sea as by dry land

—

Courage !—and went through to

the land of milk and honey

—
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Courage !
" Sermon ended with

0055 (Nov. 27th) the words " God made man, and
nothing wrong with
God made. Good

0100

there
anything
night."
Overture,
by
New York

' Poet and Peasant,"— Organ Co., of

City, followed by
other very good items.

0139 - - " Land of Hope and Glorv-."

0158 - - End of orchestral performance.
0202 - - "WJZ WJZ Please stand by."
0205 - Soprano solo with piano ac-

companiment.
0209 - - Soprano solo with piano ac-

companiment.
0211 - - Baritone solo.

0215 - - WJZ WJZ New York City.

[Probably misread from Newark.
—Ed.]

021T - - Piano solo, " Kentucky Home."
0229 - - Soprano solo, piano accompani-

ment.
0233 - - Soprano solo, " Until " (received

exceptionally well).

0237 - - Soprano solo, piano accompani-
ment.

0240 - - Baritone solo, piano accompani-
ment.

0243 - - Baritone solo, piano accompani-
ment.

0247 - - Speech or recitation.

0255 to 0330 - Clock ticks—Arlington time
signals.

0303 - • Speech, apparently weather re-

port.

0307 - - Dramatic recitation.

0324 - - "This is WJZ WJZ
Corporation—We are switching
off. Good night."

It should be noted in connection with the above
that the call letters WJZ have been variously
misread as WJB, WJD and WJG. This difference

probably arises from the American proniinciation

of the letter " Z " as " Zee," not as " Zed," as it

is usually called in this countrj-. There seems
little doubt, however, that WJZ is the correct call

in each case.

THE TRANSATLANTIC TESTS.
Report of some Receptions of the PRELrMrs.vRY

Tests.

As was announced in these colunms a short time
ago, preliminary tests were conducted by the
American Radio Relay League between October
26th and November ith, in connection with the
Transatlantic tests which are to take place in

December. These preliminary tests were intended
to enable the American transmitting stations to

determine definitely those of them which could
transmit signals over at least 1,200 miles. Those
stations which succeeded in these preliminarj'
teste will be allotted individual transmission times
in the main tests.

Several reports have been received from amateurs
in this coimtry showing that they have picked up
gome of the American stations during t.hese tests.

These reports may be summarised briefly as

follows :

—

C. L. Naylok (Shrewsbury).
Date. Time. Station.^ Apparattif) Used,

henrd.

Oct. 27th 034S 2 ZK \ 2* H.F. detector and 2

0353 2 HJ / L.F. valves.
Oct. 29th 0548 2 ZK 2 H.F. and detector, just

audible on 1 H.F. and
detector.

Oct. 29th 0553 2 AJL 2HF and detector.

All above transmissions were sending " Test
Test Test de (call letters) " for 15-minute periods.

Aerial used—^0 ft. long, 2 wires spaced 5ft. 6 ins.

lead-in 20 ft. long, height at open end 35 ft.

W. R. BcTiNE (Manchester).
Oct. 29th 0537 1 CX

Also an eighth district station

but call letters jammed.
J. H. D. Ridley (South Norwood).
Oct. 29th 0548- 2 ZK 1 H.F., detector, and 1

0601 L.F.
Oct. 29th 0.553 2 HJ (Signals read 18 ins.

from telephones.)

.Also a fifth district station.

but call letters jammed.
Oct. 31st — 9 CTE Same apparatus.
B. L. Stevexsox (Manchester).
Oct. 28th 0210 5 AD 2 H.F. detector, and

(Doubtful) 1 L.F.

Since the conclusion of the preliminary test

sundry other reports have also been received of

the reception of .\merican amateur stations, of

which the following may be quoted :

—

Maxchesteb Wirei£Ss Society.
Nov. 19th - 23 American amateur stations

heard.
Nov. 23rd - 22 American amateur stations

heard.
Nov. 26th - 36 American amateur stations

heard.
C. M. Denny (Cheshire).

Nov. 23rd 0555 f Continuous pianoforte selection,

0620"! apparently of American origin.

Wavelength, 360-370 metres.
F. W. HlGOS and J. F. Hobbs (Bristol).

Nov. 26th 0400 1ZE,2AIM,8ATU(
0430 for SAX), 2 ,0R

'

8 BFM, 1 AFB. i -, „ „„i,..„
2 AGG J

••-* valves.

W. E. F. CoESHAM (London, N.W.IO).
Nov. 26th 2345 2 AWF (working to I

1 XM.

1 H.F., de-

tector, and

Nov. 27th 0010 2 AWF (stronger

ajad steadier than
above).

J. H. D. Ridley (S. Norwood).
Nov. 26th - 1 CMK

1 XU
2 AWL (caUing
5 LV and 9 ZY)
2LM
8 BPL (caUing

4 XY)
8 ATF
8 .\0O (calling

SMS)
8 XAK (sending
weather report)

9LG

1 H.F., de-

tector, and
2 L.F.
valves.

Do.

2 H.F., de-

tector, and
' ILF. valve.
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B. L. Stevenson (Manchester).

Nov. 26th - 1 AZW
1 BDI
1 COG
1 CXX
1 ZE
2 AHO
2GPD
2 EL
3BG
4 FT
7 AQO
8 XE
Also following
probable (calls

slia;htlv uncertain)
2CGU
2 CO
2 FP
4BIJ
8 AJ
8 OT

2 H.F., de-
, tector, and
'"1 L.F.
valves.

In the early inorning.s of November 23rd, 24th,
26th and 27th, American broadcast stations were
picked up in this country by at least three amateurs
as reported elsewhere in this article.

Final Details, concerning the Reception Tests
FROM America.

The first part of the Transatlantic Commimica
tion Tests are due to commence a few days after
the publication of this issue of The Wireless World
and Radio Review. During ten niglits, commencing
at midnight, December 12th, the American and
Canadian radio amateurs will transmit signals,
which will be listened for by British, French and
Dutch amateurs.

The six-hours signalling time from midnight
each night will be divided up into 1.5-minute
periods, some of which will be allocated to " free-
for-all " signalling, and the remainder to individual
transmissions. At the time of going to press the
complete list of these transmissions, with their
wavelengths, etc., has not yet been recei-\'ed from
the American Radio Relay League, so that on
receipt it will be circulated by post to all who have
registered their names with the wi-iter, as desirous
of listening for these signals.

All others not specially listening for the signals
are again urged not to use their sets (transmitting
or receiving) during tlie times of the te.sts in order
to lessen the interference. All actual listeners are
again urged to avoid radiation from their aerials,
since there is already so much interference on these
short wavelengths from the harmonics of high
power stations that all additional sources of inter-
ference need to be eliminated.

The success ah'eady achieved in picking up the
preliminary tests of the Americans (as reported
elsewhere in this issue) augurs well for the success
of these main tests if the transmission conditions
across the Atlantic prove at all favourable.

Everyone hearing signals which appear to be
of American amateur origin is requested to send
full details, including all code words, etc., at once
to the writer of this note, whenever possible, by
telegraph or telephone, so that reports may be
sent back to America as expeditiously as possible,
through the medium of the special daily trans-
missions, which have been arranged for Carnarvon,
MUU, at 0700 G.M.T., each morning.

The codes to be used in these daily reports froin

Carnarvon, MUU (and by the French from Sainte
Assise, UFT, at 0710 G3I.T. each morning), are
set out below. In the case of any reports to the
writer by telegrajDh, the English code below should
also be used.

RiKjlisli (.American). French.
- Able A - - Andk£
- Boy B - - Berthe
- Cast c - - Camille
- Dog D - - Denise
- Easy E - - Emile
- Fox F - Francois
- George G - Georges
- Have H - Henry
- Item I - iRfeNE
- Jug J - Jeanne
- King K - K6pi
- Love L - Louis
- Mike M - Marie
- Nan N - No EMI
- Oboe O - - Octave
- Pup P - Pierre
- Quack Q - QUIMPER
- Ram R - - Rene
- Sail s - - Suzanne
- Tare T - - TnfeESE
- Unit U - - Ursule
- Vice V - - Victor
- Watch W - - Wagon
- X-Ray X - - Xavier
- Yoke Y - - Yvonne
- Zed Z - - Zo^

A
B
C
D
E
F
G
H
I

J
K
L
M
N
O
P
Q
R
S
T
U
V
w
x
Y
z

These codes will be used in reporting all call

letters of stations, using the appropriate words to

replace the letters, thus :

—

The call letters of the station 6BKV, for example,
wiU be sent as

—

Six Boy King Vice

in any reports from this country or from America ;

and as

Six Berthe Kepi Victor

in reports from France.

Transmissions tbom Europe.

The periods for these transmissions, which will

be made between December 22ud and 31st, have
now been arranged. Fui'ther particulars will be
published next week, and all who have notified

their names and signalling records will receive
by post full particulars of the times of transmission
and what is to be sent on each occasion. These
details will be sent out a few days before the com-
mencoment of the transmission tests.
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Questions and Answers
NOTE.—This section of the magazine is placed at the disposal of all readers uyho unsh to receive advice

and information on matters pertaining to both the technical and non-technical sides of wireless work. Readers

should comply with the foUounng rules :—(1) Each question should be numbered and written on a separate sheet

on one side of the paper, and addressed " Questions and Answers," Editor, The Wireless World and Radio
Review, 1'2; 13, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending i

n

their questions readers are advised to search recent numbers to see whether the same queries have not been dealt

with before. (3) Each communication sent in to be accompanied by the ^'Questions and Answers" coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the iniiiah

and town of the correspondent, or, if so desired, under a " nom de plume." (5) In view of the fact that a large

proportion of the circuits and apparatus described in these ansirers are covered by patents, readers are advised

before making use of them, to satisfy themselves that they wcmld not be infringing patents. (6) Where a reply

through the post is required every question sent in must be accompanied by a postal order for the amount of

Is., or 3s. 6d. for a maximum offour questions. (7) Four questiotis is the maximum which may be sent in at

one time.

"GRID" (Kent).—We think you wUl ex-

perience no difficulty from induction if a frame
aerial is used, and we suggest you use a five-valve

set, 2 H.F., 1 detector, and 2 L.F. valves. Circuits

are given in recent issues.

"W.G." (Sheffield).— (1) We suggest you
cut out the lamp and make the connection directly

with the set. No trouble is likely to be experienced.

(2) It is inamaterial whether tiie windings are wound
on in opposite directions or in the same dii'ection.

If two wires are woimd on together, of course they
will both be in the same direction. It does not
matter which you call the primary or secondary
in this case.

"AMATEUR" (St. Albans) asks (I) For
criticism of his circuit. (2) What stations he should

get. (3) How to add valves to his set.

(1) It would be much better if you provided a

switch to connect the A.T.C. and A.T.I, in series

V

"T.D." (Walthamstow) asks for a diagram
showing how to connect up four valves with switches.

The diagram given on page 883, September 30th
issue, gives the principle of switching, and you
will have no difficulty in applying the principles

to foiu- valves.
" B " (Taunton).—We suggest you use trans-

formers up to 2,000 metres or less, and above
this use the resistance capacity method of H.F.
amplification. However, if you prefer to use the
H.F. transformer method for all wavelengths
because of ease in operation, good results will still

be obtained. (2) The proposed method of inter-

hnking the switch handles is quite satisfactory,

and you should experience no trouble in use. (3) See
Fig. 3, page 839, September 23rd issue. (4) The
station is probably working at high speed, and we
cannot identify from your description the station

to which you refer.

A

Fig. 1.

or parallel. The variable condenser in yotir

sketch is marked 0003. This should be 0001
when in series. (2) You should hear broadcast
stations, high power stations, and local amateur
transmissions. (3) See Fig. 1.

" H.W.C." (Bedford).— (1) The moving plates
are usually connected to the earth side. (2) It

is general to connect the headsets in parallel, but
you may get a little better results if they are joined
in series. (3) The construction of a variable con-
denser is described on page 583 August 5th issue.

You will require 25 plates altogether.

"OMNIA VINGIT " (Huddersfield) asks

(1) The formula for calculating the capacity of
cylindrical condensers. (2) Formula for calculating

the capacity of plate condensers. (3) Oauge and
covering of erwlosed wire. (4) For criticism of his

aerial.

( 1 ) If the distance between the cylinders is small
compared with the radius, the capacity in cms.

per unit length is C cms =
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when i-j is the constant of the dielectric between
cylinders and r, and r^ are the radii of the inner
and outer cylinders. (2) The capacity of a parallel

plate condenser is given by C cms. = ^—jr

where N = the number of plates K = the
dielectric constant, A = the area of one plate in
sq. cms., and rf= the distance between the plates
tn cms. (3) The sample of wire submitted is No. 44
S.W.G. enamel covered. (4) We prefer the second
proposed arrangement, as the aerial will then be
as long and high as circumstances iieriiiit.

"P.T.H." (Highgate) ails for a design of
a two-valve panel.

See Fig. 1, page 181, November 4th issue. As
you only require the first two panels, the telephones
should be cormected across P.P. in place of the
transformer. The basket coils are recommended
side by side, with a J" space between each, and
simply take the place of the honeycomb coils

shown in the figure. The panel in your possession
is quite suitable if you add a few more terminals.

"J.T.L." (Anerley) refers to the rephj to
" C.B." (Liverpool) in. November 4th issue,

and asks the size of the coil in the anode circuit.

The coil to which you refer, together with the
variable condenser connected across it, constituted
a tuned anode, and is timed approximately to the
wavelength of the aerial circuit, therefore the coil

should be about the same size as the aerial coil.

" C.S.S." (Co. Durham).—The bru.shes in the
machine should be examined and sparking stopped.
A large condenser of say, 2 mfd., should be con-
nected across the mains, or better still, two should
be joined in series and the centre coiuiection joined

to earth. Jf tliis does not reduce the noise, choke
coils should be coiuiected in the leads from the
macliine after the condensers.

" P.D." (Norfolk) asks several questions.

(1) and (2) We are imable to state the times of

transmissions. It must be remembered that this

journal goes to press several days before the date
of issue. (3) ' B " goes to grid.

" A.E.J." (Acton) wishes to make a short irave

timer, and asks (1) and (2) The size of former and
wire and number of tappings. (3) Particulars of
the condensers. (4) Particulars of the reaction coil.

(1) and (2) The A.T.I, may consist of a coil

of No. 22 I).CO. woiuid on a former 3" and .">"

long, with 12 tappings. The C.C.I, may be a coil

of No. 26 D.C.C. 2J" diameter and 6" long, with
6 tappings. (3 ) The A.T.C. should have a maximum
value of 0-001 mfds. The fixed condenser across

the telephone should have a value of 0-001 mfds.

(4) The reaction coil may be 2" diameter and 4"

long, full of No. 28 D.C.C. with 4 tappings.

"G.H." (Gothenburg) asks (1) For a design

of a six-valve set using switches. (2) The number of

turns to wind on a 2" former for H.F. transformer

to tune from 500 to 3,000 metres. (3) Hotv to con-

nect a switch to provide a. " tune " and " stand by "

position. (4) Criticism of his loud-speaker.

(1) The diagram on page 883, September 30th

issue, shows the principle of switching, and this

can be applied to any number of valves. (2) You

will require coils of 250, 600 and 1,000 turns each.
(3) See Fig. 2. (4) The principle of the loud
speaker is correct, but you will probably find
adjustments difficult to make, and we suggest
you purchase one.

Fig. 2.

"SUPER" (Blackpool).—Yes. You may
use the coil holder and duolateral coils in place
of the coils shown in the article referred to.

"H.M." (Cheshire).— (1) The reaction coil

has a variable coupling with the tuning inductance
and the timing of coils L3 and L4 is carried out
with the tuning condenser. (2) The frame aerial
could consist of 15 turns of No. 18 D.C.C. wire
woimd on a former 3' square. The wires should be
spaced ^" and tappings should be taken to a
switch. (3) The wavelength range of the set
is approximately from 250 metres to 750 metres.

"V.E." (Lancaster).— (1) The circuit is quite
suitable if you propose receiving on long wavelengths,
but of course the resistance capacity method of
amplification is not a good one to apply when
receiving on short wavelengths. We suggest y ou use
the tuned anode method on short wavelengths
and reserve the resistance capacity method for

wavelengths above, say, 2,000 metres. The sug-
gested values of components are correct.

"SUPER" (Felixstowe) asks (1) For par

-

ticulars of an iron choke. (2) Where he can obtain
12,000 ohms resistance.

( 1 ) The choke could very well consist of an old
L.F. transformer rewound with No. 38 S.S.C.,

or you could construct one to the following
dimensions :—Core, 3" long, V diameter ; iron
wire, winding 10,000 turns No.' 34 and S.S.C. (2)

You may be able to purchase a resistance of

12,000 ohms from one of the advertisers in this

journal, or you could construct one yom-self, using
No. 38 Eureka resistance wire. You will require
about 1,500 feet of wire.

"C.E.L." (Yorks).—We think your queries
are all answered in the concluding portion of the
article to which you refer.

" BELL-RINGER " (Walsall).— (1 ) You can-

not add another valve and crystal without using
more apparatus, and in any case you will require

more apparatus because the reaction coil is coupled
to the aerial coil, which is very bad practice.

(2) It would not be necessary to increase the
H.T. voltage. (3) You will receive the stations

named very well. We suggest you see the replies

to querists whose problems are similar to your
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" VARIO " (Merthyr) usks (1) For particiitars

of a variomeier. (2) For a diagram of connectioiis.

( I ) Particulars of a variometer which is quite

suitable for vour purpose were given in reply to
•' INTERESSE '• (Brussels). (2) See Fig. 3.

^'ou will not iieeil to tap the variometer.

Fig. 3.

'•TRAHTLOSE " (S.E.) asks (1) Wavelength
range of set. (2) Correct method of tuning in signals.

(3) Wavelength range of set of coils.

( 1 ) The wavelength range is probably from
100 to 500 metres. (2) You should use one crystal

combination at a time. With the switch in '" stand-

by " position, adjust the tuning condenser. W'heu
signafe are heard, switch over to '" closed circuit,"

and tune secondary to primary. (3) We think
the wave range will be from 100 metres to 20,000
metres.

•' NAUTA " (Plymouth) asks (1) What licence

is required before a receiving .set can be in-stalled

in a yacht. (2) Whether a crystal set will be satis-

factory. (3) ^Iost suitable aerial.

( 1 ) We suggest you write to the Post Office,

London, stating your requirements. (2) A crystal

set will only give limited results, and we think

for any results at all you will need valves. (3)

The (6) scheme is the better arrangement, and we
suggest you use 3 valves, 1 H.F., 1 detector and 1

L.F., using anv of the recent three-valve circuits.
" EX R.N. "" (Chard) asks (I ) Whether 3" X 3"

of No. 20 D.C.C. will give 430 m^res with 0-005 mfd.
in series. (2) Would the above coil give 1,230 metres

with the condenser in parallel. (3) Would a coil

2J" X 1" of No. 28 D.C.C. give 630 metres with

00005 mfds. in parallel. (4) Whether his calcula-

tions are correct.,

( I ) The inductance of the coil is 300 micro-

henrj'S. The capacity in the circuit (00002 mfds.

in series with 00015 mfds.) is about 0-00018 mfds.
The wavelength, therefore, is about 460 metres.

(2) It will give about 1,270 metres. (3) The
inductance of this coil is 230 microhenrys with
0-0005 mfds. in parallel, the wavelength is 650 metres.

(4) Your figures are roughly correct—near enough
for practical purposes.

" W.N.G." (Dovercourt) asks several questions

about his .set.

( 1 ) W^e suggest you abandon the single valve

reaction circuit, as interference is so often caused
when oscillatorj- energy is transferred to the aerial

circuit. (2) Suitable valves have appeared in

several recent issues, and you should choose which-
ever appears most suitable for your purpose.

(3) " B.Q." is used in acknowledging a repetition,

and is an operating signal employed by the com-
panies concerned. (4) There is no single valve

circuit which will give results without reaction

equal to the res\ilts obtained with reaction.

"F.G.P." (Essex) refers to the Armstrong
super-regenerative circuit described in the issue of
September 2nd, and asks several questions.

( 1 ) The arrangement you suggest will work,
but when constructing a set of this description,

it is better to follow the instructions exactly.

(2) All coils do not require to have variable

coupling with each other. (3) The correct value
is 00005 mfds. (4) See recent replies.

"CALPO" (Gibraltar) asks (1) Whether
two coils are suitable. (2) The identical values

of the coils. (3) and (4) The number of tappings
and capacity of variable condensers.

(1) The coils are quite suitable. (2) The induc-
tion of the coils is 7,000 microhenries and 11,000
microhenries. (3) and (4) We suggest you take
10 tappings from the primary coil and 6 from the
secondary coil. The A.T.C. should have a maximum
value of 0.001 mfds., and the secondary timbig
condenser 00005 mfds.

"C.L.H." (Godalmlng) asks (1) How to

connect a .switch to change from H.F. transformer to

reactance capacity. (2) Where to couple the reaction

when making use of an intervalve set.

{ 1 ) It is the usual practice to connect the grid

leak between grid and filament, and not to join the
grid leak across the grid condenser as you suggest.

A switching an-angement is given on page 129,

October 28th issue. (2) The reaction coil should
be coupled to the grid mnding of the H.F. trans-

former coupling, the anode circuit of the first valve
to the grid circuit of the second valve. Several
diagrams have recently been given showing this

method of coupling the reaction coil.

" OZONE " (London, W.) asks questions about
the four-valve set described by P. W. Harris in this

journal.

The author described a simple arrangement for

coupling the reaction coil to the anode coil in the
issue of November 25th, page 274.

" E.A." (Durban).—We suggest you wind a
number of basket coils, the smaller coils having
60 turns and the larger 100 turns. About six will

be required, and you should join them in series,

taking the tappings to a switch.

"X.B.S." (Yorkshire) asks (1) Whether a
crysttd detector can be fitted to the brotulcast receiver

described in the issue of August 26th. (2) The
luime of a firm ivho sells Litzendraht wire.

( 1 ) See Fig. 4. (2) We suggest you commimicate
with a firm of wire manufactm-ers.

Fig. 4.

"W.S.F." (Ealing) asks (1) How to obtain a
supply of filament current or plate current from

S2
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A.C. 50 cycles mains. (2) 7/ the A.C. supply unll

cause uisturbances.

(I) aiul (2) It is very difficult to utilise a 50 cycle
A.C. tupply for the anode and filament supply of

a rec iving set. The A.C. maj- be stepped downi
nith a transformer for heating the filaments, and
passed through rectifying valves, and a smoothing
system for use as the anode supply, but the hum
win be so serious that recejition of signals will be
practically impo.-^sible, and we do not recommend
vou to adopt this method.
" GATRA " (Finchley) asks (1) How to modify

Oie reaction arrangement on his set, and asks for

particul{i7S of short vave coils. (2) Whether a

reduction in signal strength nnturally folloirs the

adoption of reaction coupled to th( H.F. transformer.

(3) Whether a Brown telephone relay can be used to

work a Morse inker.

transformer. (2) We consider a eomliination oj
i H.F. and 1 detector valves superior to the com-
bination of valve and crystal to which ^ou refer.

"C.M.K." (Staffs)" 0.5A-.S- H) If ' the circuit

submitted is a good one. (2) If we will modify the
circuit and include switches. (3) // certain coils

are suitable. (4) // with his set he could use a loud-
speaker.

(1) The circuit submitted is correct. (2) We
suggest you wire switches according to the diagram
on page 883, September 30th issue. (3) The coils

suggested will do very well. (4) You will amplify
local amateur transmissions and broadcast stations
sufficiently to usefully employ a loud speaker.
With reference to your final remarks, a large
nmnber of receiving sets, especially designed for
use on broadcast wavelengths have recently been
described in this journal.

h k
Fig. 5.

(1) We suggest you wind a former 4" diameter
and 5" long full of No. 22 D.C.C., and take
10 tappings for the aerial inductance. The closed

circuit coil should slide in and out of the aerial

coil, and may consist of a former 3" diameter and
6" long, wound full of No. 26 D.C.C. with 6 tappings.

The A.T.C. and A.T.I, should be in series when
tuning short wavelengths. The reaction coil, as

you propose, should be made exactly as described

in the article, "Experimental Station Design.
'

September 2nd issue, page 717. (2) No reduction

in signal strength will follow the adoption of this

method of coupling the reaction coil, and the

advantage is oscillating energy' cannot be trans-

ferred to the aerial circuit. (3) Very probably you
will be able to work a morse inker in the way
suggested.
"C.W.H." (Wolverhampton) asks (1) Gauge

of sample of ivire subtuitt-cd. and whether it is suitable

for wiring 120 to. telephones. (2) For criticism of

set.

(1) The wire is No. 46 enamelled copper, and is

too" fine for the winding of a 120 w. telephone

"W.G.P." (Birmingham).—A suitable ar-

rangement is shown in Fig. 5. The switch is.

of the double pole change-over type. When m
the right-hand position, the H.F. valve is connected
in circuit, and is cut out of circuit completely

when in the left-hand position.

SHARE MARKET REPORT

Prices as we go to press on December 1st, are :

Marconi Ordinary .

.

. . £2 4

,. Preference .. .. :2 1

Inter. Marine.. .. 17
, , Canadian . . .

.

6

Radio Corporation of America :

—

Ordinary 16 7^

Preference 13
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The Birmingham Broadcasting Station.

By E. M. Deloraine, Ing.E.P.C.I.

IN
a recent issue of The Wireless World

and Radio Revietc, an announcement
appeared to the effect that the Birmingham

Broadcasting Station had started transmitting

music, news,

etc., on Novem-
ber 15th.

The radio
equipment used

has been design-

ed and built by
the Western
Electric Co. It

is for the pre-

sent installed

at the Witton
Works of the

General Elec

trie Company,
pending the

selection of pre-

mises for the

permanent sta-

tion of the

British Broad-
casting Com-
pany in Bir-

mingham.
The ^X'estem

Electric Broad-
casting Set is designed to deliver 500 watts of
radio frequency power to the antenna. As there
are some novel features in the design and

Fl'j- 1.

arrangement of this set, a general description

of the present installation may be of interest.

Power Supply.
The power supply is obtained from a

three-unitmotor
generator set

consisting of
high and low
voltage D.C.
generators,
coupled to a

driving motor.

The three imits

are mounted on
a common base-

plate. (Shown
to the left in

Fig. 2.)

The main
supply is 460
volts D.C. ; an

automatic
starter is used,

and provides for

starting and
stopping by the

mere operation

of a press
button. The
driving motor

develops 4 H.P. at a speed of 1,750 r.p.m.

The high voltage generator is a direct

current shunt wound machine with two com-
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mutators designed to deliver continuously

1-25 amps, at i,6oo volts pressure. This is

to supply the plate circuit of the transmitting

valves. The field excitation current for the

high voltage generator is supplied by the low
voltage generator.

The low voltage generator is a direct current

shunt wound machine, designed to dehver
the filament current for the valves, i.e., 28 amps
at 14-5 volts pressure, plus the current for the

excitation of the high voltage generator field.

The low voltage generator is self-exciting

and its potential is regulated by means of a

field rheostat on the control panel. Both
generators are designed so as to reduce to a

frequency energy, with means for modulating
this energy in accordance with the complex
sound vibrations, which are translated into

suitable alternating electric currents by means
of a microphone and an amplifier. The
oscillator comprises a tuned circuit with
variable inductance and capacity and the

energy is transferred to the antenna by indirect

magnetic coupling. Variations of potential

in phase with the plate current variations are

impressed on the grid on account of the

magnetic coupling between the plate and grid

coils, thus causing this circuit under proper

conditions to act as a generator of sustained

oscillations.

Fig. 2.

minimum the commutator noises in the radio

transmission.

Control Panel.

The control panel includes the voltmeters

for the low and high tension generators, the

switches for controlling the field circuit of the

high voltage generator, the plate current supply,

and the filament current supply. (Centre

Fig. 2.)

A circuit breaker is also included in the

plate current supply and works with an over-

load of 25 per cent.

Transmitting Unit.

The transmitting unit (shown to the right

in Fig. 2) is essentially a generator of radio-

The frequency of the carrier wave is con-

trolled by the value of the capacity and in-

ductance in the oscillatory circuit, and the

value of the variable inductance in the antenna

circuit. This inductance is adjusted by means
of a variometer, the movable coil serving

at the same time to vary the coupling between

the antenna circuit and the grid and plate

circuits in such a manner as to ensure satis-

factory operation throughout the frequency

range for which the set is designed.

The varuum tubes used for transmitting make
use of an oxide-coated filament and have

been described in The Wireless World and
Radio Review for November 4th. The tubes

are supplied at 1,600 volts plate potential

;
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each of them is able to dehver 250 watts of

high frequency power. The filament current

required is 6-25 amperes. The tube works

at " saturation temperature," thus the output

is independent between certain limits of the

filament current. The very large amoimt
of emitted electrons ensures also symmetrical

and faithful modulation.

The grid circuit of the tubes is given a

negative potential by means of a resistance

conneaed between the negative terminal of

the 1,600 volts generator and the filaments

to ensure that the tubes will operate under

the conditions most favourable for the preven-

tion of distortion.

The studio is situated in a quiet part of the

building and has been made reasonably sotmd-

proof, so as to exclude outside disturbances.

Proper placing of the performers is of the

first importa.nce. The distance between the

artist and the microphone depends entirely

upon the character of the voice or the instru-

ment played, and considerable experience is

required in order to obtain the best results.

A speaker should stand from one to three

feet from the microphone ; in the case of

singers or instrumentalists the question is

much more complex.

A small switchboard is also installed in the

studio and on this is mounted a switch for

Fig. 3.

The plates are fed through an electric filter,

made of series inductances and condensers

in shunt, to eliminate commutator noises.

Studio.

The microphone or transmitter is located

in the " Studio " (Fig. 3), the acoustic properties

of which are very important. It is arranged

so as to be entirely free from echo effect,

a result which is obtained by draping the

walls, and sometimes also the ceiling, with

non-refleaive material. The actual amoimt of

draping required is determined by experiment.

At the same time the acoustic damping must
not be too great or the musical tones picked

up by the microphone will lack brilliancy.

The floor is covered with a thick carpet.

closing the final Unk in the microphone
circuit. To facilitate the liaison between
studio and apparatus room, a local telephone

is installed, fitted with a lamp signal in the

studio in place of a bell. When the radio set

is ready for operation, in order to indicate

in the studio that transmission may be com-
menced, the studio illimaination is changed,

warning those present that everything is in

readiness, and that all conversation must
cease. The change in illumination corresponds

somewhat to the switching on of footUghts

in a regular theatre.

In view of the fact that the studio of a

radio broadcasting station is really a stage

upon which the artist appears, every soimd
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being transmitted, this room cannot be used
as a reception room. A separate comfortably

furnished room is provided for waiting artistes.

Microphone and Speech Input Equipment.
The microphone (shown on the stand in

Fig. 3) is specially designed to give a faithful

reproduction of speech and music. As stated

in a previous article, the range of frequencies

involved in music is much greater than the

practical range of speech frequencies. The
volume of efficiency of the microphone is

low, and it is necessary to increase considerably

the magnitude of the voice frequency current

before it is impressed upon the radio trans-

mitting set.

The speech input amplifier (Fig. i) is

shown, mounted on an iron frame, and consists

of a three-stage amplifier with suitable control

for the current in die microphone, and in the

different filaments, and permits also of a

variation in the degree of couphng between
the different tubes, and therefore of the control

of the amount of amplification. The filament

and microphonic currents are obtained from
a storage battery with associated charging

equipment.
To enable the operator to observe the

loudness and qualit}' of speech and music
delivered to the radio transmitter, a loud

speaking receiver, shown standing on the

table in Fig. i, is connected across the output

terminals of the amplifier.

Aerial.

The aerial is installed between the flag-

staff pole of a building and a pole on the roof

of an adjacent building 80 ft. above the ground
;

the length of aerial wire between insulators

is no ft. The aerial is four-wire, L type,

the distance between parallel wires being 6 ft.

The wavelength is 420 metres. The antenna

current is between 9 and 10 amperes.

It is important that the antenna should be

properly guyed to prevent swinging, which,

by causing a variation in the capacity of the

aerial to ground, might cause a variation in

the wavelength transmitted.

It may be of inte-

rest to the signatories

of the document here

reproduced to learn that

the troublesome trans-

former at last has been
rewound and is doing

good service on a

London telephony

transmitting station.

The transformer

came into my posses-

sion through the usual

channels by which I

obtain most of my
wireless equipment,

having been picked up
for a few shillings at

a well-knovm London
auction room.
A preliminary test

revealed a faulty sec-

tion, and on breaking

up the high-tension

winding, the crumpled
and somewhat charred

relic was found. The
transformer has been
renovated and com-
menced a new lease of

life, the severed turns

of wire that inter-

A War Relic

<p fo '%i^J^'y~ • ^"^ ^^''^^^ oii^^Jii

MMZ^ ?Vclr,.W
^f^*^-^

' ' ^'-"^•'•-'^ i*/-/.!-,. '

'^•fi'>~C-

ŵ
'^Hf^

rupted communication
in German East Africa

having been thrown on
the scrap-heap, and up
to the present is work-

ing with entire satis-

faction, and trying

hard to redeem its past

black record.

The document reads:

This Secondary coil

was repaired at iffiome,

German East Africa,

on the 4th May, 1916,
by the B Section, South

African Wireless. We
zvere troubled repeated-

ly by this, and got into

serious troublefrom the

Director of Signals ow-
ing to communication

being broken.

And is signed by :

—

W. Hendry {Sgt.),

C.A.Marshall{Corpl.),

A. Walsh {LjC),
Operators O'Du P.

Verster and W. A.
Scott, and Sappers F.

E. Beswick, C. Hoal,

V. Allan, and J. P.

Hozvroyd. 2 DY.
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A Receiver-Amplifier for Short Waves.
By Adrian B. Jones.

NOT having the experience necessary

for the design of a receiver which
would work efficiently over such a

range of frequencies as from 200 to 20,cxx)

metres, as advertised in some periodicals,

without the introduction of complicated dead-

end switches or coil-changing devices, I

decided to restrict myself to the limited range

of 160 to 1,200 metre waves.

The receiver was to be able to deal with

telephony of short wavelength, say 200 to

400 metres, to be as simple as possible, so that

conversations could be followed, necessi-

tating the number of variables to be as few
as possible. Wavelengths of 600 metres, for

ships, and 950 for local time signals and news
messages, were also to be received.

My station is situated only 20 miles from
Buenos Aires, from whence the majority of

transmissions emanate, so I had not to allow

for the reception of very weak signals. Am- J'kotogriiph showing Controh. The inslntment is

easily portable.

FOP HP
TELEPHONE.^

Circuit Diagram of the Short-Wave Receiver Amplifier.
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plification would only be necessary when
using a loud-speaker, or when several persons

were listening with head-receivers. For the

sake of simpUcity, low-frequency amplifi-

cation was resorted to, as over the fairly wide
band of from 200 to 400 metres, high-frequency
transformation is more involved.

The basic circuit is of the direct type with
reaction, using regenerative amphfication
with grid current and leaky condenser recti-

fication. This is not suitable for the reception

With regard to the type of tuning coil to

use. I have tried concentric cyUnders, cyUnder
and ball, and " spider web." The first has

the curious efiect that when the inside cylinder,

usually the reactance, is moved out of the

outer, the effect is as if one cyUnder were
attached to the other by an indiarubber strip,

which at the critical point where reactance

ceases, breaks. To produce reactance once
more, one has to go a considerable distance

back in order to pick up this broken strip,

GRID LEAK GRID CONDENSER

nH'r,s??7n?%Tr

3VALVE
SWITCH

PPIMARY

View of inleriur shou-ltig

of very weak telephony, as great distortion

is very often produced when too much help
is required from reaction, but if this assistance

be not abused, the amount of undistorted

amplification with one valve is remarkable.

It is sometimes convenient to take compara-
tively little advantage of the regenerative ampli-

fication, but to switch in a second valve ; this

is specially noticed in the case of indifferent

modulation at the transmission end.

disjiosilion iif compomiits.

and then go ahead again. This is a disadvan-

tage, and means loss of time—valuable in

the case of following conversations. The
cylinder and ball also has its defects ; it seems
to be difficult to obtain oscillation when on
the first stud, i.e., for very short waves, the

coupUng between the primary and the reaction

cannot be made tight enough.
The spider web possesses neither of these

disadvantages ; the reaction hiss is picked up
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•can be obtained, for the shoner waves. In
the particular instrument I am describing a
Tcduction gear of 5 to i has been provided
(an idea of a fnend of mine), the lateral dis-
placement of the reaction coil being therefore
-ver>' gradual. These coils can however be
worked quite well using a direct moving arm,
the geanng being a refinement, convenient

tance than smgle wire. The first consideration
seems to me to be of greater importance, for
before one can construct a receiving instrument
ot such a perfect nature that the electrical
quahues of the two wires can be appreciated,
one has to be of a higher order than " an
amateur instrument maker."

I have introduced a variometer fine tuning

intcr-valve:
TRANSrORMER

telcpmone:
^ TRANSrORMCR'S

Another view of the
but not absolutely necessary. I have found
that for short wave working, using these coils
TO open like a book, as pancake coils are used
tor long waves, is not satisfactory, fine ad-
justment being more difficult ; with lateral
movement a greater latitude is obtained For
winding these coils I have found No. 30U.S.C. quite satisfactor)'. The best wire isof course Litzendraht ; it is superior from a
mechanical point of view, makes a very neat

arrangement of the parts.

device in the primary, which is of great
assistance in picking up weak telephony.
The valves used are of the " V 24" type, the

detector having a 4-megohm leak with a
condenser of about 0.0002 microfarads made
to fit the leak by trial.

The telephone transformer is home-made
with open core, and as will be noticed from the
diagram, has two sections on the low tension
side.
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Electrons, Electric Waves and Wireless
Telephony—XL
By Dr. J. A. FLEMING, F.R.S.

The articles appearing under the above title are a reproduction with some additions of the

Christmas Lectures on Electric Waves and Wireless Telephony given hy Dr. J. A. Fleming, F.R.S.

,

at the Royal Institution, London in December and January, 1921-1922. The Wireless Press, Ltd.,

has been able to secure the serial rights of publication, and any subsequent re-publication. The
articles are therefore copyright, and rights of publication and reproduction are strictly reserved.

2.—Electric Radiation from Oscillatory
Circuits.

It has already been explained that an electro-

magnetic wave is created when an electron

suddenly changes its speed or is started or

stopped in motion.

In the discharge wire of an oscillatory

circuit, and also in the dielectric or insulator

of the condenser, electrons are dancing back-
wards and forwards with great rapidity, whilst

the oscillations are taking place. Hence an
oscillatory current must create electric waves
which may be regarded as vibrations propa-

gated outwards along the lines of electric

force proceeding from electrons.

If, however, we consider the kind of circuit

just described in which the metal plates of

the condenser are very near to each other and
only separated by a thin sheet of dielectric, we
shall see that when one plate has its largest

charge of extra electrons and the other plate

its greatest deficit, which happens twice at

each complete oscillation, then, owing to the

proximity of the plates, the lines of force which
start from electrons nearly all terminate

within a short distance upon positive ions or

atoms which have lost an electron. Very few
of these electrolines stretch far out into space.

Hence, when vibrations are started along these

electrolines by the sudden movements of the

electrons, very few of these vibrations are

propagated entirely away from the condenser.

In other words, the arrangement radiates

badly because it does not get rid of much of

the stored energy in the form of electric

vibrations or waves propagated along electro-

lines, which extend far into external space.

The oscillatory circuit above described is

sometimes called a closed or nearlv closed

oscillatory circuit and it is a poor electric

radiator.

In 1887, H. Hertz invented a type of oscil-

lator which has very great radiative power.

Instead of placing the condenser plates

near together he placed them as far apart

as possible by attaching them to the outer

ends of two metal rods placed in line with

each other, their inner ends being provided

with spark balls in proximity to each other

(see Fig. 51).

B B J

Fig. 51. A Hertz Oscillator or Radiator.
PP Metal Plates.

BR Metal rods.

BB Spark balls.

When these rods are connected to the ter-

minals of an induction coil or electrical

machine in operation, the plates are charged';

one has an excess of free electrons, and is

therefore negatively charged, and the other

has a deficit, and is positively charged. When
the electric pressure reaches a value determined

by the length of the air gap between the balls,

the conductivity of the air breaks down, it is

ionized, a spark passes and electric oscillations

take place, that is, free electrons vibrate

backwards and forwards in the wire or rods.

If we consider the distribution of the lines

of electric force (electrolines) proceeding

from the electrons in the negatively charged

side of the oscillator rods before the spark

discharge takes place, it will be seen that a
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large proportion of these lines must stretch

far out into space on all sides of the oscillator

rods starting from the rods in a direction

nearly at right angles to them (see Fig. 52).

When the spark discharge takes place the

electrons crowded together in the super-

charged (negative) rod begin to move suddenly

towards the other deficiently charged rod so

as to equalise the electron distribution or

pressure.

Fig. .52. Vibrations being propagated along electro-

lines (I) proceeding from electrons (e) in oscilliition.

This sudden motion of the electrons pro-
duces a " kink " or bend or loop on the electro-

lines on account of the inertia of the latter as

already explained in a previous section. The
kinks on all the similarly directed electrolines

run together into a transverse loop of electric

force (see Fig. 52) which flies outwards in

the direction of the electrolines.

The lateral motion of a line of electric

force produces a magnetic force which is at

right angles to the direction of the line of
electric force and to that of its motion. Hence
the moving loop of electric force is accom-
panied by moving loops or lines of magnetic
force ; the end on view of these last named
lines are represented by the dots in the diagram
in Fig. 52.

This combination of lines of electric force

and lines of magnetic force at right angles,

both sets moving at right angles or perpendicu-

larly to their own direction is called an electric

wave.

This wave mo\'es with a velocitv- of 300,000
kilometres per second in empt}' space or in

air, which is the same as the velocitj' of light

.

Otherwise stated, its velocity is 1,000 million

feet per second.

Twenty-two years before Hertz began his

experiments, Maxwell, in 1865, had theoreti-

cally arrived at the conclusion that electric

and magnetic forces were propagated through

space, not instantly, but with the velocity'

of light, and had predicted the possible

existence of electromagnetic waves, and given

reasons for the opinion that visible light

and therefore also radiant heat consist of

electromagnetic waves of very short wave-

length.

Maxwell had not, however, described any
mode in which these long electromagnetic

waves could be created or detected. The
late Professor G. F. Fitzgerald suggested that

Maxwell's electromagnetic waves might be

created by the oscillatory discharge of a Leyden
jar. He had also theoretically investigated

the production of electromagnetic radiation

by a high frequenc}' alternating electric

current in a closed loop of wire.

The late Professor D. E. Hughes had un-
doubtedly succeeded experimentally in gene-

rating Maxwell's electric waves, and what was

more important he had empirically discovered

a way of detecting them without clearly

understanding what he was doing. Hughes'

original apparatus is now exhibited in the

Science and Art Museimi at South Kensington,

London.
Hertz invented a simple but not very sensi-

tive method of detecting these Maxwell
waves by using a circle of stiff wire, which

was interrupted in one place by a small pair

of spark balls (see Fig. 53), forming the earliest

type of what is now called a frame aerial.

a B

Fig. 53. .4 Hertt refonalor ring.

Hertz used this " resonator " as he called

it in the following manner. He placed at

one station his open circuit oscillator (see

Fig. 51) with its rods in a horizontal position.

When this oscillator was in action it sent out

electromagnetic waves in which the electric

force was in a horizontal direction and on the

axial line nearly parallel to the oscillator

rods. Also the motion of these created

magnetic force disposed in a vertical direction

and in the same plane as the electric force.

The resonator ring was then placed at a certain

distance awav from the oscillator with its
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plane vertical and its spark gap turned

so that the Une joining the resonator spark

balls was parallel to the line joining the

spark balls of the oscillator (see Fig. 54).

Fig. 54. (a) Sparks are seen, at resonator balls

when the oscillator is in action.

Under these conditions small sparks are

seen at the receiver balls. These are due to

the fact that the lines of magnetic force of
the electric wave sent out by the oscillator

cut through the two sides of the resonator,

but do not cut them simultaneously. The
result is to produce in the circuit of the ring

two opposite but unequal electromotive forces

which create a current in the ring, and hence
a spark at the resonator balls.

This effect needs a Uttle further explanation,

and we must therefore explain on the electron

hypothesis the nature of the physical operations
which produce the induction, as it is called,

of electric currents.

Faraday's greatest experimental achievement
was his discovery in the autumn days of

1 83 1 that a magnet moved near to a con-
ducting circuit in such manner that the lines

of magnetic force proceeding from the poles

of the magnet " cut across " the wire circuit.

(6) Nosptrks seen at resonator balls when oscillator

it in operation.

(c) A'o sparks seen at resonator balls when oscillator

is in operation

Fig. 55. .4 diagram showing the manner in which
expanding lines of magnetic force round a primary

circuit PP cut a secondary circuit SS

It is necessary to interpret this effect in

terms of the electron theory. Consider two
straight copper wires stretched parallel to

each other (see Fig. 55). We have seen that

an electric current consists in a procession

of free electrons in the wire, which though
agitated by an irregular motion, yet all struggle

forwards in one direction. We have also

pointed out that when an electron moves it

creates circular lines of magnetic force which
lie in planes perpendicular to its line of motion

.

Again it has been mentioned that these hnes
of force do not spring into existence suddenly
at all distances from the electron but are

gradually propagated outwards with the velocity'

of light just as the circular ripples produced
on a pond by casting into it a stone, gradually

expand outwards in circles of ever-increasing

size (see Fig. 55).

Consider then the case when we start a

direct current in a wire PP. The electrons

in one of the wires then begin to drift forward.
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The circular lines of magnetic force LL,
which are thereby generated, grow out from
the primary wire PP, enlarging gradually in

size. These lines therefore in time " cut

across " the other parallel wire S5.
In a previous section it has been pointed out

that when a line of magnetic force moves
parallel to itself it creates an electric force

which is in a direction at right angles to the

line of magnetic force and to the direction of
motion of the latter.

We can memorise the relative directions by
holding the forefinger, the thumb and the

middle finger of the right-hand in directions

mutually at right angles (see Fig. 56). Let
the direction in which the forefinger points

be the direction of the line of magnetic force,

that means the direction in which the pole of
a magnet which points to the earth's North
Pole would be moved along it.

Since the secondary wire contains free

electrons, the result is that as the lines of
magnetic force generated by the motion of the

electrons in the primary wire " cut across
"

the secondary wire, a momentary electric

force will be created in it, which will move
the free electrons in the secondary wire in

the opposite direction to the movement of
those in the primary wire. This is called

an induced secondary current at " make."
It only lacis ibr a short time, namely, whilst

the circular expanding lines of magnetic force

are taking up their permanent positions in

space.

Suppose then that the current in the

primary wire is stopped or that the drifting

electrons in it are brought to rest. This
implies that the magnetic field round the wire
vanishes. It does not, however, vanish at

all distances at the same instant, but the

o

CD

ll
ii

A

MO'nON OF LINE OF

MAGNETIC FORCE^

RIGHTHAND.
Fig. 06. The Ftetning Right Hand Rule, connecting electric force, direction of flow of current and

direction of motion lines of magnetic force.

Let the direction of the thumb represent

the direction in which the aforesaid line of
magnetic force is moving transversely to its

own direction. Then the direction in which
the middle finger points will be the direction

in which a negative elearon, in a conductor,
across which this line of magnetic force moves,
will be urged by the electric force created

by the motion of the line of magnetic force.

circular embracing lines of magnetic force

are, so to speak, sucked back into the wire.

In so doing it will be evident that some of

them again " cut across " the secondary circuit,

but in an opposite direction to that in their

outward course.

It will be clear then from "the above explana-

tions that the result of this contraction is to

create a momentary electric force which drives
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the free electrons in the secondary wire in
the same direction as that of the drift motion
of the electrons in the primary wire. This is

called the induced current at " break " of
primary current.

It will be seen then that if the primary
circuit is traversed by an alternating electric

current, that is if the free electrons in the
primary wire surge backwards and forwards
like the ebb and flow of the tide in the mouth
of a tidal river, the result will be to produce
a similar alternating current in the secondary
wire or surging motion of its free electrons

which keeps in step with the primary current,
but is always in an opposite direction as regards
flow.

It is not necessary that the two wires
should be straight ; they may be both coiled

in spiral fashion round a rod or tube of wood
or insulating material, only then each wire
must be covered with silk, cotton or enamel,
to insulate the turns from each other (see

Fig- 57)-

Pi?lMA(?Y COiL

Fig. 57. An induction Coil consisting of two
insulated n-ires wound round a bundle of fine iron

wires as a core.

An arrangement of this kind is called an
Induction Coil or Transformer.

When the alternating current is a low
frequency current, viz., about 50 to 2chd or so

reversals of current per second, we can
increase the effect by inserting in the tube
on which the wires are coiled a bundle of
fine iron wires called an iron core. In the

case of high frequency current no iron core

of the above kind is of advantage.

The induction of electric currents by
moving magnets proceeds from similar causes.

A permanent magnet, whether bar or horse-

shoe, carries about with it a field of magnetic
force, the direction of the lines of which may
be rendered evident in the well known manner
by sprinkling iron filings upon a sheet of

paper laid over the magnet (see Fig. 58).

If then the magnet is moved in any manner
so that its lines of force " cut across " a con-

duaing wire, the free electrons in the laner
are urged in one direction along the wire for

the same reasons as explained in the case of
the expanding magnetic field of a primary
wire.

This fact is the starting point for the con-
struction of all forms of dynamo electric

machines in which a current is generated by
moving a coil of wire in a magnetic field of
force.

Fig. 58. Lines of Magnetic Force round a Bar
Magnet delineated by sprinhiing iron filings on

a sheet of paper laid over the magnet.

The ordinary spark induction coil, so much
used in Roentgen or X-ray work, consists of

a bundle of fine iron wires which is wound
over with a number of coils of cotton-covered

copper wire through which passes the current

from a battery which is rapidly interrupted or

started and stopped by means of an appliance

called a " break." Over this primary coil is

wound in sections an immense length of very

fine silk-covered copper wire called the

secondary coil. When the primary coil is

traversed by the primary current the Lines of

magnetic force due to it are linked with the

secondary circuit or pass through it. When
the primary current is suddenly stopped these

lines contract or shrink up again into the

primary circuit. In so doing they " cut

through " the secondary circuit and create

in it a very high electromotive force, urging

the free electrons in the secondary circuit

violently in one direction. So much so that

they burst forth at one end of the secondary
circuit and create a spark discharge.
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The electric force or force moving the free

electrons in the conducting wire is proportional

to the product of the magnetic force (H) of

the moving lines of magnetic force and to the

velocity v of these lines resolved perpendicu-

larly to the wire.

If the wire has a length / centimetres

then the electromotive force produced by

these lines cutting or crossing the wire is

proportional to the triple product Hvl.

It does not matter whether the copper wire

moves transversely to the field at rest, or

whether the lines of magnetic force themselves

move, as in the case of an electric wave, so

as to cut across a stationary conducting wire.

In both cases we have an induced electro-

motive force created.

We can now return to the consideration of

the Hertz oscillator and its corresponding

receiving circuit.

It has been explained that when the free

electrons in the oscillator rods dance back-

wards and forwards with great rapiditj', the

result is to propagate outwards along the

electrolines proceeding from the free electrons

in them, " kinks " or vibrations which may
be conceived to travel along the electrolines

just as a " kink " or wave travels along a

stretched cord fixed at one end when a sudden
jerk is given at the other end.

The " kinks " produced simultaneously on
a number of electrolines which are in the same
direction run together into a travelling loop

of electric force which moves with the speed

of light in the direction of the electroUnes

and is accompanied by lines of magnetic force

the directions of which are perpendicular to

the elearolines and to the direction of motion

of the latter (see Fig. 52).

Suppose next we set up at any distant place

another oscillator exactly like the transmitting

oscillator comprising two plates at the outer

extremities of two rods placed in line and with

a gap in the middle which can be bridged over

by some form of conductor. Let this receiving

circuit, as it is called, have its rods placed

parallel to the rods of the transmitting oscillator.

Being of the same form as the transmitter, this

receiving circuit has the same natural time

period of oscillation. In other words, it is

" in time " with the transmitter.

Hence, as the lines of magnetic force in

the electric wave passing over it cut across

the rods they will create in them an alternating

electromotive force. If the receiving circuit

is not in tune with the transmitter, the latter

would produce very little effect in creating a

current in the former. If, however, it is in

tune, the repeated action of the incident

waves will soon create an alternating current

in the receiver.

The action is closely analogous to the effect

of jumping upon a springy plank supported
at the two ends like a bridge. The plank
has mass and elastic resistance to bending.
If a boy stands in the middle of the plank
his weight causes it to bend slightly. The
plank has, however, a natural time of oscillation.

If the boy jumps up and down, but not in

time with the natural period of oscillation of
the plank, he will not produce much effect

in increasing the deflection. If, however, he
times his jumps so as to agree with the natural

time period of flexural vibration of the plank,

he will soon find that the bending of the plank
at each jump becomes so large that it will

probably be in danger of breaking. It is for

this reason that a regiment of soldiers are

generally ordered to " break step " on crossing

a suspension bridge, because if it should so

happen that the time period of their marching
feet should agree with the natural period of
flexural oscillation of the bridge, the safety

of the structure might be endangered.

For the same reason we can set in strong

oscillation a pendulum consisting of a massive
bob suspended by a string by means of little

puffs of air or feeble blows with a feather,

provided we administer these impulses at

intervals of time exactly equal to the natural

time period of oscillation of the pendulum.
This fact in its widest form covers the principle

of the resonance of two vibrating bodies,

and is of very great importance in connection
with wireless telegraphy and telephony.

We have seen that when two circuits are

adjacent to each other an alternating current

in one circuit will induce an alternating

current in the other circuit. Suppose these

two circuits each consist of a condenser of
a certain capacity C in series with a wire having
a certain inductance L. The natural time
period of the circuit is then, as we have shown,
proportional to the square root of the product
of the capacity of the condenser and the in-

ductance of the wire or to \ C.L.
This last is called the oscillation constant

of the circuit.

If then the two circuits have equal oscillation

constants, even though in one the capacity

is large and the inductance small, whereas
in the other the reverse is the case, these cir-
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cuits will be in tune with each other, and if

placed in proximity free oscillations created

in one circuit will induce strong oscillations

of equal frequency in the other circuit. It

should be noted, however, that when a pendu-
lum or other system capable of vibration

receives a single blow or impulse it will,

if then left to itself, vibrate in its own natural

time period. So in the case of an electric

oscillatory circuit, a single strong electromotive

impulse due to an electric wave falling upon
a properly-tuned receiving circuit will set it

in prolonged oscillation provided that this

receiving circuit is not too good a radiator.

(To be continued:)
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Thus in the case of Hertz's original experi-

ments, he used the transmitting rod oscillator

above described, and a nearly closed receiving

circuit made of a circle of wire with a smalt
spark gap in it.

This rod oscillator is a very good radiator,

and sends out all its accumulated electric

energy in one or two vibrations at most.

On the other hand the closed receiving

circuit is a very poor radiator, yet when
struck by the electric waves from the trans-

mitter it is set in prolonged oscillation, and
there may even be 500 oscillations of current

in it before they completely die away.

High Frequency Telephony over Power Transmission
Lines.

Experiments recently conducted in Japan
have resulted in the replacement of the

existing telephone lines used for intercom-

munication between the power and sub-

stations of the Ujigawa Electric Company

the lines, two horizontal antermae, about

400 metres long, are disposed some two or

three metres beneath the wires of the trans-

mission line, one for transmission and one
for reception.

Cabinet T. /, /,/,../,,</ .^, I ,

by a system of high frequency telephony,

using the power transmission Unes themselves

as conductors and successsful continuous

operation is maintained over a distance of

some 34 kilometres.

The power transmission Unes have a pressure

of 55,000 volts, 3 phase, and at points where

it is desired to connea a telephone set to

. in.il'illed at a sub-station.

Apparatus as depicted in the illustration

is used on wavelengths of 1,700 and 1,000

metres to allow two conversations to be carried

on from different points at the same time.

Excellent results have attended the operation

of these installations, the disturbing factor noise

as experienced with the original line instal-

lations being entirely eliminated. E. A. G.
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The Radio Society of Great Britain.

PROCEEDINGS OF ORDINARY GENERAL MEETING. NOV. 22nd, 1922.

(Concluded frc»n page, 350.)

The President.
It has been propo.sed and seeoncled that this

Society be now termed the Radio Society of Great
Britain, that .Associates be added to the mem-
bership, and that the amendments to the rules

wliich have been cirtulated .slionld bo a<lopted
for the present—they may require alteration

later on—but until we do make the alterations,

that these rules be adopted by the Society.

That concludes the special meeting. We will

now come to the ordinary bvLsiness of the meeting.
There is a letter from the Postmaster-General,

which reads as follows :

—

General Post Office,

London, E.C. i.

Sith Xorembcr. 1922.

Sir,—Tlie Postmaster-General's attention has
been drawn to the large and increasing number
of transinissions, chiefly of music, from private
experimental stations which are apparently
not for piu'poses of bona-fide experiments, but
for purposes of advertisement and entertainment.
Such transmissions are contrary to the imder-
standing on which the permits are granted, and
not infrequently cause interference with genuine
experimental work.
As the result of representations from the

Wireless Society of London on behalf of Wireless
Experimenters generally, the conditions of the
grant of transmitting permits were relaxed.

The great majority of the holders of experi-

mental transmitting permits are members of

the Wireless Society of London or of an affiliated

Society, and the Postmaster-General would
bo glad if your Society would consider what
st«ps they can take to make clear to tlie holders
of such permits the necessity in the general
interest of strict adherence to the conditions
of their permits.

Failure to observe such conditions may not
only involve the witlidrawal of the particular

permits, but will inevitably lead to a demand
for the imposition of more stringent conditions
generally.

(Signed) F. J. BROWN.
( For the Secretary. )

The Secretarj',

Wireless Society of London.

We had anticipated that letter, and a meeting
of transmitting licence holders had been held and
certain resolutions passed which have been amplified

by a sub-committee appointed at that meeting.
The proposals of the sub-committee will be pre-

sented to the transmitting members at another
meeting to be called shortly.

Another point I should like to make known
is that the arrangements for the Transatlantic
Tests are well in hand, and the London Electricity

Supply Company have kindly allowed the Society

the use of a 200 ft. chimney for an aerial. Operators
who are wilUng to assist in the transmissions, and
who do not mind sitting up between the long hours
of midnight and 6 a.m., should give their names
to the Hon. Secretary, or to Mr. Coursey. I

hope tliose who are able will lend their assistance.

I will ask Mr. Cour.sey to say a few words on the
matter.
Mr. Coursey.
The sub-committee of the Society which has been

handling the arrangements in this country for the
forthcoming Transatlantic Amateur Communica-
tion Tests which are being organised by the American
Radio Relay League, has met on several occasions.

These tests are di\-ided up into two sections—in the
first the American and C'anadian amateurs will

transmit, and during the second European amateurs
in France and Great Britain will try and signal

back to the LTnited States.

With regard to the latter part of the testa, as
has already been announced, the sub-committee
has had in hand some preliminary arrangements
for the erection and operation of a special station

in the neighbourhood of London, on behalf of

the Wireless Society of London, but these pre-

liminary arrangements have not been able to be
completed as various unforeseen circumstances
have arisen.

As these preliminary arrangements were not
completely carried through, other arrangements
are now well in hand for the operation of another
special station.

(The arrangements for the tests as they exist

to-day were then briefly outlined on the lines

already published in these columns. See
pages 276-277, November 25l.h issue).

There is only one other thing whicli I wish to
mention in connection with these tests at the present
moment, and that is to ask anyone who ia not
proposing to listen in to the tests to keep their

receivers and transmitters quiet, in order that those
who are listening in may have the best possible

chance to hear the signals from the American
stations, and also to make the request that those
who are listening in do not radiate any energy
from their aerials, but to employ a separate hetero-

dyne for the C.W. signals, because not only in the
first tests, but in last year's ones as well, many
listeners here were badly jammed from that source.

I would like to emphasise this point as much as
possible, so that everyone possessing radio sets may
try and keep them as quiet as possible diu-ing th»
test periods.

The President.
I think all members on botli sides of the Atlantic

who are taking part in these tests will be very
thankful and grateful to Mr. Coursey and the Com-
mittee for the great amoiuit of work they have
put in in completing this organi.sation, and I
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sincerely hope that thoae who are listeners, and
those who are not taking part in the tests will

answer his appeal and not interfere with the others.

Mr. O. J. Carpenter is here to speak on behalf
of St. Dunstan's, and to explain in what way
our members may be able to assist those who were
blinded in the war and now desire to interest
themselves in wireless.

Mr. O. J. Carpenter.

I have been asked bj- Captain Ian Eraser, the
blind Chairman of St. Dunstan's, who is at present
visiting Germany, to make some remarks on his
behalf regarding a scheme which has, 1 believe,

the approval of our Committee.
Some time ago our President, Admiral Sir Henry

Jackson, visited St. Dimstan's and had a long
conversation with Captain Eraser, wlio is, by the
way, one of the ablest amateur radio workers
I have met. It was mentioned that a number
of the St. Dunstan's men settled in various parts
of the country were extremely interested in radio,

and it was the suggestion of our President that this

interest might be stimulated if these men were
brought into touch with wireless societies in their

particular districts. The Patron of our Societj',

H.R.H. The Prince of ^Vales, exhibited great
interest in this proposal, and desired that it might
be put into effect at the earliest moment.

Until the War, and the advent of St. Dimstan's,we
looked upon a blinded individual as a poor, helpless

being stricken by perhaps the hardest blow of

Fate. You will note tliat I said " until the advent
of St. Dunstan's," for the late Sir Arthm' Pearson
and his lieutenants changed this picture, and a
visitor to St. Dunstan's, hearing the happy laughter
of the men, noting tlie quiet contentment on their

faces, and seeing the fruits of their industry, can
agree with the spirit that would see " Nothing
is here for tears " written across the portals. But
I will not linger upon the work of this wonderful
Institution—we all know what the splendid men
and women controlling its destiny have clone for

om: sightless soldiers and sailors.

Radio was introduced to St. Dimstan's by Captain
Eraser some two and a half years ago. He
visualised the time when broadcasting would come,
and the gradually extending use of radiotc!dphony
convinced him that one day it might link the blinded
man with the happenings of the world. He li.is had
to wait until to-day for the realisation of his diL^oni.

A blinded man's hobbies are, of com'se, limil I.

but radio reception is one to which he can de\ oto

himself on something like equality with liis fellow

men. But he has to overcome certain in 'ial

difficulties ; for instance, it is not possible for him
to lay out and install his own aerial and earth
system, and it is difficult for him to visualise the
manipulation and fimctioning of apparatus he
has never .seen. It is not easy for him to acquire
that preliminary grounding in the subject which
is, to us, rendered fairly simple by means of dia-

grams and illustrated text.

It is here that members of the Wireless Society
of London and its affiliated societies can render
help by writing to the Headquarters of St. Dmistan's
Work, Inner Circle, Regents Park, N.W., and offer-

ing to act as mentors to any blinded would-be
radio enthusiasts in their districts.

One or two societies have alreadv done this.

and have, indeed, made the men honorary members
of their circle.

Please remember that this is not a plea for
monetary assistance, it is not a plea for charity ;

it is, in my c pinion, a splendid opportunity to
give of our l.uowledge to the Tommies and Jacks
who gave their ej^es for us.

The President.
I know the members of this Society are in full

sympathy with this object, and I hope that the
spirit will spread to our affiliated Societies in the
provinces and round London, and that they will
do their best to help. I have seen the men at
St. Dmistan's, and have been struck with the
happy spirit that pervades the men and all associated
with them. I am siue that they have our sympathy,
and will get practical knowledge and assistance
from those who are connected with our Society.

I have the pleasure to annomice that Sir Henry
Nonnan, the Jlember for Blackbmn, will take
over the Presidency of this institution next Januarj',
and I think the Society and all of us are to be very
much congratulated that he is willing to do so.

The next meeting, in December, is the Annual
Meeting for the election of the officers and the Com-
mittee, consequently there are no vacancies. The
same names will come forward next year, with the
exception of myself, as before mentioned ; but if

any of the members of the Society wish to put
anybody on the Committee, they are invited to
send in names fourteen days before the next meeting.

I am sorry we have taken so much time away from
our lectiuers in this business meeting, but I will

now ask Mr. Blake to read his paper on the
" Mechanical Jlodel Illustrating the Action of the
Three-Electrode \"alve,"* and also Mr. Maurice
Child to give his paper on " A Five-Valve vSelective

Amplifier, "t
These papers were then read, and in the absence

of discussion, the President, after proposing a
vote of thanks to the lecturers, annoimced that
all the new members had been elected and societies
accepted for affiliation, { and that the next meeting
would be a meeting of the Radio Society of Great
Britain, taking place before Christmas on Wednes-
day, December 20th.

Mr. E. H. Shaughnessy.
Mr. Chairman, before we go I should like to draw

attention to the fact that we started the evening
by changing the name of this Society to the Radio
Society of Great Britain, and nearly every speaker
since has been talking about wireless. There is

one o.her thing, by the way, and that is that the
official organ of the Society is The Wireless World.
Could we persuade them to change their title ?

They have got half way there as The Wireless
World and Radio Review—if they must have
Wireless. Why not style the journal "' The Radio
Review and Wireless World."
The meeting adjourned at 7.i5 p.m.

A New Company.
Wireless Service, Ltd., is a new company which

has opened offices and showrooms at 2, Lower
John .Street, Piccadilly Circus, W.l. The products
of leading manufacturers may be obtained from this

establishment.

'* See pp. 311.314, Dec. 2nd, 1922.
~~

t See pp. 343-345. Dec. 9th, 1922.

t For list seep. 309, Dec. 2nd. 1922.
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Wireless Club Reports
NOTS.—Under this heading Ike Editor imll be pleased to give publication to reports of the meetings of Wirelete
Clubs and Societies. Such reports should be submitted unthout covering letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be
pleased to consider for publication papers read before Societies. An Asterisk denotes
affiliation with the Radio Society of Great Britain.
Corrtspondence uilh Clubs shou'd be a hlressd lo llie .'Secretaries direct in tvcry caxi unless otherwise stated.

Newcastle aad District Amateur Wireless
Association.*

Hun. Secretary. M>'. Colin Bain, 31. IJiaiiiger

Street, Xewca-stle-on-Tyne.
The following lectures ha\"e been given during

the month of November :

—
"' Theory of the Ther-

mionic Valve," by Mr. Bain ;
" Short Wave Recep-

tion," by Mr. W. G. Dixon ;
" The Chemistry

of the Secondary Cell," by Mr. Urquliart ;
"' Balanc-

ing out ' Tuning Devices," by Mr. Bain ;

"' The
Singing Arc," «ith demonstrations, by Dr. Thorn-
ton. The last lecture in tlie list was given in the
lecture theatre of the Armstrong College. Members
and friends of the local Societies were also present.

The subject of the lecture, " The Singing Arc,"
proved to be a very much more interesting affair

than many present had expected. After a short
explanation of the principles involved. Dr. Thornton
and his assistants demonstrated the astonishing
properties of the arc !is a producer of both simple
and complicated sounds. A microphone was fitted

in an adjoining room, and after the more elementarj'
demonstrations were over, the arc was made to

act as a loud speaker, reproducing loud speech
and music (supplied by voice and a gramophone)
all over the hall. The lecturer also used two
arcs in series to increase the volume of the somids.
The audience were very much impressed by the
weird effects shown, and a hearty vote of thanks
was passed to the lecturer for a very instructive

evening.

Tottenham Wireless Society.*

Hon. Secretary, Mr. R. A. Barker, 22, Broad-
water Road, Bruce Grove, N. 17.

At Bruce Grove Schools, Sperling Road, on
November 22nd, a very interesting lecture on
" Aerials " was given by Mr. Hall. A hearty vote
of thanks was given to the lecturer for such an
interesting evening.

A two-valve set was presented to the Society
by Mr. Kaine-Fish, for which he was accorded
a hearty vote of thanks. Business was discussed
and several new members enrolled.

The Society is now forty-five strong, and has an
interesting programme of lectures before it.

lUdey and District Wireless Society.*

On November 20th, Mr. D. E. Pettigrew, Hon.
Secretary of the Leeds and District Amateur
Wireless Society, gave a lecture on " Maritime
Radio Communication." He traced the develop-
ment of wireless as applied to ship practice from
the earliest experiments of Marconi. The utility

of wireless as a means of communication between
ships and from ship to shore was explained, and
also the method of handling messages.
A hearty vote of thanks proposed by the Ch.qir-

tnan. Dr. J. B. Whitfield, was unanimously
accorded the leotorer.

Radio Society of Highgate.*
Hon. Secretary, Mr. .T. F. Stanley, 49, Cholmeley

Park, Highgate, N.6.
-An interesting lecture was given on' November

loth, by Mr. F. L. Hogg, on " The Armstrong
Super-Regenerative Circuit." The theory of this
circuit was carefully explained, and several dia-
grams were drawn on the board.
On November 17th Mr. H. Andrews, B.Sc,

gave a description of his transmitting station
(2 TA). The set was exhibited.

On November 24th, Mr. Ci. W. Sutton, B.Sc.,
gave the first of his lectures on " High Frequency
Amplifiers." The advantages and clisadvantages
of resistance, reactance, tuned plate and trans-
former coupled amplifiers were discussed.

Mr. Sutton gave his second lecture on this
subject on December 1st, when he began by des-
cribing the Lokap coil winder, and giving hints
as to how to get the best results with the machine.
The Radio Dance organised by this Society

and held at the Gate House Hotel, Highgate, on
November 25th, was a phenomenal success, a
large number of people from all parts of London
being present. During the intervals between the
dances the loud speaker was switched on. and thus
the function was a combined dance and concert.
During the evening several dances were danced
to the orchestral selections from the London
broadcasting station, and these items proved
exceedingly popular. An indoor aerial and four
valves were used.

The Corinium Wireless Society.*
Hon. Secretary, Rev. B. R. Keir Moilhet, The

Old Vicarage, Cirencester.

The Society arranged a pubhc lecture by Mr.
Lawrence Johnson of Sheffield on November 11th.

There was a good attendance, and the lecture was
closely followed. The history of the development
of Wireless Telegraphy was traced from the Hertz
oscillator down to modem C.W. and Telephony.
The lecture was illustrated by excellent lantern
slides, and at 9 p.m. 2 LO kindly transmitted a
special progranxme of music, the singing of Mr.
Kenneth Ellis being particularly appreciated.
Several new members have since joined the Society.
After paying expenses, the balance of the proceeds
is being sent to St. Dunstan's.
Stoke-on-Trent Wireless and Experimental

Society.*
Hon. Secretary, Mr. F. T. Jones, 360, Cobridge

Road, Hanley. i

On November 23rd, Mr. Bew demonstrated with
his Burndept Set. Concerts were received from
the British Broadcasting Company at JIanchester
and Birmingham. A hearty vote of thanks was
accorded to Mr. Bew.
Amateur wireless reception in the district has

received a great impetus this last week or so,

owing to the British broadcasting stations having
commenced their nightly programmes.
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Blackpool and Fylde and Lytham Saint Annes
Wireless Societies.*

Hon. Secretary, Mr. C. Slieflfield Doeg, 6, Seventh
Avenue, South Shore, Blackpool.

Important developments in connection witii

the above Societies were foreshadowed at the
Second Amiual General Meeting, held at the Cat'
Waldorf, Church Street, Blackpool, on November
23rd. Colonel P. Warren, C.M.C!.. C.B.E., the
President, presided.

The membership in November, 1921, was S4,

at present it is 112. During the year various
apparatus ha-s been purchased and a branch ha

.

been opened for Lytham Saint Annes members.
The Treasurer's report showed balance brought

forward from the previous year £10 4s. lid. Sub-
scriptions, entrance fees, donations, and income
from the sale of badges amoiu^ted to £47 Is. tjd.

At the end of the year there was a credit balance
of £2 Os. 5d., but there were outstanding accounts
against this, which would leave an adverse balance
of £1 7s. 5d. But iluring the year component
parts of instruments had been pui'chased at a cost

of £13 Is. 4d., and the complete instruments were
worth £20.

Mr. H. D. CoUinge, the Chairman of committees,
said they were considering a move to better quarters.

They had secured a fine spacious room in the base-

ment of the Hippodrome buildings adjoining the
Billiard Hall, The Blackpool Entertainments
( I'J20), Ltd., having met them in a very fair manner.

Colonel P. Warren, C.M.G., C.B.E., Postmaster
of Blackpool, was re-elected President unanimously.

Other otiicers elected were : Vice - Presidents,
Dr. W. H. Buckley ; Messrs. W. R. Challinor,

C. F. Critchley, C.C, J.P., J. F. Fish, L. H. Franceys,
A. T. Liver, A. Shorrock and Dr. A. E. Iken, LL.D.,
B.Sc. (Director of Education to the Blackpool
Corporation). Mr. C. Sheffield Doeg, Hon. General
Secretary ; Mr. L. R. Blackburn, Hon. Treasurer ;

Mr. A. R. Harrison, Hon. Organising Secretary
(General Manager of the Hippodrome) ; ilr. H.
Cross, Hon. Assistant Secretary ; Mr. F. C. Holling-
worth, Hon. Auditor ; Mr. D. Worthington, Hon.
Librarian ; Mr. J. V. Potter, Hon. Engineer ; Mr.
J. F. Fish, Hon. Transmitter. Executive Committee
in addition to above : Mr. and Mrs. H. D. CoUinge,
Messrs. W. A. Frost, and Miss M. Joule.

Jlr. W. R. Burne of Sale was made a perpetual
Hon. Vice-Piesident.

In order to preserve the memory of the late Mr.
H. H. Knowles, he was elected an Hon. Member
deceased.

Fulham and Putney Radio Society.*
Hon. Secretary, Mr. J. Wright Dewhurst, 52,

North End Road, West Kensington, London, W. 14.

At headquarters on November 24th, the Secre-
tary gave a report of his visit to the General Meeting
of the Radio Society of Great Britain.

Ex-Gunner Bates, a blinded soldier and a member
of St. Dunstan's, an honorary member under the
scheme to assist St. Dunstan's men, attended the
meeting and was made very welcome. Sevei'al of

the members have already itiade offers of a.ssistancc.

A proposal by the Whale Wireless Co. offering

a prize for the best constructed piece of wireless

apparatus made by an amateur was read aud
it was proposed to accept their very generous oif'er.

ilr. B. G. Calver gave a very long and interesting
lecture on " Accumulators and Secondary Cells."

Wallasey Wireless and Experimental Society.*
Hon. Secretary. 106, .Albion Street. New Brighton.
A highlv successful meeting was held on October

25th.

The Cha'rnuin lectui'ed on " Unit Systems,
ti'.eir Theory and Construction." Mr. Mason dealt
very fully with an excellent set of his own con-
struction, in which he placed the main condenser
on the tuning panel,, the set being so arranged
that the number of units are reduced to a minimum
without interfering with the elasticity of combina-
tion which is the main feature of unit construction.
The lecture was undoubtedly of the greatest

possible service both to the advanced workers
and the enthusiastic begimiers.

A hearty vote of thanks to Mr. Mason was re-

corded.

A general committee meeting was called to

disciLss some important business brought forward
by a member.

It was decided to proceed with the construction
of an amplifying unit without delay. Some mem-
bers very kindly offered component parts of tlie

unit as gifts to the Society.

Manchester Wireless Society.*

Hon. Secretary, Mr. Y. W. P. Evans, 2, Parkside
Road, "Princess Road, Manchester.
November 2(ith. After having dismantled the

transmitting set used the previous week for the
transatlantic test, and substituted A.C. for D.C.
supply the work of installing the transformers
and rectifying valves was commenced on Saturday
afternoon at 2 p.m., and the first tests were made
at 11. .50 p.m., everything working well. At 1 a.m.
the circuit wa.s still being adjusted and tuned, but
insufficient radiation was reached to justify a call

to 1 AW and 2 FP, the two American stations
with whom the Society were working. At 2 a.m.
a maximum radiation of about 9 amperes was
registered, and a fifteen minutes call was given
and repeated at 3 a.m. Several .\merican amateur
stations were heard working, and a few references
were made to the transmissions which started the
idea that they had been heard. A special survey
was rmdertaken with the idea of getting the utmost
output at the 4 a.m. transmission, and a few
preliminary trials showed a little improvement
and the call was commenced, but at two minutes
past the hour the fuses were blown and after ex-
anination it was found that the transformer supply-
ing one of the rectifying valves was shorting across
the primary winding, which wa.s all the more
e.xasperating owing to the fact that one of the
members had spent all Friday night winding this

instrument. No spares being at hand, a desperate
effort was made to overcome the difficulty by putting
5,000 volts A.C. direct on to the plates of the power
valves. This method only gave a radiation of
about three amps, but a call was made, and a list

of stations received repeated. After listening in

for another hour it was decided to abandon the
tests until the following week. 36 stations were
recorded, and these added to the 23 of the previous
week and 22 on the 23rd, gave us a total of 81

stations for the week. Further tests are being
nindc on December 17th. 24th and 31st, the.se

having the approval of the P.M.G. Four or five

American stations were recorded on a loud
speaker.
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Leeds and District Amateur Wireless Society.*

Hon. Secretary, -Mr. U. K. I'ettigrow, :57. Mox-
boroiigli Avenue, Chapeltown Road, Lepils.

.\u instructional meeting «a.s lield at tlio Ciianiinar

Sdiool, Leeds, on Xoveinljor 17tli, tlie lirst, part

of a paper entitled " Inductance and Capacity
"

being given by .Mr. W. (i. Mar.^liall. 'I'he elements

of self-inductance and the inipiii'tant effects of tlio

E.M.F. of self-induction in A.C. sets of liigh and
low frequency, were thoroughly examined. .Mr.

Marshall was heartily thanked.
A general meeting was held at the firammar

School on November 24th, the President (^Ir.

A. M. Bage) taking the chair at S p.m. Mr. t.'. V.

Phillips lectured on and demonstrated " Burndept "

apparatus. The subject of amateur transatlantic

tests was also touched upon.
A discussion took place and a vote of thanks

accorded to Mr. C. F. Phillips.

Members have noted exceptionally bad failing

of 2 LO in the vicinity during the last few days.

Local amateurs are informed by this Society

that shortly an organised " sorting out " of radi-

ating receivers will commence in view of the

occurrence of repeated exhibitions of chronic radia-

tion from autodyne receivers.

East London Radio Society.*
Hon. Secretary, Mr. L. K. Lubbock, King

George's Hall, East India Dock Road. Poplar.

Some 3U members attended on November 14th.

The Vice-Chairman, Mr. A. .1. Alexander, was in

the chair.

Attention was given to 2 MT. The opinion
of the Society is that each transmission by this

station is an improvement upon the last.

The Management Committee hsis received many
requests from the newer members for a few more
elementary lectiu'es than have been recently given.

In response to this request Mr. W. C. Wells lectured

upon "The Construction of a Single Valve Panel."
His lectiu"e proved very instructive to those yet
in the elementary stage, and very interesting to

those already past that stage. The evening closed

with votes of thanks to the lectvirer and chairman
at 10 p.m.
Although membership increases week by week,

yet more will be welcome. The Society meets at

the Lecture Hall, Woodstock Road, every Tuesday
and Friday.

Wakefield and District Wireless Society.*
Hon. Secretary, Mr. E. Swale, 1 1 , Thornes Road,

Thornes, Wakefield.
On November 10th, Mr. Wiggleswortli, Hon.

Secretary of the Barnsley Wireless Society, gave
an interesting paper entitled " A Universal
Three Valve Set." The switching for various
numbers of valves was explained and an attempt
was made at demonstration ; this, however, was not
very successful owing to the inefficiency of the
rough aerial. Permanent quarters are being estab-

lished at the Technical School at once, where an
efficient aerial will be erected and gear installed.

On November 17th, the President (Mr. H. H. T.

Burbury) and his son brought apparatus and des-
cribed what was to the members an entirely new
circuit. On No\"ember 24th, two members, Mr. A.
Cobbett and Mr. F. Wakefield, brought their sets

and described them very lucidly.

The meetings of the Society will in future be held
on Thursday evenings instead of Fridays.

Wireless and Experimental Association.*
Hon. Secretary, Mr. Geo. Sutton, 1 S, Melford

Road, S.K.22.

On Noxemher 22nd there was a crowded and
enthusiastic meeting. .

The Secretary gave details of his work at Sir

Frederick Hall's committee rooms on the previous

Wednesday evening, and the Committee of members
who had attended to the details of the Association's

display and assistance at St. Savioiu-'s Church at

Heme Hill on the lOth, 17th and 18th, detailed

their experiences.

Messrs. Hersey and Voigt discoursed on the

subject of heterotlyne and reaction circuits. Mr.

Knight, the C'hairman, discovered several very
simple mechanical analogies, which ho described

with the aid of the blackboarii, and Mr. Hunter
exhibited and explained a very comprehensive
wavemeter which he had constructed.

Plymouth Wireless and Scientific Society.
Hon. .Secretary, Mr. G. H. Lock, 9, Ryder Road,

Stoke, Devonport.
In the absence of Mr. Arberry through illness,

Mr. Penney continued his lecture on " Valve
Receiving Circuits." Dealing first with the differ-

ence in the reception of damped and continuous
waves, the lecturer explained the heterodyne
principle and beat reception. A very hearty
vote of thanks was accorded to Mr. Peimey.
On Wednesday, November 22nd, a demonstration

of telegraphy and telephony was given at a
Bazaar and Fete in aid of the funds of the Service

Men's Y.M.C.A. With a seven-valve set and Mag-
navox, belonging to Mr. F. S. Heal, the 5.10 con-

cert and weather report from Paris was made
audible to a large audience. In the main hall of

the building, through the kindness of Messrs.

Tregilgas, Gundry, Brand and Lock, quite a good
exhibition of modern wireless receiving apparatus
was given.

Birmingham Experimental Wireless Club.*
Hon. Secretary, Mr. A. L. Lancaster, c/o Lan-

caster Bros. & Co., Shadwell Street, Birmingham.
At a general meeting of the above Club on

November 24th, the following new officers were
elected :—Hon. Treasurer, Mr. Matthews, Westgate,
Frederick Road, Wylde Green, Birmingham ; Hon.
Secretary, Mr. A. L. Lancaster ; Hon. Librarian,

Mr. H. A. Jennings, Ladywood Road, Birmingham.
A vote of thanks for work done was imanimouBly

passed to the retiring officers, and it was announced
that the comprehensive programme is being
arranged for the Session.

Belvedere and District Radio and Scientific
Society.*

Hon. Secretary, Mr. S. G. Meadows, 1, Kentish
Road, Belvedere, Kent.
The fourteenth general meeting was held at

headquarters (Erith Technical Institute) on
November 24th. The Secretary read a doctuuent
from the G.P.O. authorities on the status of the
experimenter, as against that of the " broadcaster."

Mr. T. E. Morriss gave an impression of his visit

to the Wireless Society of London's Meeting, on
November 22nd, and read a paper on " Ampli-
fication, orthodox and.imorthorlox."

Questions were postponed till the next meeting.

The equipment engineer coiuiected up the re-

ceiving set and loud speaker, and 2 LO was
received clear and strong.
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Radio Society o( Birkenhead.
Hon. Secretary, Mr. R. Watson, 35, Fairview

Road Oxton, Birkenhead.
The Committee of the Radio Society of Birken-

head so far consists of t)ie following :—Vice-

President, Mr. W. Watts ; Chairman, Mr. R. T.

Goodyear, B.A. : Hon. Secretary. Mr. R. Watson ;

Hon. Treasurer, Mr. G. A. King ; Teolmical Ad-
visers, Mr. H. 1. Hughes and Mr. B. AiLstin. Several

other gentlemen have been asked to join the Com-
mittee, and the Secretary is awaiting their replies.

On the opening night, November 21st, there

were about forty-five present, and a nimiber of

ladies attended. Mr. Watts, Vice-President,

occupied the chaii', and also lectuied on " The
Progress of Wireless." He referred to his first

demonstration of wireless which he gave in the

nineties, and how it was a complete failure owing
to a wire in the induction coil being fused. How-
ever, the second demonstration which he gave at

Wrexham in the same year was a magnificent

success.

A demonstration of radio-telephony from the

Manchester broadcasting station was given by
Mr. Austin on his four-valve home-made set,

and excellent telephony was made audible by
means of a loud speaker lent by Mr. Hughes.
li Meetings will take place every first and third

Thursday.

South London Wireless and Scientific Club.

Hon. Secretary, Mr. W. G. Ansell, 69, Larcom
Street, S.E.I 7.

At the meeting on November 20th, the chief

item of interest was the welcoming back of the

Chairman, Capt. de VUliers, who had been in the

provinces seven weeks demonstrating his wireless

controlled airship. He gave a discourse on the
difficulties he had experienced in various towns
in the arranging of suitable aerials, and the marked
contrast in the results on aerials arranged under
varying local conditions and his methods of over-

coming same. He also outlined the various

amateur stations he had seen, and related points

of interest as given by the provincial amateurs
in relation to transmission generally and London
transmisaiona in particular ; between the various

transmitting stations and the results obtained
when " listening in " from other towns. A long
discussion followed on the various points.

The seven-valve set which is being made for

the Society is almost complete.

Blackburn and District Radio and Scientific
Society.

Hon. Secretary, Mr. E. A. Pollard, Spring Bank,
Limefield, Blackburn.

In the Old Bull Hotel on November 17th, a
Technical Oommittee was formed to whom all

technical problems will be submitted.
A programme of lectiu'es will be drawn up for

the winter months and arrangements are to be
made for members to visit places of general interest

to them, including the broadcasting station at

Manchester.
Members of the club will be divided into three

sections, namely (1) Full members; (2) Associate

members ; (3) Persons under 16 years of age.

This wiU comprise the junior section. The fees

for membership are £1, 10s. and 58. respectively.

Northampton and District Amateur Radio
Society.

Hon. Secretary, Mr. S. H. Barber, M.B.E.,
51, College Street, Northampton.
At the Exchange Cinema on November 2l8t, Mr.

John Reid occupied the chair, and briefly outlined
the history of the Society. He pointed out that
already two successful meetings had been held,

at which a provisional chairman and vice-chairman
had been appointed, who had formulated the
proposed rules and constitution of the Society.

He acknowledged the services rendered by Mr.
S. H. Barber as hon. secretary pro tern, and by
Mr. A. E. Turville for his kindJiess in allowing
the Committee to meet in his house. It was
suggested to arrange a programme for the im-
mediate winter months of a few lectures and
demonstrations, which should be elementary.
Capt. Tissington and Mr. Frank Turville had
volunteered to be Morse tutors. The formation
of the classes is in the hands of the Committee.

Mr. S. S. Barber read the recommended con-
stitution and rules of the society, which were
adopted. All persons over 18 years are admitted
as full members for 10s. 6d., and under 18 as
juniors at 5s. a year.

The election of officers resulted as follows : Hon.
president, the Maj'or of Northampton (Alderman
C. Earl) : chairman, Mr. J. Reid ; Vice-Chairman,
Mr. A. E. Turville ; Hon. Secretary, Mr. S. H.
Barber, M.B.E. ; Hon. Treasvu-er, Mr. H. P. Howe ;

Committee, Messrs. Pinder, F. TurviUe, K. Cobb,
Nightingale, Wood, Archer, Swarm, BiUson, Smith,
and Tomlinson.

It was decided for the present to meet weekly
on Mondays at the Exchange Cinema.

Ipswich and District Wireless Club.
Hon. Secretary, Mr. H. E. Barbrook, 46 Foun-

dation Street, Ipswich.
Dr. S. A. Nottcut, B.A., LL.D., took the chair

at the Annual Meeting on November 20th.

The Secretary's and Treasurer's report showed
a small balance in hand. Headquarters are now
settled at 55, Fonnereau Road.
The new constitution of the Society, is as follows :

President, Dr. S. A. Notcutt, B.A., LL.D. ; Vice-
Presidents, Messrs. R. S. Lewis and F. Mellor

;

Secretary, Mr. H. E. Barbrook ; Treasurer, Mr.
F. A. Page.

Battersea and District Radio Society.
Hon. Secretary, Mr. Francis J. Lisney, 66,

Newland Terrace, Queen's Road, S.W.8.
The first general meeting to discuss the formation

of a Radio Society, was held at the Temperance
BiUiard Hall, Wandsworth Road, S.W.8., on
November 24th. Being the first meeting, the num-
ber present was good, viz., 23. The following

officers were elected :—Mr. G. W. Henley, Chair-

man ; Mr. Francis .T. Lisney, Hon. Secretary

;

Mr. Vi. F. Pope, Trea.surer ; Messrs. Wm. Oakley,
G. P. Phillips, W. .J. Houston, H. R. Howhng,
Committee.

Several resolutions were passed, which the

Committee considered after the meeting, so as to

bring into motion at the next meeting.

Mr. H. R. Howling promised to bring some
apparat^is to the next meeting.

No settled meeting programme has been arranged,

until the Society has obtained permanent head-
quarters.
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Mount Pleasant Radio Society.
Hon. Secretary. Mr. Walter R. Fleramg, 156,

Upton Park Road, Forest Gat«, E.7.

The first meeting in the new headquarters was
held on October 20th. It was proposed and carried

that Rule 3 should be deleted. This rule stated
that the membership should consist of Civil servants
only. The Society now extends its invitation to

all who afe interested in Radio.
On November 3rd a meeting was held at head-

quarters, when ilr. W. D. Keiller (technical ad.

\aser to the Society) gave a lectiu-e on " Simple
Receiving Circuits," which was illustrated with
blackboard sketches, and proved very helpful.

A meeting was held on November 10th, and
an informal discussion took place and several

knotty problems of members were solved.

On November 17th the weekly meeting was
held, the Vice-President, Mr. A. Hinderlick, M.A.,
taking the chair. The President, Mr. W. E. F.

Corsham, gave his Presidential address. He
gave an interesting account of his experiences
in communicating with American amateur stations,

and said that he foimd that the best signals were
received during bad stormy weather. In closing

his address he said he would be transmitting

on 210 metres at 10.30 a.m. for test purposes,
and would be pleased to hear from members as

to how they had received 2 UV.
Following the President's address, Mr. W. D.

Keiller gave his continued lectiu'e on '" Simple
Receiving Circuits (Constructional Details)." This
proved extremely interesting and helpful to new
members. Both the President and Mr. W. D.
Keiller were accorded votes of thanks.
On November 24th Mr. W. A. J. Smith gave a

demonstration with a Mark III tuner which was
kindly lent by the Vice-President, Mr. U. Beaton.

Several new members and associates have been
enrolled.

Eastern Enfield Wireless and Experimental
Society.

Hon. Secretarj-, Mr. Arthur I. Dabbs, 315, High
Road, Ponders End, N.
Arrangements were discussed on November 23rd

for a series of lectures, and it was decided that the
•Secretary should commence lectui'es on the ele-

mentary theory and practice of wireless telegraphy
and telephony at the next meeting.
A member brought up a home-made crystal set

which was tested on the Society's aerial and was
proved to be a success.

The Broadcasting programmes have given a
spurt to the members' activities. Licence problems
were discussed.

Finchley and District Wireless Society.
Hon. Secretary, Mr. A. E. Field, 28, Holmwood

Gardens, Finchley, N.3.

On November 27th the above Society met,
when it was found that owing to pressiu-e of business

Messrs. Bumdept, Ltd., were unable to give their

promised lecture and demonstration. However,
Mr. H. Trussler kindly brought up a single valve

set which he demonstrated. He also exhibited

some very novel filament resistances which have
just been invented.

On December 1 1th the Society held its Carnival
Dance. Members are still urgently needed, those
interested in any way are asked to communicate
with the Hon. Secretary.

Working Men's College Wireless Club.
Hon. Secretary, .Mr. -A.. Fryatt, Working Men's

College, Crowndalo Road, N.W.
The above Club held its second anniuvl wireless

and X-ray e.xhibition on October 28th. Thanks
were expressed to Mr. Burnham (2 FQ), Blackheath,
for his kindness in transmitting a concert which
was received very well, except wlien the X-ray coil

was w-orking, which interrupted reception slightly.

Messrs. .\. G. Wright & Co., of Kentish 'Pown,
were thanked for lending broadcasting apparatus
and Messrs. S. G. Brown & Co. for the loan of a
loud speaker.

Watford and District Radio Society.
Hon. Secretary, Mr. F. A. Moore, 175, Leavesden

Road, Watford.
Meetings were held at headquarters, the National

Schools, Watford, on November 27th and Wed-
nesday, November 29th.

The principal item of interest at the former
meeting was a lectmre by Mr. Goodwin on " The
Winding of Telepliones and Transformers."
The lecturer dealt wnth the subject in a most

able and interesting manner, and a vote of thanks,
proposed by Mr. Foxen, was heartily accorded liim.

The second meeting was made attractive by a
lectiu'e by the Hon. Treasurer, Mr. E. L. Leader on
" The History of My Two-Valve Set." He
explained the various circuits he had used and the
results he had obtained on each. A hearty vote
of thanks to Mr. Leader concluded the meeting.

Chorleywood and District Wireless Society.
Hon. Secretary, Mr. A. G. S. Richards, Hillbrow,

Haddon Road, Chorleywood.
A very successful inaugural meeting of the Society

was held on November 27th. Mr. W. Blake waa
elected Chairman and Mr. A. G. S. Richards was
elected Secretary.

A committee has been formed consisting of the
Chairman and Secretary, together with Messrs.

Craske and Wat kins, for the purpose of drawing
up a progi'aiiune.

The Society meets every Monday evening at
the Secretary's residence, Hillbrow, Haddon Road,
ChorlejTVOod, and all interested are invited to

commimicate with him as above.

Scarborough and District Wireless Club.
Hon. Secretary, Mr. F. Buhner, 4, Carlton

Terrace, Scarborough.
The first annual meeting was held on December

1st at the Clubs rooms, 38b, FaLsgrave Road.
Dr. Rhodes took the chair. The meeting was

well attended. The Hon. Secretary presented hia

annual report which was well received. The
Hon. Treasurer reported a balance in the bank.
It was resolved to remove the headquarters to a
more central position.

A cordial vote of thanks was tendered to the

retiring Hon. Secretary and Hon. Treasurer, which
was suitably responded to.

A whist drive and dance was held on December
8th at Rowntree's Esplanade Caf6.

Radio Society of Tavistock.
Hon. Secretary (pro tern.), Mr. Albert E. Graves,

2, Parkwood Road, Tavistock.
The above Society is in process of formation.

Will any gentlemen who are interested, either

beginners or experts, communicate with the Hon.
Secretary.
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Notes

Nice Heard on One Valve.

Mr. K. S. Eheii, Hurst Lodge, Waverley Grove,

Hendoii, informs us tlmt lie received 8 AB on

November 30th, when that station was working

to 8AE and 2 AW. Hejused a single valve

and separate heterodjnie.

DUTCH PORTABLE SET.

The above photograph is conlributed by Mr. E.

A. Duitz and illustrates a Dutch portable field statiwi

in operation.

Reception and Transmission in Aeroplanes.

Captain W. G. R.'HLnchclifie maintained com-
munication with Croydon at a distance of 275 miles,

transmitting and recei\ing while piloting an aero-

plane.

Wireless in School.

Bermondsey Guardians have agreed to install

wireless apparatus at their Shirley Schools.

Wireless Controlled Aeroplane.

Promising results have been obtained from the
experiments < arried out at Etampes with aeroplanes

controlled by wireless. Flights were made without
a pilot, and also with a pilot, but using instead of

the ordinary steering gear and engine control, the
gyroscope stabiliser and the steering motors «hich
will eventually be worked from the ground. The
pilot was Captain Arbanere, and the experiments
were carried out under the direction of MM. de
Marcay, Bouche, and Percheron.

Canadian Broadcasting.

The executives of the Telephone Departments of

the Western Provinces, including ."Vlberta, have
recommended that the Provincial Governments
have control of Wireless Telephony. The recom-
mendation, says Canada, is tliat stations be licensed

by the Provincial Governments and that 50 per

cent, of the licence fees go to the Dominion
Government.

Swedish Broadcasting Company.

It is reported from Sweden that a broadcasting

company is being formed.

New Marconi Director.

The Rt. Hon. F. G. Kellaway has been
appointed a Director of Marconi's Wirgless Tele-

graph Company, Limited.

New Chinese Stations.

American engineers arriveil at Shanghai last

month with the object of constructing a high-power

radio station, with sub-stations at Khabin, Pekin
and Canton. The Chinese Government is issuing

bonds to cover half the cost, and will obtain

possession of the stations in twenty years.

Cunard Wireless Officers.

Operators in the service of the Cunard Steamship
Company are to be graded as officers, and will

be employed direct by the Company. Senior

operators will wear two gold bands with a green

band in between on each arm, and rank as second

officers, navigating branch. Junior operators will

wear one gold band with a green band on each arm.

Dr. D. Bernardo Pavloni, of ilonlecafsino, at

work in his laboratory. He is at present conducting

researches on atmospheric disturbances.

Song in Esperanto Broadcast.

On December 8th 2 LO broadcast a song in

Esperanto. The Hackney and District Radio
Society held a demonstration that evening and the

Chairman, Mr. H. A. Epton, an Esperantist,

lectured in that language.
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The Transatlantic Tests.
ARRANGEMENTS FOR TRANSMISSION FROM THIS COUNTRY.

By Philip R. Coursey, B.Sc, F.InstJ., A.M.I.E.E.

BY the time that this appears the first part

of the Transatlantic Tests should be in

progress. The second part, in which trans-

missions will be made from this rfountrj' and from
France to the American and Canadian amateurs,

commences on December 2Ist-22nd, at midnight,

and lasts until the 31st. As has already been
announced in these columns, there will be a half-

hoiu- " free-for-all " period each night between
tlie above-mentioned dates, the remainder of the

time being allocated to the French transmissions

and to indi\ndual transmission periods for those

amateurs in this country who have qualified for

them by previous long signalling ranges.

During the " free-for-all " periods any licensed

amateur in this country may transmit if he wishes
to do so. These transmissions should be made in

the following form :

" TEST TEST TEST DE (Call letters 3 times)
GREAT BRITAIN," -....—

which should be repeated as often as necessaiy to

fill the available time. Brief particulars of aerial

current, etc., may be added if desired during the
signalling period.

These " free-for-all " transmissions should pre-

ferably all be made on wavelengths between 180
and 200 metres, although 440 metres may also be
used if desired. There will be a greater chance of

being heard on the shorter wavelengths as the
Americans will be listening most on those waves,
but the American League have been advised that
some of the '" free-for-all " transmissions will be
made on 440 metres.
Everyone who has not been allocated a special

" individual " transmission period is asked to

confine his signalling entirely to the above-
mentioned " free-for-all " period of half-an-hour,
.so as to leave everything clear for the individual
transmissions which follow.

The times of these " free-for-all " periods are as
follows :

—

TIME-TABLE OF " FREE-FOR-ALL "

TRANSMISSIOX PERIODS.
Durat ion of each period = J hour.

December 22nd Midnight to 0030 G.M.T.
23rd 0300 to 0330 „
24th Midnight to 0030
25th 0300 to 0330
26th Midnight to 0030
27th 0300 to 0330
28th Midnight to 0030
29th 0300 to 0330
30th Michiight to 0030
31st 0300 to 0330 •

It should be remembered that in every cas&
midnight is taken as belonging to the day just then
commencing, and not to the previous day. Thus
these transmission tests commence at midnight of
December 2l3t-22nd, 1922.

The individual transmission periods will each b&
of 15 minutes' duration, and will continue for the
2J hours immediately following the above " free-
for-all " periods. Full particiUars of what is to
be transmitted diu'ing these special periods will
be sent by post to the stations concerned a few
days before the commencement of the transmissions.
AJl transmitting stations who have sent in adequate
records of signalling range have been allotted
" individual " periods, and will be advLsed by post
of this allocation.

Daily Repobts.

The American Radio Relay League has arranged
with the Radio Corporation of America and with
Marconi's Wireless Telegraph Co. for daily reports
of the reception of European stations in the United
States or Canada to be transmitted by New Bruns-
wick Radio Station (call letters WII) on a wave-
length of 13600 metres at 2000 G.M.T. (j.e., 8.0 p.m.).
each day. These reports will be sent at hand speed
and will be repeated by Carnarvon Station (call

letters MUU) on 14200 metres immediately on
receipt. Therefore, by listening-in to these reports
from New Brunswick or Carnarvon, everyone will
be able to follow the progress of the tests, and learn,

each day which of our stations have been heard.
These reports wUl include particulars of the
reception of any French stations as well, since the>
French will be transmitting for three hours on
each of the nights mentioned in the above pro-
gramme.

Christinas Greetings by Wireless.

The watchers for the Northern Exploration
Company who are stationed about 600 miles from
the North Pole are to receive specially transmitted
messages at Christmas.

" Radioletter " Service.

The Radio Corporation of American has an-
nounced a service to London and Germany at a
rate slightly higher than postage. The rat©
announced is six cents per word with no minimum
requirement. A message may be filed any day
in the week up to Saturday with the designation
" Radioletter " or its abbreviation " RL " and
it will be transmitted in time to reach London
or Germany the following Monday morning.
While registered code addresses are acceptable,
the te.xt of the message is restricted to plain language
only. The new service is called the "Radioletter"
Service.
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The Radio Society of Great Britain
PROGRAMME FOR TRANSATLANTIC RECEPTION TESTS.

Duration of the Reception Tests.
Midnight to o6oo G.M.T., December I2th

to 2 1 St, 1922, inclusive.

Free-for-all Periods.

Aiidnight to 0230 G.M.T. each night,

divided up into 15-minute periods which are

allocated to each of the U.S. Radio Inspection
districts in turn.

" Individual " Transmission Periods.

0230 to 0600 G.M.T. each night, divided
up into 15-minute periods which are allocated

in turn to 14 groups of stations. All the

stations in each group will transmit simul-
taneously during their appropriate 15-minute
period.

Code Words.

A special five-letter code word has been
allocated to each of the stations transmitting

during the " Individual Periods."

Number of Stations.

The Test Schedules of transmission which
have just been received from America show
that 324 U.S. Stations have qualified for the
" individual " transmission periods, and these
have been arranged into 14 groups—the nimi-
ber of stations included in each group which
will be transmitting simultaneously during
any one 15-minute period varying between
22 and 25 in different groups.

Nature of Transmissions.

Over 98 per cent, of the stations will be
sending on C.W., therefore Usten in for C.W.
all the time.

All transmissions will be in the form of a
call addressed to "TEST TEST TEST de
(call letters)," repeated as often as may be
necessary to fill the 15-minute periods. The
special code words will also be sent during
the " individual " transmission periods.

Wavelengths.

All stations, except thirteen special stations,

will operate on wavelengths between 190 and
250 metres. Of these thirteen special stations.

three will use 275 metres ; two will use

325 metres, and eight will use 375 metres.
The times of transmission of these special

wavelength stations are set out in the pro-
gramme overleaf:

—

Reports.

Everyone hearing signals which apparently
are of American amateur origin during these

test transmissions is requested to communicate
FULL DETAILS immediately to :—

Philip R. Coursey,

138, Muswell Hill Road,
London, N.io.

These reports should give exact times of
the receptions, with details of the call letters,

code words, etc., picked up, and should be
forwarded either by letter or preferably by
telegram, to the above address, or by telephone

(except on Saturday and Sunday) to Hammer-
smith 1084 or to the Wireless World Offices,

Gerrard 2807.

These reports are required quickly in order to

avoid delay in preparing the text of the daily

reports which are to be sent by Carnarvon
Radio Station (call letters MUU) each morning
at 0700 G.M.T. on a wavelength of 14,200

metres. These reports will be addressed to

" SCHNELL RADIOCORP NEW YoRK "

(Mr. F. H. SchneU being the Traffic Manager
of the American Radio Relay League), and will

be sent at hand speed. They will be repeated

by New Brunswick (WII) on 13,600 metres

immeditely afterwards . Reports ofreceptions

of the American signals in France will be sent

by Sainte Assise (UFT) on 14,300 metres,

at 0710 G.M.T. each morning and will be

repeated immediately afterwards by Marion
(call letters WSO) on 11,500 metres.

PHILIP R. COURSEY,
On behalf of the Transatlantic Tests Sub-

Committee of the Radio Society of Great

Britain.

December 4th, 1922.
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Calendar of Current Events
Friday, December 15th.

Bradford Wireless Society.
At 5, Randallwell Street, Bradford. Lecture by
Mr. S. Davies (Dewsbury).

Belvedekj; and District Radio and Scientific
Society.

Discussion on " The Difficulties Experienced by
the Radio Amateur," opened by Mr. S. G.

Meadows.
Leeds and District Amateur Wireless Society.
At 7 p.m. At the Grammar School. Lecture

by the Secretary, Mr. D. E. Pettigrew, on
" Resistance, Inductance and Capacity in A.C.

Circuits."

Durham City and District Wireless Club.
At 7..30 p.m. At the Y.M.C.A., Claypath.

Lecture on " W^ireless Telephony Transmitters

Using Valves," by Mr. Geo. Barnard.
North-East Coast Institution of Engineers

AND Shipbuilders.
At 7.30 p.m. In the Lecture Theatre of the

Literary and Philosophical Society, Neweastle-

on-Tyne. Lecture on " Wireless Broadcasting
and its Possibilities," by Mr. A. P. M. Fleming.
Matdstone and District R.adio Society.
At 8 p.m. At the PavUion Athletic Ground,
Maidstone. General Jleeting.

Woolwich Radio Society.
At 8 p.m. At Woolwich Polytechnic. Lecture

and Demonstration on " Wireless Mast Con-

struction," by Capt. C. T. Hughes, R.E.

Saturday, December 16th.
At 7.30 p.m. At Westfield House, !?miderland.

Lecture on a " Propagation of Electro-Magnetic
Waves," by Dr. .T. A. Wilcken.

Sunday, December 17th.
3-5 p.m. Daily Mail Concert from PCGG, The
Hague, on 1,050 metres.

Monday, December 18th.
9.20-10.20 p.m. Dutch Concert, PCGG. The
Hague, on 1.050 metres.

FlNCHLEY .\ND DISTRICT WIRELESS SOCIETY.

Dance.
HORNSEY AND DISTRICT WIRELESS SOCIETY.

Demonstration and Lecture by Mr. Hodges.
Ipswich and District Wireless Society.
At 8 p.m. At 55, Fonnereau Road. Open
Meeting.

Tuesday, December 19th.
Transmission of Telephony at 8 p.m., on 400
metres, by 2 MT Writtle.

Lowestoft and District Wireless Society.
Lecture to be given by Telephony, by Mr.

Chipperfield from 2 MD.
Plymouth Wireless and Scientific Society.

Question Night.

Wednesday, December 20th.

Radio Society of Great Britain.

At 6 p.m. At the Institution of Electrical

Engineers, Victoria Embankment. Annual Gene-
ral Meeting and Election of Officers. Paper
on " Civil Airship Wireless during 1922," by
Lieut. Duncan Sinclair (Air Ministry).

Edinburgh and District Radio Society.
At 8 p.m. At Headquarters. Lecture on
" Soldering," by Mr. W. Todd. (No meetings

on 27th and Jan. 3rd).

Manchester Wireless Society.
At 7.30 p.m. At Houldsworth HaU. Discussion.

Malvern Wireless Society.
Lecture on " Detection of Wireless Signals."

Redhtll and District Y.M.C.A. Wireless
Society.

At III, Station Road, Redhill. Lecture on
" Calculations."

Thursday, December 21st.
At 9.20-10.20 p.m. Dutch Concert from PCGG
The Hague, on 1,050 metres.

Derby Wireless Club.
At 7.30 p.m. At " The Court," Alvaston.

Lecture on " Land Line Telephones," by Mr.
F. V. Taylor.

Hackney and District Radio Society.

Lecture and Demonstration on " Spark Coils and
H.F. Currents (Tesla)," by Mr. A. Valins.

Radio Society of Birkenhead.
At 8 p.m. At 36, Hamilton Square (top floor).

General Meeting.
Cardiff and South Wales Wireless Society.

At 7.30 p.m. At the Engineers' Institute, Park
Street, Cardiff. Lecture on " Direction Finding

by Wireless," by Mr. K. Fawcett.

Friday, December 22nd.
Wireless Society of Hull and District.

At 7.30 p.m. At Signal Corps Headquartere,
Park Street. Questions and Answers.

Leeds and District Amateur Wireless Society.
Dinner.

Proposed Society for Bexley Heath.
Mr. L. W. Smith and Mr. J. P. Prangnell are

endeavouring to form a Wireless Society in their

district. Enquiries should be addressed to them
at " The Chestnuts," Erith Road, Bexley Heath.

The Queen Listens -in.
Her Majesty the Queen, while visiting Harrod's

Stores on a shopping tour, took the opportunity
to listen-in at a wireless demonstration which was
in progress at the time.^

An Exhibition.
The third annual exhibition of the Chester

Y.M.C.A. Society of Model and Experimental
Engineers will be held in the Old Palace. Chester, on
December 16th, from 2 to 10 p.m. Exhibits will

include wireless apparatus and demonstrations in

the reception of wireless telegraphy and telephony
will be given with the aid of the Society's seven-
valve set. Admission free.

5 HA Birkenhead.
The Hon. Secretary of the Radio Society of

Birkenhead, Mr. R. Watson, has been registered

as a transmitter. His call letters are .5 HA,
wavelength 150-200 (spark, C.W. and telephony).

He has a fixed wave of 440 metres for C.W. and
telephony only.
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Questions and Answers

NOTE.—This section nf the magazine is placed at the disposal of all reailers who tvish to receive advice
and information on matters pertaining to both the technical and non-technical sides of wireless work. Readers
should comply with the following rules :

—(1) Each question should be numbered and written on a separate sheet

on one side of the paper, and addressed ''Questions and Answers," Editor, The Wireless World and Radio
Review, 121 [3. Henrietta Street, London, W.C'.'i. Queries should be clear and concise. 12) Before sending i»

their questions readers arc advised to search recent numbers to see whether the same queries have not been dealt

with before. (3) Each communication sent in to be accompanied by the " Question.'^ and Answers " coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials

and town of the corrcspotident, or, if so desired, under a " nom de plume." (5) In view of the fact that a large

proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised
before making use of them, to satisfy themselves that they would not be infringing patents. (6) Where a reply

through the post is required, every question sent in must be accompanied by a postal order for the amount of
Is., or 3s. 6d. for a maximum offour questions. (7) Four questions is the maxitmim which 7nay be sent in al

one time.

"W.N.G." (Dovercourt) asks (1) Whether,

when a circuit zising the usual reaction arrangements
is oscillating, energy is being radiated. (2) How to

know when the set is radiating energy. (3) Whether,
when the reaction coil i.9 tightly coupled and a holding
is heard in the receivers when receiving a signal,

energy is being radiated. (4) Whether the wave-
length of tlie energy being radiated is the- same as the

wavelength of the signal being received.

( I ) Energy is certainly being radiated wlien the
set is oscillating and the reaction coil is coupled
to either the closed or open circuit inductances.

(2) If radiation is taking place, toucliing the
aerial terminal will cause a loud pop in tlie re-

ceivers. (3) When tlie set is oscillating and the
reaction coil is coupled with the aerial or closed

circuit inductances, you may be sure energy is

being radiated and all listeners in within a radius
of probably five miles are being disturbed and
annoyed. (4) The energy is radiated on a wave-
length close to that of the signal which is being
received, and other experimenters wlio are listenuig

to the same transmissions as yourself are being
seriously interfered with.

"F.H.B." (Liverpool) asks (1) For a diagram

of a three-valve set using switches. (2) and (3)

For particulars of L.F. transformer. (4) For
particulars of H.F. transformer.

(1) VV^e suggest you use the circuit on page
883, September 30th issue. (2) and (3) The L.F.
transformer should be constructed e.xactly as

described on page 659, August 19th issue. (4)
Make up a niunber of plug-in type H.F. trans-

formers. Suitable values are : bobbin 2\" to 3"

diameter, with .50, 100, 250, 400, 650, 1,000 and
2,500 turns for primary and secondary.

" MARCUS " (Dublin) ask^ for criticism of his

circuit, which is used for amplifying small sounds.

The proposed arrangement is correct, but we
think you will not get satisfactory results unless

you employ five valves. The telephones which are

shown connected in the plate circuit of the valve
should be of the high resistance type ; 4,000 (O.

would be suitable.

"R.A.L." (Middlesex) asks for a diagram of
a single circuit crystal receiver.

See Fig. 1. Coarse tuning is effected with the
coarse tuning switch, and fine adjustments are made
with the fine tuning switch. To receive long
wavelengths a coil should be inserted at the point
marked in the figure. The winding should be
of No. 24 D.C.C. on a former 3" diameter.

Fig. 1.

" L.G.K." (Essex) asks (1) For particulars of a
telephone transformer. (2) For particulars of a

transformer to couple a crystal detector with the input

circuit of a valve. (3) <S'(::e of former potentiometer.

{ 1 ) The bobbin i)roposed is much too small.

We suggest you make the core \" diameter and
3" long. The primary could consist of 3 ozs. of

No 44 S.S.C. wire wound on first, and the secondary

4 ozs. of No. 34 S.S.C. (2) The transformer may
consist of a core \" diameter and 3" long. The
primary winding may be IJ ozs. No. 44 S.S.C, and
the .secondary 4 ozs." of No. 44 S.S.C. (3) If the
potentiometer is to have a resistance of 250 o), and
No. 36 gauge German silver wire is to be used, the

winding length should be 6" and the former

V diameter.



3S4 THE WIRELESS WORLD AND RADIO REVIEW Dkcember l(i, 1922

"INDUCTANCE" (Stockwell).—(1) We
suggest yoii make up six basket coils for ttie A.T.L
Each coil may consist of 40 turns of No. 26 D.C.C.
wire with a mean diameter of 2h". The reaction

coil may consist of four such coils. These should

be connected in series and the tappings brought out
to a switch. Each coil should be spaced J" to

reduce self capacity. (2) The capacity of the

condenser is about 0-0006 mfds.

"AERIAL" (Huddersfield), asH- (I) For
advice as to his aerial. (2) What telephony he will

receive ttsing a single valve set. (3) Whether he

will require a buzzer to adjust the crystal if he vses a
H.F. valve and crystal conibinotion.

(1) The proposed arrangement, 30 degs. with the
telephone wires, is better. (2) You may expect
to hear the local amateur transmission and broad-
cast transmissions. (3) The buzzer will not be
useful. We suggest you coimect up according
to Fig. 2, page 183, November 4th issue. The
0-0005 mfd. variable condenser is quite suitable.

"D.C.B." (Sheffield) asks (\) Whether a

tapped coil may be used for the anode coil of a

H.F. valve. (2) Whether better results are obtained

when an anode resistance is vsed. (3) What H.T.
volts to use. (4) Whether a 2 mfd. fixed condenser
is too large to coniiect across the H.T.

(1) You may. of course, use a tapped coil in the
anode circuit of a H.F. connected valve, or you
could use several plug-in coils. The coil should be
tuned with a variable condenser of maximum value
0-0002 mfds. (2) For wavelengths above 2,000
metres we suggest you use the resistance or capacity
method of H.F. coupling. (3) A suitable anode
resistance would be one of 80,000 ohms and as this

is the approximate resistance of the valve the H.T.
volts should be about doubled. (4) A fixed con-
denser of about 2 mfds. is not too large, but you
should be quite sure it is able to withstand the
H.T. potential.

"H.T.L." (S.E.7) asks (1) For particulars

of the construction of an intervalve trarwformer.

(2) For particulars of the construction of a telephone
transformer.

( 1 ) The core should consist of a bundle of iron
wires 9

J" long, built up to a diameter of 7/16".
The cheeks are 2" diameter and 7/16" thick.
The cheeks have four small holes for the ends
of the coils. In one cheek drill holes J" and J"
from the centre, and in the other the holes are
9/16" and -J" for the centre. One edge of each
cheek is bevelled, and they are mounted 2" apart
on the coil. Two layers of empire cloth are wrapped
on the core and the primary winding of No. 46
S.S.C. is wound on until the diameter is 13/16".

Three layers of empire cloth are wound over
the winding, and the secondary winding of No. 46
S.S.C. is wound until the diameter is IJ". Five
layers of wire in all are required. The transformer
is completed by turning back and fastening the
ends of the core. (2) The telephone transformer
is made in a similar manner, but the secondary
wire is 4 ozs. of No. 34 S.S.C.

" G.I.E." (Pontypridd).—It would require
a great deal of space to describe each of the types
of coil to which you refer, and the whole subject
is very fully dealt with in " The Radio Experi-
menter's Handbook," by Coursey. A pancake
coil is constructed by winding wire in and out
of a single row of pegs fastened to a cjlindrical

former. A lattice winding is a winding wound
on a cylindrical former, and the wire crosses from
side to side several times during one turn, and only
one turn is woimd per layer. The honeycomb
coil is similar to the lattice coil, but the wire passes
from one side to the other in about half the cir-

cumference, and then passes back again to the
first face, arriving there a small distance to one
side of the starting point. The winding is cajried

on until one layer is completed, when the next wire
lies directly over the first tvun in the first layer.

The wires are spaced, because they cross over
the turns in the first layer. The duolateral coil

is a special form of honeycomb coil, in which alter-

nate layers lie exactly over one another. A uni-

wave coil is a coil in which the wire is given a back
and forward motion while being wound, and is a
machine-wound coil.

" H.L.P." (Salop).—When choosing a suitable
L.F. intervalve transformer, there are several

considerations which should be borne in mind.
Generally, a transformer is a power operated
device, and its function when coruiected in a valve
circuit is ( 1 ) the primary winding should be designed
so that the maximum amount of energj' is available
for transferring to the secondary winding, and (2)
the ratio of windings should be such that the highest
voltage is impressed across the input of the next
valve. Condition (1) demands that the impedance
of the transformer is approximately equal to the
plate-filament impedance of the valve to which
it is connected. This can only be secured when a
large number of turns are used for the primary
winding. Condition (2) is fulfilled when the
secondary consists of the largest niunber of turns,
consistent with the voltage produced across it.

The number of turns which can be effectively

used in this winding is limited by the self-capacity.

The turns ratio of the windings is not always a
sure guide, neither is it safe to pay too much
attention to the resistance of the windings. Re-
sistance is an evil, but luifortunately it is always
rather high, as the windings must be of very
fine wire. It can only serve as a guide when
comparing transformers of similar dimensions.
Other points to consider are the current carrying
capacity of the windings, and the insulation.

A good ratio of primary to secondary turns is 1-2.

The best transformers are generally the most
expensive, and you should purchase from a firm
of wireless engineers with a good reputation.
You should be able to decide on the type of H.F.
transformer yoiu-self. If you use plug-in H.F.
transformers, there is the trouble of having a
nimaber of transformers, and the difficulty of tuning
in ; on the other hand, tapped self-tuned trans-

formers are not so efficient, but are much
more convenient especially when several H.F.
stages are in use. A large number of circuits

have recently been given, and you should have
no difficulty in choosing one to suit your require-

ments. The accumulators you have purchased
are quite suitable.
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"W.H.D." (Yorks).—Wo suggest you see

the articles deiiling with the Armstrong super-

regenerative circuit wliich appeared iii our issues of

October 21st and 2Sth. When constructing a
receiver of this type, the spacing of the coinponeiits

requires much care and experimenting, and to

commence with, anyhow, it is better to follow the
instructions given.

"J.B." (Nottingham) asks (1) Whether the

core in his possession is sititable for use in a choke.

(2) Referring to Fig. 3, page 714, September 2nd
issue, are coils L, and L^ coupled. (3) Using this

oircuit, what results should he expect, using a frame
aerial. (4) Wluit valves are the best in a circuit

of this type.

(1) The core is quite suitable, and you should
wind 5,000 turns of No. 38 S.S.C. wire.' (2) These
•coils are coupled, but the position of tlie coils is

a %'ery important matter, and you should be careful

to see the position of the coils is such that best

results are secured. (3) Very good results are

•obtainable. Of course, you will not coiuiect the
«et to an open type aerial. (4) " R " type valves
give very good results.

Fig. 2.

"SPARKS R.E." (Yorkshire).—We sug-
gest you use the A.T.C. in series with the A.T.I.
«nd add a few more turns to the reaction coil.

As you remark, the aerial is very long for short-
wave reception, and we suggest you try the set on
a shorter aerial.

" F.P." (London).— (1) The correct values are,

A.T.C., 0^001 mfds., anode tuning condenser
0-0002 mfds., grid condenser, 00003 mfds., grid
leak 2mw., by-p£iss condenser, 0001 mfds. (2)
Duolateral coils are quite suitable. (3) The
telephones should be of the H.R. type, or alter-

natively you could use a telephone transformer and
L.R. telephones. (4) You would hear broadcast
stations, high-powered stations, and amateur
transmissions.

" R.D.C." (Middlesex).—The tellurium should
he arranged in a similar manner to the steel of a
carborundum detector, and the zincite would take
the plaee of the carborundum.

"SUTHERLAND" (Cape Town) a«fcs for
crilici.'fm of his set.

The proposed arraiigument is suitable, but the
grid condenser should be 0^0003 mfds., and the
L.R. telephones should not be connected directly
in the anode circuit of the liust valve. Either a
telephone transformer must be used, or H.R.
telephones must be employed. The reaction coil

should be connected with the anode, and then the
L.F. transformer. We think the intervalve trans-

former would be better if the primary winding
consisted of 8.000 ohms, and the secondary
1 1 ,000 ohms.

Fig. 3.

"W.B." (Somerset) luis a Siemens relay and
wishes to record signaU-.

The simplest method is to coimect the relay as
sho%vn in Fig. 3, it being understood that signals
have been rectified and amplified at L.F. The
double pole tlu-ow-over-switch is shown connected
for the pm-pose of testing the crystal. Another
method with which very good results are possible
is indicated in Fig. 2. The resistances AD and
BC are variable in steps of 1,000 ohms, and the
resistance CD in 100 ohms steps.

"GWENTELEPHONY " (Mon.).— (I) The
proposed addition is quite suitable, and you should
not experience any trouble in the construction
or use of the receiver. (2) The variometer is not
suitable for such a wide range of wavelengths,
and we suggest the best thing to do is to wind
the formers full of No. 22 D.C.C. wire and add a
cylindrical tapped coil in series.

"B.B.B.H." (Blackheath) asks whether he
can work a Siemens relay from a three-valve set.

The Siemens relay will operate with 0-1 milli-

ampere and therefore will work well when con-
nected to a three-valve set. The set should be
arranged, two H.F. and one detector, and the relay
should be joined in the output circuit of the detector
valve.

"REJECTED" (Rotherham).—We suggest
you abandon the arrangement, and ase a normal
system. .\ carefully adjusted normal circuit

will give results which will satisfy your requirements.

" H.R.H." (Worcester).— (1 ) Several diagrams
are given in recent issues, and you should have
no difficulty in making a choice, bearing in mind
the components in youi' possession. (2) The H.F.
transformers should be provided with tappings,

and the reaction coil may couple with the grid

winding. We suggest you use a nimiber of basket
coils, each coil having 40 turns with a mean dia-

meter of 2J".
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"N.H.A." (Epsom) asks (1) How to construct
various fixed condensers. (2) Whether lie may use
a certain set.

( 1 ) As the condensers are of large capacity, we
suggest you use the foils 10" X 5". The dielectric

should be special waxed paper, and as each piece of
paper is placed in position, wax should be poured
over the paper. If a hot iron is passed firmly over
it the excess of wax can be removed and the
dielectric will be firmly fixed to the foils. Each
piece of paper should be examined in front of a
strong light for flaws. For 2 mfds. use 221 foils

witli an overlap 8" X 5". For 1 mfd. use 111 foils.

The 0-5 mfd. condenser should have 57 foils. (2) If

you have an experimenter's licence we think there
will be no objection to the use of the receiving set

referred to. You wUl, of course, exercise great
care in order that noenergj- may be radiatedfrom
the aerial.

" R.J.G." (Leigbton Buzzard) asks (1)

// reaction is permitted by the P.M.O. (2) What
range of wavelengths mil the American short wave
tuner cover with a single valve or three valves. (3)
For a circuit using 1 H.F. rectifying and 1 L.F.
valve, with this tuner.

( 1 ) We do not think the P.O. would grant a
licence to use the tuner employing the circuit to which
you refer. (2) The wavelength range is stated
on page 281, June 3rd issue, to be 100 metres to

400 metres, and if you have constructed the set

exactly as described, you should tune over this

wavelength range. We do not recommend you
to add valves to this tuner, and suggest you use
a round circuit. A number of three-valve dragrams
have recently been given, one of which you should
select and coimect your tuner up accordingly.

(3) A circuit which meets your requirements is

given on page 883, September 30th issue. We

FACTION COIL COUPLED
WITH SECONDARY
OF H F TRAN5F0PMEP

\l

Fig. 4.

" D.D." (Ipswich) asks (1) For a diagram

of a four-valve circuit showing how sivitches are

connected. (2) For particulars of the transfornwrs.

(1) See Fig. 4. (2) See recent replies.

"HANTS " (Hants) asks (1) // his circuit

is efficient. (2) Whether connections are correct.

(3) Value of condenser across primary of H.F.
transformers. (4) // his aerial is good.

(1) The arrangement is quite good. Using one
filament resistance will not affect results a great

deal. (2) The diagram of the back of the panel

is correct. (3) The tuning condenser should have
a maximum value of 00002 mfds. when receiving

short wavelengths, but a little larger condenser may
be used without loss of efficiency when long waves
are being received. (4) You will of covirse get

results, but the results would be much improved
by increasing the height of the aerial at the
10" end. Why not fasten a pole to the wall and so

raise the aerial wires.

caimot give precise instructions for building H.F.
transformers which will tune from 150 to 3,000

metres. Suitable designs for short wavelengths
are given in the issues of September 2nd and Sep-

tember 16th. To increase the wavelength range
to 2,600 metres, we suggest you wind an 80-tum
basket coil on a 2J" former with No. 26 S.S.O.

wire ; you will probably require three in series

wound quite close together.
" G.F.P." (Birmingham) asks (1) The specific

iiviuctive capacity of tra>isformer oil. (2) Whether
this oil would be suitable dielectric for variable con-

densers. (3) Whet/ier placing coils near the con-

denser will affect the capacity of the condenser.

{ 1 ) The specific inductive capacity of transformer

oil is approximately 2-2. (2) This oil would be
quite suitable as the dielectric of a variable con-

denser, but you should take care no moisture is

present in the oil. (3) No hamxful effects will

result, and the interaction will be nil.
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"W^.K." (South Africa) has a upark tram-

mitter, and asks (1) Why tuning is so broad. (2)

Whether the set is reasonabl;/ efficient. (3) Whether

increasing the dimensions of his aerial will ensure

greater range.

( 1 ) The reason for the flatness of tuning is

the arrangement of the circuit. We suggest you
use a coupled circuit, and pro^-ide for the degree

of coupling to be variable. The coupling required

is small. (2) The above alteration will increase

the efficiency of the transmitter. (3) The proposed

alteration in the dimensions of the aerial will im-

prove the range, but you should also pay a good

deal of attention to providing a really good earth.

" MOULIN " (Kent) asks for a circuit showing
the connections of a crystal a)id valve.

Fig. shows the connections of a crystal with
valve connected as note magnifier, and Fig. 5

shows the valve connected as a H.F. amplifier

with the crystal as rectifier. The latter arrangement
will probably give you louder signals.

" W.J.B." (Treharris) asks (!) How to modify
his set in order that he ynay receive short wavelengths.

We suggest you leave the tuner of the set un-
altered, and cormect special coils for short wave-
length reception. The primary coil may be of

No. 22 D.C.C. woimd on a former 3" diameter
and 4" long, with about 8 tappings. The secondary
coil could consist of a coil of No. 26 D.C.C. on
former 2J" diameter and 4" long. The 000045
mfd. variable condenser should be used for tuning
the secondary coil, and the aerial tuning con-
denser may have a maximum value of 0001 rafds.

" W.A.M." (Aberdeenshire) asks for criticism

of his seJ.

(1) The diagram is correct except that the H.T.
supply for the 2nd and 3rd valves is fed through
the primary circuit of the telephone transformer.
The arrangement for the use of valves is quite
satisfactorj' since you wish to use a loud speaker, but
if you should find that the signals are weak, add
another H.F. connected valve. (2) The station

referred to transmitted with increased power about
the time mentioned in your letter. (3) The tuning
coils and condensers are satisfactory, but you will

probably notice an improvement in the signal

strength if the A.T.C. and A.T.I, were joined in

series when receiving short wavelengths. (4) The
choke may consist of 3,000 turns of No. 3S S.S.C.

wire, i
" diameter and 3" long.

"H.L." (Stamford Hill).—(1) The addition
of a timing condenser (29 plate is suitable) will

make tuning easier and will also permit of more
selective tuning. (2) The range will be approxi-
mately doubled.

"R.B.W." (Gillingham) asks (1) and (2>
Size and ntiml>cr of plates required for a condetiser

of 00005 mfd; majrimum capacity. (3) The
weight and si:e oj wire to use in the construction of
the inductance used in the Armstrong regenerative

circuit. (4) Which is tvound first—the primary
or secondary winding.

(I) and (2) If the moving plates are of No. 20
S.W.G. and 2j\" in diameter, and the spacing
washere are A" thick, 10 fixed and 11 moving
will be suitable. (3) Details of the construction
of a super-regenerative receiver are given in the
issues of October 2Ist and 28th. (4) The primary
winding should be wound on first ; then two or three
layers of paper, and finally the secondary winding.

"INTERESTED" (Eastbourne) asks (1)
For criticism of his receiver. (2) The advantage
in using a three-coil holder instead of a two-coil

holder. (3) How to increase the range of his tuning
coils. (4) Cause of howling.

(1) and (4) When receiving on short wavelengths
it is better to connect the A.T.C. and A.T.I, in

series. The reaction coil is coupled directly with
the A.T.I. A\'hen this method of reaction is used,
and the set oscillates, you may be sure energy

Fig. 6.

is being radiateil and interference is caused to your
neighboiu^ who are receiving. The cause of the
howling is due to the reaction, and you should
reduce the size of the reaction coil, or better still,

use reaction in anj' of the ways described in recent
issues, so that energy is not transferred to the
aerial circuit. (2) The advantage of using a three-
coil holder lies in the use of one coil as the A.T.I.,
the fixed coil as the C.C.I., and the third coil as the
reaction coil. Selective tuning and a voltage
step up from the aerial to the closed circuit is

possible. (3) We suggest you wind a number of
basket coils, each coil having GO turns, and join
them in series, the connections of the coils being
brought to a switch. The coils should be spaced
with I " distance pieces to reduce the self-capacity.
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"FLUFFY" (London, W.6.) aska whether
certain condensers in his possession are suitable

for use in the receiver described on page 281, June 3rd
issue.

The condenser values are not suitable, and we
suggest you use a condenser with the value given
in the article to which you refer. The aerial and
earth connections are made to the terminals
marked " aerial " and " earth." Additional tele-

phones are connected across the telephones in use,

that is, the additional telephones are connected
to the terminals to which the telephones whicli

you are now vising are joined.

" S.E.D." (Rotherham) asks for particulars

of a frame aerial suitable for general purposes.

We suggest you use a frame 5 ft. square with
20 turns, spaced J in. Tappings should be taken
off to a switch, and the frame aerial should be
tuned with a variable condenser.

"H.W.M." (Huddersfield).—The proposed
circuit submitted is not quite correct. The fila-

ment grid circuit of the first valve should include

the whole of the aerial tuning inductance, as shown
in Fig. 7. The coil A may consist of a winding
of No. 30 D.S.C. wire wound on a former 3" diameter
and 5" long. The winding should be tapped at

about 15 points.

"D.A." (Hampton) a.9ks for criticism of
circuit.

The proposed circuit is quite suitable except a
fixed condenser of 0001 mfds. should be connected
across the telephones. We suggest you couple the
reaction coU to the secondary of the H.F. trans-

former, as described in the issue of September
30th.

" N.D." (Cheshire) asks for criticism of circuit.

The proposed arrangement is quite correct, and
the switching arrangements will be quite suitable.

If » however, you prefer switching of the valve
filaments when the valve circuit is cut out, we
suggest you see the circuit given on page 883,
September 30th issue. The condensers have values
as follows:— (1) A.T.C., 0001 mfd. maximum.
(2) C.C.C, 0-0005 mfd. maximum. (3) Grid con-
denser, 00003 mfd. fixed. (4) By-pass condenser,
0-001 mfd. fixed. (5) By-pass condenser, 0-001 mfd.
fixed. The circuit would probably be permitted
if you have an experimental licence. L.T. should
be 6 volts and H.T. 60 volts.

"J.J.T." (Birmingham) asks (1) aiul (2)
The number of turns to icind for reaction coil and
secondary coil. (3) The specific inductive capacity

of celluloid.

( 1 ) and ( 2 ) The reaction coil should be 50 turns
wound on the 2" former, £ind the secondary coil

should be 70 turns. It is necessary to tmie the
aerial and dosed circuits, and it will therefore be
necessary to change the secondary coil when the
aerial coil is charged. (3) The specific inductance
capacity of celluloid is from 7 to 10.

"B.M." (Mansfield).— (1) and (2) Lists of

commercial transmitting stations and amateur
transmitters appear regularly in the journal, and
a copy may be obtained from the publishers. The
Wireless Press, Ltd., 12-13, Henrietta Street,

London. (3) You should receive the Hague Con-
certs very well.

"R.M.R." (Hants) asks questions about his

circuit.

The circuit resembles the Armstrong super-

regenerative circuit, but we suggest you work in

either of the Armstrong circuits which have been
published in this journal. The location, as well

as the values of the components, largely determines
the behavioiu' of the receiver, and unless you are

very well acquainted with the principles of a circuit

of this kind, we think you will be well advised to
follow the constructional articles of October 21st

and 28th exactly.

"W.D.J." (Liverpool).—We would refer you
to the constructional articles which appeared
in the issues of October 21st and 28th.

"E.W.B." (Dundee) asks (1) Whether the

.Armstrong super-regenerative set will receive broad-

casting from Olasgow and Aberdsen. (2) Are
various coils coupled. (3) What are the dimensions

of an iron choke to have 1 henry of inductance.

(4) Whether a loop aerial is satisfactory.

{ 1 ) The set referred to will receive broadcasting,

but it should be remembered no sets which cause
oscillations to be produced in the aerial circuit are

permitted to be used for broadcast reception. (2)

The coupling of the various coils is a verj' important
matter which requires close attention. It is better

to follow out precisely the instructions for building.

(3) The iron core choke could be an intervalve

transformer, or you could wind an iron wire core

i" diameter and 2" long with 5,000 turns of No.
38 S.S.C. (4) The Armstrong super-regenerative
receiver should always be used in conjunction with
a loop aerial, otherwise interference will be caused
to neighbouring receiving stations. The P.O. do
not authorise the use of an Armstrong circuit or

broadcast wavelength, even when coiuiected to a

sn:iall frame aerial.

SHARE MARKET REPORT
Prices as we go to press on December 8th, are ;—
Marconi Ordinary . . . . £2 2 6

Preference
Inter. Marino..

,, Canadian

Radio Corporation of America ;

—

Ordinary
Preference

16

13

5i
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POWER is derived from the Electric

Supply Co.'s mains, which in this case

is at a pressure of 200 volts D.C.
Arrangements are made so that the supply may
be changed over from the ordinary supply

network, to the London theatre supply main,

thus being assured of two separate and distinct

sources. The direct current is taken through

a switchboard and so

to a 10 H.P. direct

current motor which
is directly coupled

to a 6 kW. single

phase, 300 cycle

alternator. This
alternator supplies

power at 500 volts

A.C., thus provid

ing an ample margin
for any increase in

power which may
be authorised at a

later date, the pre-

sent power being

li kW. to the oscil-

lation valve. The
motor alternator sets are also in duplicate,

and are arranged so that a single throw-
over switch disconnects one set and connects

the other. Arranged on the wall above
these sets are two remote control auto-

matic starters which are operated from the

wireless room at the top of the building.

The alternating current from these sets is

taken by cable to the top of the building,

where it is supplied to the primary of a 6 kW.

7V/(' Ai ri'il lif tin LohcIdh Broadcnstinfj Station (2 LO

transformer, which again has a second trans-

former installed beside it with a change over

switch so that either transformer may be used.

The secondary windings of these transformers

gives a normal working potential of 22,500
volts, and they are connected to a high tension

link board so that either transformer may be
connected to the wireless transmitter.

We now come to

the actual wireless

transmitter, which
consists of four

separate panels as

shown in the photo-

graph. Each panel

is mounted in a

frame entirely en-

closed in plate glass

or metal, so that

all the apparatus

mounted within the

frame is thoroughly

protected from
dust. Special venti-

lation is provided

for the valves and
this protection also prevents the danger of

electrical shock to persons having access to

the wireless room.
The first of these panels is for accommodating

the rectifying apparatus, and its function is

to convert the alternating current into direct

current at a pressure of approximately 10,000

volts

.

The method by which this function is per-

formed is that now common to wireless practice
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and is attained by the use of two thermionic
rectifying valves. The filaments of these

valves are lighted from a highly insulated

transformer, the primary of which is connected
to the 500 volt alternating current supply
through a variable inductance, and also through
a compensating inductance. The function

of the former is to regulate the filament voltage,

whilst that of the latter is to compensate for

line drop when the power load is thrown on
to the line. This is accomplished by means
of an automatic switch which short circuits

the compensating inductance the moment
the load is switched on. The secondary
winding of each power transformer has a

central connection which is joined to the earth

of the wireless system. The two ends of the

secondary winding are joined to the anodes
of the two rectifying valves. The filaments

of these two valves become the positive high
tension direct current pole of the wireless

circuit.

As soon as the alternating voltage is applied

to the rectifier lighting transformer the fila-

ments are lighted and the alternating current

is applied to the rectifier anodes. The current

will pass through the rectifying valves in one
direction only, alternating first through one
and then through the other at the frequency

of the alternator, i.e., 300 times per second
through each valve, and in such a manner
that both sides of the alternating wave are rec-

tified, so that we have a unidirectional current

having a ripple on it of 600 per second. This
current is then applied to the smoothing
or filtering system, which consists of a large

condenser connected between the earth and
the positive direct current pole. This condenser

tends to smooth out the ripple which is

on the top of the direct current. The current

after passing through this condenser has to

flow through a large iron-cored inductance,

and so to a second smoothing condenser of

a similar capacity to the former. By the time

the current leaves the second condenser it is

to all intents and purposes a smooth direct

current, and is in fact, far smoother than the

current which would be obtained firom a

direct current generator, as such current has

always a certain amount of ripple caused by
commutation and also an irregularity caused

by slight brush-sparking. Directly connected

across the last condenser is a very high resis-

tance with a voltmeter in series with it. This
voltmeter serves two purposes—firstly it mea-
sures direct current voltage and secondly it

automatically discharges the condensers after

the current has been interrupted. This pre-

vents danger from shock which would occur
if this leak were not connected. The high

tension direct current passes through a milli-

ammeter and so to the second panel.

The second panel consists of an oscillatory

circuit which in this instance is called the drive

oscillator. The circuit is one which is common
to most wireless transmitters and consists of a

closed circuit composed of an inductance and
I ondenser, one end of ihe inductance and
one end of condenser being connected to earth,

whilst the high potential end of the condenser
is connected to the anode of the oscillating

valve, and the grid of the same valve is induc-

tively coupled to the same inductance. The
grid is also connected to earth through a high
resistance across which is a small condenser.

The anode of this valve is fed from the positive

high tension direct current, from the positive

busbar through a milliammeter, whilst the

valve fi'.ament is connected—one end to the

negative ear h busbar and the other through a

variable resistance to the positive low tension

busbar. These two busbars, i.e., positive and
negative low tension, are continuous through-

out the drive panel as well as the amplifier

panel, which we are about to consider, and
the modulator panel. They are connected

by means of a switchboard to a low tension

accumulator battery of 40 volts and 330
ampere hour capacity.

The next panel to be considered is the

amplifier panel, and this panel is in many
respects identical with the drive panel. In

it are mounted a closed oscillating circuit

consisting of an inductance and capacity, one

end of the condenser and one end of the in-

ductance being connected to the earth busbar

as in the drive panel. Connected to the

high potential end of the inductance is the

anode of the second valve which in its turn

is again fed from the high tension busbar,

whilst its grid is connected back to the drive

panel, and is there taken through an inductance

which is coupled to the oscillating circuit of

that panel. At the same time this grid is

connected to another inductance which is

coupled to the closed oscillating circuit of the

amplifier. We thus have a transmitting valve

the grid potential of which is controlled from
two sources, i.e., the drive or the amplifier.

The setting of these two reaction coils is of

considerable importance, and should be so

arranged that the grid is maintained in a state
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of varying potential by the oscillator, whilst

the other reaction coil which is coupled to the

amplifier is used merely to stabihse this action.

In the positive high tension lead to this

valve is inserted a large inductance which is

known as a speech choke, and it is by means

of this choke that the potential to the anode of

the oscillating valve is varied. Each \ariation

is carried through to the aerial and this super-

imposes on the carrier wave from the aerial a

We now come to the modulator panel whic'.i

consists of two valves—the first of which is

the control valve, whilst the second is the

sub-control valve. Both these valves are

lighted from the common low tension busbars

which, as already mentioned, are connected

to the low tension accumulator battery. The
anode of the first valve is connected through
the high resistance and through a protective

choke to the speech choke, which is also

The Type of Triiii'.-}iiilliii(i Ajijiiir'iiu.1 employed nt the London liniiidciisliiuj Sirdioit.

complex ripple corresponding to the speech
modulation. The aerial circuit is also con-

nected in this panel and consists of an aerial

terminal and variable inductance known as

the aerial variometer and a coupling coil

which is coupled inductively to the primary
oscillating circuit. The end of this coil is

conneaed through an aerial ammeter to the

negative earth busbar.

connected to the positive high tension busbar.

The grid of this valve is connected through

a resistance to the negative busbar and also

through a condenser to the anode of the

second valve. This valve also takes its high

tension current for the anode through a resis-

tance and the protector choke from the positive

high tension busbar, whilst its grid is con-

nected through a transformer to the negative
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busbar. The primary of this transformer is

connected to the microphone in the Concert

Room. When the microphone is spoken or

sung into, the variation in its resistance pro-

duced by the voice causes a variation of the

current flowing through the speech trans-

former, and causes a varying potential on the

grid of the sub-control valve which in its turn

causes a still larger variation on the grid of

the main contiol valve, whilst this varies

the anode potential of the amplifier valve,

thus causing a speech ripple on the top

of the carrier wave which is being radiated

from the aerial.

The aerial of 2 LO consists of two cage

or sausage type aerials, each of which have
four wires, stretched between two masts

which are nearly 50 feet above the roof, and
approximately 100 feet apart. The lead roof

of the building, the steel framework and the

lightning conductors are bonded together to

form a common earth for the system.

The Concert Room has received special

attention, and although not ideal from the

acoustic point of view, has been brought as

near perfection as is possible by means of

curtains suspended away from all the walls

and hanging from the ceiUng, whilst a thick

carpet covers the floor. The microphone is

arranged near the centre of the room in such
a manner thar it picks up the sound from the

various instriunents which are grouped aroimd
it at distances which have been found to be
correct, in order that no one instrument may
predominate over the others.

Other special facilities which are already in

use, or are contemplated, consist of a private

line direct to Reuters, so that the latest news
may be received whilst transmission is actually

in progress, and it is hoped that a line may be
connected direct with the Greenwich Observa-
tory so that time signals may be radiated.

The photograph of the transmitter shows
the four panels in the order mentioned. The
left-hand one is the rectifier, which turns the

alternating current into high tension direct

current. The second panel is the drive

oscillator, the third is the amplifier, whilst

the fourth is the modulator panel.

The Station has a normal working range

of sevent}'-five miles for reception on a two-

valve set, but has been favourably reported on
from as far away as Lerwick in the Shetland

Islands—a distance of 550 miles, where Mr.
Charles Coutts reports receiving its trans-

mission on a single valve.

A Multilayer Inductance Coil.
THE CONSTRUCTION OF .\ ROBU.ST COIL HAVING VERY

SELF CAPACITY.
LOW

By C. E. \X'heeler.

The serious experimenter occasionally re

quires a multilayer

coil of exceptional y
low self - capacity,

and the writer pro-

poses to give details

of one form which
was intended to be

covered by a patent,

but which however,

was dropped whilst

in the provisional

stage.

Briefly, it con-

sists of a coil

wound in such a

way that the in-

dividual turns and
layers of wire are

almost entirely

separated by an air

Low Cdpitcity Coil sciiUd m crlhiloi'l rontaiiier.

space. Further, that

when complete, it

is hermetically

sealed.

The method of

construction adopt-

ed needs no par-

ticular skill — the

principal requisite

being a little
patience. The ex-

ercise of the latter

quaUty results in

the production of

a multilayer in-

ductance coil having

electrical properties

probably as yet un-

equalled from a

radio point of view.
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The accompanying detailed illustration is

almost self-explanatory, and for those who
desire to make a few coils for themselves,

the following particulars are given. Celluloid

(the non-explosive variety) 40 and 20 mils thick

shou'd be obtained. The 40-mil material

should be " loaded," and white celluloid will

serve admirably. The 20-mil celluloid should

preferably be transparent. These two items

can be bought in sheets about the same size

as foolscap paper. One or two ozs. of acetone,

some 26 S.VJ'.G. copper wire, silk or enamelled,

and a 20-to-the-inch outside thread chaser

are also requited. All these materials are

inexpensive, and the cost per coil need not

therefore exceed a few pence.

The first operation should be to temporarily

fix a sheet of 40-mil celluloid upon a flat surface,

and with the aid of any convenient straight-

edge as a guide, the chaser is drawn down
the sheet parallel to one edge several times

until grooves made by the chaser teeth are

deep enough to accommodate the wire. The
straightedge should be removed after a few
distinct scores have been made. These will,

in themselves, be sufficient guide for completion.

The correct depth can easily be ascertained

1

Makitiff the firoorrs ut celluloid icith a chir-yrr.

by placing a small piece of wire into a groove

and putting a flat article upon the strip and
noting whether the wire beds down satisfac-

torily. \X'hen the grooving process has been
completed, the strip can be broken off the

sheet and is then ready to be cut up into small

pieces about J in. long. This is easily ac-

complished in the following manner. The
grooved strip is laid on a flat surface, and at

intervals of i in. a sharp carpenter's chisel,

somewhat wider than the strip, is firmly

pressed upon the grooved side of the celluloid.

It is not desirable to force the chisel right

through—the only thing necessary is to make
cut marks upon it at intervals all the way along.

Then with a small pair of flat-noseci pliers

the strip can be broken up at the cut marks

into the small pieces previously referred to

The object of these small grooved pieces is

for the purpose of separating the turns and
layers of wire uniformly as will be seen in

the illustration.

The next requisite is a short length of tube

of ebonite or, preferably, celluloid. In the

latter case two pieces will be required 40 mils

thick, and the same width as the grooved

strips. One of these should be a little longer

than the other, and in order to form a short

length of tube the following method is advised.

A piece of metal tube, 5 or 6 ins. long and
2 ins. in diameter is procured, and the shorter

of the two pieces of celluloid is made to

encircle the metal tube and held in position

by tightly binding with ordinary cDtton

tape. The whole is then plunged into a

basin of hot water for about a minute, and then

withdrawn. NX'hen cold the tape is unwound
and the second piece of celluloid tied upon the

first and plunged again into the hot water.

These operations complete the forming of

the tube rings. The next step is to place the

smaller ring within the other with their

joints 180 degrees apart. A turn of tape will

be required to hold them closely together,

and then a few drops of acetone is applied

to the edges of the rings. This liquid will

cause them to adhere and form one substantial

ring or short length of tube. This ring can

now be mounted in a chuck or other suitable

winding device, and scratch marks made upon
its periphery 36 degrees apart ; the circum-

ference of the tube will be divided into 10

equal parts.* Now 10 small grooved strips are

neatly secured with a drop of acetone at each

division and the winding of the first layer

commenced. On completion of this layer,

another set of 10 grooved strips is placed upon
the first set and each secured as before. The
wire at the end of the first layer is then carried

across the coil, and the second layer proceeded

with. In this connection it may be as well

to mention that the operator should consistently

wind all coils in one direction.

From this description a coil can be wound
for any desired inductance. The final opera-

tions consist of enclosing the coil. Two cir-

cular discs of 20-mil celluloid, a little larger

than the outside diameter of the coil are

prepared, also a strip of the same material

the width of the grooved strips and half an

inch longer than the outer circumference.

' This operation can easily be effected with

dividers if necessary.
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Two small holes are made in the latter to

allow for the ends of the winding to be ex-

ternally available for connections. This strip

is held securely around the coil by one or

two turns of tape, and where the ends of the

celluloid overlap a spot or two of acetone is

applied. In a few minutes the tape can be
removed. The coil is then laid on one of
the circular discs and a few drops of acetone

introduced at the inner and outer circum-
ferences. After a few minutes have elapsed

the celluloid covering the hollow part of the

coil can be cut away with a small sharp knife.

The coil is then turned over and the remaining
disc fixed in a similar manner.
Owing to the great rapidity with which

acetone evaporates when exposed to air,

it will be found particularly advantageous
to dissolve a little celluloid in some of this

liquid and thus slow up evaporation. This
solution however, should only be used for

fixing grooved pieces one upon another. In all

cases the acetone and acetone solution should
be applied with a small camel-hair brush.

Most 20-to-the-inch outside chasers will

give nine grooves, and in cases where more
than this number are required it is quite a

simple matter to shift the chaser to one side

in order to obtain any desired number of
grooves.

CHISEL

VwiDE PORTIONS
SNAPPED OFF^ WITH PLIERS

CHISEL CUTS
' 'iilliiii/ riff Die splicing pieces.

It should be noted that celluloid can be
easily and accurately cut into strips. First

mark off the widths, and using a metal straight-

edge score a line with the point of a sharp
pocket knife. It will then be possible, by
bending, to break away the strip. In fact this

operation very much resembles glass cutting.

Concerning the Experimental Licence.

AT the present time there is a good
deal of uncertainty regarding ihe ex-

perimental licence and the conditions

under which it is granted.

The purpose of the following article is to

endeavour to explain the situation. Our own
interpretation of the position will be given and
in doing so perhaps some helpful suggestions

may be put forward for the guidance of thi se

who wish to avail themselves of the privileges

which an experimental licence carries with it.

Prior to the introduction of broadcasting

and the broadcast licence, the position was,

of course, quite simple. Anyone who wished
to conduct experiments in wireless applied

for an experimental licence through the General
Post Office, and obtained it with very little

difficulty. At that time the authorities were
not so seriously concerned with the question

of radiation from oscillating receivers, since

for the most part the radiation Vvhich took

place interfered only with other amateur
stations, and naturally this was no particu'ar

concern of the authorities who were only
called upon to intervene when interference

with commercial or Government stations was
reported.

With the introduction of Broadcasting,

however, a very different situation arose. The
Post Office immediately became responsible

for seeing that the Broadcasting Service v/as

not spoilt for those who paid for apparatus

and licences to avail themselves of it. That
the service would have been spoilt there is

lit'le doubt if the restriction that broadcast

receivers should be incapable of oscillation

had not been imposed. Judging from, ex-

perience, especially in the London area,

it is doubtful if even this restriction has entirely

averted the danger.

In view of these circumstances it is not

surprising that, when the issue of broadcast

licences commenced, it became quite a difficult

matter to obtain an experimental hcence.

Here we see the Post Office in a rather difficult

position, for on the one hand it has pledged

itself to take care of the interests both of the

broadcast licensee and of the firms who jointly,

as the British Broadcasting Company, were to

undertake the broadcasting service ; whilst

on the other hand those who applied for ex-

perimental licences were clamouring for the

same facilities to be granted to them as had
been given to others who had applied for

experimental licences at an earlier date.

From our own observations it appears that

the course lately adopted by the authorities

has been something in the nature of a com-
promise. At the time of writing, experimental

licences are certainly being granted on a more
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generous scale, but with the essential stipula-

tion that the experimental set, when used

on broadcasting wavelengths, must be so

arranged as to be incapable of oscillation.

This is a matter of fundamental importance,

but we believe that if this one condition is

faitbJuUy fulfilled by the licence holder,

then the Authorities will put no obstacle in

the way of the man who wishes to experiment

or construct his own set.

The majority- of those who at the present

time are applying for experimental licences,

are not in quite the same position as those

who made application for such licences prior

to broadcasting. It would be absurd for anyone
to suppose that broadcasting itself has not

provided a very considerable additional at-

traction for those who take up wireless as a

hobby. Probably for every ten applications

for an experimental licence before broadcasting

came into existence, there are now at least

fifty. One cannot help feeling that a great

number of these applicants, with perhaps

a little knowledge of wireless, do not, at any
rate at the moment, desire to conduct actual

experimental work, but on the other hand
they do wish to have facihties given them for

constructing their own apparatus, and to have

the satisfaction of knowing that the results

they obtain are mainly the result of their own
individual suU in making apparatus or

assembhng parts.

For the man who takes an interest in hobbies,

far more enjoyment can be obtained from a

set of home construction than from a receiver

of fool-proof pattern purchased complete.

Having assured ourselves, therefore, that

the Authorities are not likely to withhold an

experimental licence from those who actually

wish to make their own sets, it is perhaps as

well to consider what is likely to be accepted

as a definition of a " home-made " set.

First of all, it should be quite apparent

that the assembling of units which simply

require the terminals connecting together, does

not constitute making a set ; on the other hand
we think it v.ould be absurd to stipulate

that in a home-made set every part should be

of home construction. There are such units

of apparatus as valves, telephones, filament

resistances, intervalve transformers, valve

holders, and so forth, many of which would be

beyond the scope of even the most advanced
amateur to construct, whilst other parts

scarcely justify the time which it would take

to make them when they can be purchased

for a reasonable sum from dealers in wireless

apparatus. It should be safe to assume, there-

fore, that the inclusion of parts of this nature

in " home-made " apparatus would not be
an obstacle to obtaining an experimental licence.

In view of these remarks the particulars

asked for under para, 4 of the Post Office

Experimental License form seem to call for

some moiifi.ation. This paragraph reads :

—

Particulars of the nature and object i of the

experiments which it is desired to conduct with

the apparatus.

In the case of many applicants for licenses

this part of the form cannot be honestly

filled up, yet an attempt to do so would
probably always be made in the fear that

otherwise the application would be rejected.

In fact, the position with regard to the issue of

experimental licences has been so altered as

a result of the introduction of broadcasting

that it seems to us there is every occasion for

the Post Office Authorities to consider seriously

the question of issuing an additional type of

hcence which would be a stepping-stone

between a broadcast licence and the experi-

mental licence which carries such full privileges

as the holders of such licences now enjoy.

By this it is meant to suggest that the additional

hcence might entitle the holder to construct

for himself a specific set, the details of which,

together with a circuit diagram, could be called

for by the Post Office to accompany the form
of application for the licence. After having

held such a licence for a reasonable period of

time, the next step might be to apply for a full

experimental licence which could be granted

by the Post Office with a feeling of greater

security than is possible at the present time,

when in some cases no guarantee at all can

be obtained of the applicant's acquaintance

with wireless.

In conclusion, the suggestion is made that

when under the present regulations, applica-

tion is made for an experimental licence,

unless the applicant can give very definite

particulars as to quaUfications, he should

accompany his apphcation with full details

of the set which he proposes to make, or

give reference to say, a constructional

article in The Wireless World and Radio

Review which he desires to follow. Such
information we feel sure would be a very

valuable guide to the Post Office authorities

in making their decision, and would probably

be an important factor in speeding up the issue

of the hcence. H. S. P.
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—

Detection of Electric Waves.
It will be clear, then, that to detect electric

waves passing through space we have to place

at that point an oscillatory circuit which is

generally of the open circuit or rod type,

which must have the capacity of its two parts

with respect to each other and the inductance

of its rod or wire so adjusted that the natural

period of oscillation of the oscillator agrees

with that of the wave to be detected. Next,

that oscillator must be placed with its rods

parallel to the direction of the electric force

in the wave. If it is a nearly closed or loop

receiving circuit, its plane must be coincident

with that in which the electric force component
of the wave lies.

The incident electric waves then produce
in this receiving circuit a feeble oscillatory

current of the same type as that in the trans-

mitting circuit.

To complete the detection we have further-

more to associate the receiving circuit with

some device called a detector, which is in

effect a very sensitive kind of ammeter or

voltmeter for detecting high frequency electric

currents, and enables us to detect the presence

in the receiving circuit of a very feeble electric

ofcillation.

There are only two types of such detector

at present much used, viz., the crystal detector

and the thermionic valve detector, but we
shall mention first the coherer, as this form of

detector enables us to show with great ease

many of the properties of electric waves

which are illustrative of wave phenomena
in general.

It had been known for a long period of

time that metallic filings formed a conductor

of a peculiar kind, and that a glass tube loosely

filled with such metallic filings had a con-

ductivity which varied in a very irregular

manner.
Professor E. Branly, of Paris, drew attention

in 1890 to the fact that an electric spark

taking place near such a tube of loose metallic

filings caused a sudden increase in its electric

conductivity. The same thing appears to have

been noticed previously in 1887 or 1888, by
Professor D. E. Hughes, the inventor of the

microphone.
Sir Oliver Lodge observed in 1893 the im-

proved conductivity a loose or microphonic

metallic contact produced when an electric

oscillation passed through the contact and

named the device a coherer.

Without entering into historical develop-

ments we may say that the coherer in the

form given to it by Marconi, consists of a very

minute quantity of metal filings, preferably

nickel, with a small percentage of silver,

which is contained between two silver plugs

included in a glass tube.

The tube is exhausted of its air. The plugs

are connected to two platinum wires sealed

through the glass.

For certain laboratory and experimental

purposes the author has used with advantage

another form made as follows : A small

ebonite box, like a little pill-box, has two

nickel or silver wires passed through holes in

the sides so that the wires are not quite in

line (see Fig. 59). The wires where they pass

through the box must be parallel to each other

and about two millimetres or not more than

I i2th of an inch apart. They must otherwise

rest on the flat bottom of the box. A very

small quantity of fine clean nickel fihngs is

then laid between them and this quantity has
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to be adjusted until the greatest sensitiveness

is obtained. The length of wire which pro-

jects beyond the box on each side is about

three inches. A little stopper of ebonite is

provided to close the top of the box. The
two wires and the filings connecting them are

joined in series with a single dry voltaic cell,

and with the wire circuit of a device called a

relay.

Fig. 59. A type of coherer used by the Author in
Hertzian wave experiments.

RR Metal wires.

B Ebonite box.

F Xickel filings between the u,-ires in the box.

A relay consists of a pair of soft or pure

iron bars round which are coiled many con-

volutions of fine silk-covered copper wire,

through which the electric current from the

battery cell can be sent. The iron then

becomes a magnet and the arrangement is

called an electromagnet. When the iron

bars are thus magnetised, which can be done

sufficiently with a ver}- feeble electric current,

the poles of the electromagnets are caused to

anract a pivotted piece of soft iron (see

Fig. 6o), called an armature, and pull it over

against a metal stud which effects a contact

and completes another electric circuit, which

contains a more powerful battery of many
cells and some instrument such as an incandes-

cent lamp, an electric bell, or a printing tele-

graph instrument, which can give a visible,

audible or legible signal. The relay is there-

fore a device by which the starting or stopping

of a very feeble electric current can cause

another very much stronger electric current

to be also started or stopped.

Let us suppose then that we have two

metal rods each a few inches long, placed in

line with polished metal balls on their inner

ends, with a small spark gap between them,

so as to form a Hertzian oscillator.

It is desirable that this oscillator should be

contained in a metal box with one end open

(see Figs. 6i and 62).

By means of an induction coil or electrical

machine, electric sparks are created between

the balls. This results, as already explained,

in the production of electric oscillations in the

rods and in radiation of electric waves from

them.

The wavelength of the waves radiated is

approximately twice the overall length of the

Fig. CO. A telegraph relay vnlh outer case removed. A telegraph relay.
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two rods. Hence to obtain short Hertzian

waves, that is, not more than a few centimetres

in wavelength, the spark balls and the rods

must not exceed in length half the desired

wavelength.

It is necessary to connect these rods to the

spark producing appliance, which is generally

a small induction coil, through tightly w^ound

up spirals of indiarubber-covered wire, called

choking coils. The object of this is to hinder

the electric oscillations generated in them

from passing back into the induction coil.

Another precaution is to have the spark balls

highly polished, as this helps to produce that

suddenness of the electric discharge which is

a necessary condition for creating electric

waves.

The receiving arrangements, comprising the

metalhc filings, coherer, and the extended

wires, are placed in another metal box, open

at one end, the two boxes being arranged with

open ends facing each other and at a little

distance, and the oscillator rods parallel to the

collecting wires of the receiver (see Fig. 62).

It is very important that the wires which
lead away from the coherer to the relay and

\oltaic cell and from the relay to the indicating

device, whether lamp or bell, should be en-

closed in a metal tube and all joints made
tight. The object of this is to prevent the

electric waves radiated from the transmitter

affecting the coherer otherwise than by
entering the open mouth of the receiver box.

To control the emission of waves from the

transmitter it is necessary to insert in the

primary circuit of the spark-producing coil a

A i

TOs 9
M0OCT10N COK

k
Firj. Gl. Apparatus for experiment with short

Hertzian electric waves.
.s' Oscillator rods in open mouth box A.
C Coherer in box B.
R Belay.

G Electric bell.

Fig. 02. General view of the Atilhor's apparatus for showing experiinents with short electric waves

iUuatrating their similarity to light leaves and the opacity or transparency of various substances.
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switch or key so that we can create a spark

of short duration between the spark balls by
closing this switch for an instant.

A train of electric waves having a wavelength

of a few inches then emerges from the open
mouth of the transmitter box and enters

that of the receiver or coherer box. These
waves set up electric oscillations in the collecting

wires, which causes the metal filings in the box
to become highly conductive. The metal

particles cling or cohere together. The voltaic

cell in series then sends a current through

them and through the relay, which in turn

operates the detecting device and lights up
the indicating lamp or rings the electric bell.

This signal then shows that an electric wave
has entered the receiving box. If we stop the

transmitter spark and give the coherer box
a smart tap or blow, this causes the metallic

filings to cohere or fall back again into a

badly conducting condition and the indicator

lamp then goes out or the bell stops ringing.

Provided with this apparatus we can then

demonstrate a number of the interesting

properties of electric waves having a wave-

length of a few inches.

In the first place if we hold between the

transmitter and receiver boxes a sheet of

metal, even a sheet of tin foil or silvered paper

we find that the metal is opaque to these

waves, and that the receiver is not affected.

The reason is because the electric waves

falling on the metal sheet set up in it oscillafory

electric currents, and these are exactly in

opposite phase ; that means moving in opposite

directions to the currents in the oscillator

rods which generate the waves. These cur-

rents in the metal sheet in turn create waves

which, however, being in opposite phase, just

nullify the effect of the incident waves on the

receiver.

All good conductors are therefore opaque
to this type of electric wave.

On the other hand bad conductors are

transparent. If we hold a sheet of glass,

ebonite or even a thick plank of dry wood
between the oscillator and the detector,

these electric waves are found to pass through

it quite easily.

They pass also through many folds of dry

doth. If, however, the cloth is made wet,

even a wet duster will do, it is found to be

opaque to them. For this reason the human
body, hand, or head, are also opaque, and stop

these electric waves on account of the water

in the tissues. A number of interesting

experiments may be made with flat glass

bottles about 6 inches square and an inch

in thickness. It will be found that the empty
bottle is quite transparent to these waves.

If filled with water it is quite opaque. If

filled with paraffin oil, olive oil, turpentine or

other insulating liquid it is found to be trans-

parent.

Methylated spirit is transparent if quite

free from water, but the water-adulterated

mixture is semi opaque.

We learn from these experiments that,

generally speaking, good condu.tors arc opaque
to long electric waves, and good insulators

transparent.

Fiij. li:!. .4 (jnd Jnrnied by wtndniy iiirts round a
wooden frame.

Thi; is not the case so strictly speaking

for the very short electric waves which consti-

tute visible light. In the latter case many
aqueous solutions of salts called electrolytes,

because thty can be decomposed by an electric

current, are transparent to light, and yet are

good conductors. The reason is because in

light waves we are dealing with electric

displacement currents which are reversed

hundreds of billions of times per second,

and many substances which are good conduc-

tors for low frequency currents are not good

conductors for such extra high frequency

currents. Another interesting experiment can

be shown with a grid of wire. If we wind

copper wire round a wood frame so as to

lay a number of parallel wires about half an

inch apart across the frame in one direction

(see Fig 63), we find that this grid is opaque

to the electric radiation when the frame is

held between the receiver and transmitter

with the grid wires parallel to the oscillator

rods, but is transparent when it is turned

into a position such that the wires are per-

pendicular to the oscillator rods, the plane

of the frame in both cases being peipendicular

to the line joining the spark balls and the

coherer.
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The reason is because in the former case

electric currents are set up by the electric

waves in the grid wires, and in the latter case

they are not

The wa\es emitted are therefore said to be
plane polarised ; that means the vibrations are

confined to one particular plane. This is

the case with light waves when they have been
transmitted through certain crystals such as

tourmaline.

We can next exhibit the reflection and re-

fraction of these invisible electric waves, and
show that they behave like waves of light.

If we turn the transmitter and receiver boxes
with their open ends in nearly the same
direction, but placed not quite near each other,

it is possible to find positions in which the

emitted waves do not enter the receiver box
and affect the coherer. If, however, we hold

a sheet of metal we can reflect the invisible

electric beam into the mouth of the receiver

box and so aff"ect the coherer.

Moreover, we can do the same thing with

a wet duster, and also with the grid of wires

provided we hold the grid in such a position

that its wires lie in the same plane as the rods

of the oscillator.

\X'e shall see later on in speaking of wireless

telephony that we can in this manner construct

reflectors for electric waves which are not

very cumbersome or costly, and especially

do not offer much surface to wind.

We can also refract or bend the direction

of these waves by means of prisms made of

paraffin wax (see Fig. 64).

Fig, 64. An experiment with the apparatus shown
in Fig. 62 to illustrate the refraction of short electric

waves by a paraffin prism.

Again it is possible to produce, as Hertz

did, interference effects and to cause two
sets of waves to augment or to destroy each

other just as in the case with waves on water

or waves in air.

In short, we can exhibit with this invisible

electric radiation similar phenomena to those

with which we are so familiar in the case of

light, viz., opacity, transparency, reflection,

refraction, polarisation, and interference.

Great experimentalists, following Hertz's initia-

tive, have therefore built up a body of irre-

futable proof that in this invisible electric

radiation of long wavelength we are dealing

with an agency identical in nature with light,

except that it cannot affect our eyes but can

only influence certain artificial eyes called

aerials and detectors.

This is perhaps the best place to mention
the range of these known and also of the un-

known wavelengths which are comprised

by this electric radiation. It will be con-

venient to adopt a term from the science of

music and call an cctave of radiation all

those waves which are included between a

certain particular wavelength and a wave-

length of exactly double or else half that

length.

We may, then, compare the electric waves

of different frequency, extending over a great

range, with the keyboard of some large organ

in which each key corresponds to a different

wavelength. In the case of an organ a compass
of eight or nine octaves includes all the

range of musical sounds, but in the case of

electric waves we are acquainted with wave-

lengths extending over nearly 50 octaves,

ranging from the longest asthereal billows of

20,000 metres in wavelength down to the

tiny ripples of less than i Angstrom unit in

wavelength which constitute a certain class

of X-ray.

Beginning, then, with the longest electric

waves, we can say that the range of wavelength

of waves used in wireless telegraphy and

telephony extend from 20,000 metres to

10 metres, or, say, over 11 octaves of wireless

waves. Then beneath these we have the

Hertzian waves which range from about 10

metres to 5 centimetres in wavelength, or,

again, about 11 octaves.

Beneath these we have a range of electric

waves from about 5 centimetres in wave-

length to 0'3 millimetres, or about 8 octaves

of radiation, which has not yet been created

and are therefore unknown.
Again below these, we find the dark heat-

waves stretching from 300 microns (/a) or

j of a millimetre in wavelength to about

o'8/j or 8,000 Angstrom units (A.U.). These

7 or 8 octaves of radiation can make themselves

evident by their heating action on sensitive

thermometers, but do not affect our eyes as

light. Extending in wavelength merely i octave
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from o-8/( to o-4/-i in wavelength, we have

that small range of electric waves which can
affect the human eye as light. Beyond the

violet rays there is a range of 3 or 4 octaves

or more of invisible light, which cannot

affect our eyes but can impress a photographic

plate, and produce other effects. These are

called the ultra violet waves, and their wave-
lengths extend from about 4,000 A. I', down
to perhaps 500 A.U. or less.

Below these there is another gap of un-
known or unproduced wavelengths, and then

we come to the region of X-rays and Y-rays,

which are electric waves with wavelength of
the order of i A.U. or less.

We are therefore acquainted with the

properties of a vast gamut of electric waves
with, however, two gaps in it of unknown
waves, but covering on the whole about 50
octaves of radiation. For all we know there

may be in the economy of nature waves of
still greater or still less wavelength as yet

unproduced.

{To be continued.)

Distributing Problems of Radio Manufacturers.
By M. B. Sleeper.

In the following article Mr. Sleeper describes some of the difficulties which zvere

experienced in America in the process of establishing the wireless indus'ry on a sound footing

.

ALTHOUGH the experiences of radio

manufacturers in England may differ

from the series of events which have
taken place during the first year of broad-

casting here, the general outline will probably
be the same. Possibly some of the very

expensive errors made by the majority of our
manufacturers and dealers that have almost

paralysed the industry may be worth relating.

Last Christmas the demands of the public

upon the dealers were such that ihey were
operating on the daily deliveries from the

manufacturers. The latter, sensing a great

increase in business, bent all their efforts to

enlarge their facilities. New companies sprang

into existence, in the main duplicating the

products of existing concerns. The new-
comers found plenty of orders, because the

dealers knew that, of whatever they ordered,

only a small pan would be delivered, '^'e call

it " pyramiding " orders.

For example, a dealer who could sell a

thousand rheostatsa month ordered two thousand
from each of six companies, with the idea that

the total of the partial deliveries might make
up that amount. Because of this phantom of

demand, manufacturers lost their perspective

and tried to get on an immediate dehvery basis.

In the meantime business developed so rapidly

that, when they could deliver a thousand
rheostats the dealer could sell ten thousand.

Moreover, new stores opened up by the

hundred, and a certain amount of goods had
to be turned out to supply each one.

Jobbers also jumped into radio, bringing

with them the qi^estion of jobbers' discounts.

Many of them, instead of selling to the stores,

took advantage of the jobbers' discounts, but
sold directly to consumers. Department stores,

one after another, opened radio departments,
complicating matters by asking for jobbers'

discounts. Moreover, machine shops and
" cellar factories " made trouble by offering

jobbers' discounts to the retail stores. Radio
stores included, by the way, ironmongers,
chemists, tailors' shops, millinery stores, shoe
stores, sporting goods and clothing shops,

stationery stores, garden implement houses,

motor car accessory shops, garages—in fact,

almost any kind of place selling to the public.

Before this time we had had no real jobbers,

and no one could definitely define a radio

jobber anyway. As a result many manu-
facturers sold in large quantities to stores

whose purchases on credit were really not

justified by their normal credit rating. Then
however, their turnover was so rapid that they
could easily pay their bills and—here is where
the trouble came—they were allowed to con-
tinually increase the size of their orders.

In May the crash came. The production

of established manufacturers, plus that of the

newcomers, reached the demand, and the

consumers purchases fell off shghtly. Imme-
diately orders were cancelled right and left.

A little later goods were returned to the

manufacturers. Retailers stopped paying their

bills.

The effect was first felt by new manu-
facturers who had ordered materials in huge
quantities, for theirs were the first orders to be

cancelled. As a result, they had no accounts
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receivable to cover their accounts payable.

They had not had time to establish themselves

in the minds of the public, nor had they

advertised extensively. One after another

closed shop in rapid succession.

During July and August the strain was felt

by the older concerns, for both orders and

collections fell off to almost nothing. Since

they sold directly to retailers instead of putting

orders through jobbers of high financial

standing, they found trade connections, built

up at great expense, of no further value.

Many retailers, finding business poor during

the summer, quickly disposed of their stocks,

but showed no interest in paying their bills,

because, having made money during the

period of great demand, they decided to go

back to their old business, that of selling

medicine, clothes, shoes, or whatever it was.

This autumn, orders have been very slow

at first where, ordinarily, things are in full

swing by the middle of September. This

was due to the fact that many stores were still

stocked with last spring's purchases and the

public was waiting for the end of the unreason-

ably warm weather we were experiencing.

Some retailers could not and others would

not pay bills dating back to April and May
until trade resumed. In the meantime many
manufacturers who kept up production right

through the summer, in preparation for

autumn demands, had not been able to finance

themselves, and had gone under. This has

put on the market a tremendous amount of

merchandise at sacrifice prices. In many
cases goods are offered at one-fourth their

advertised prices.

All this has benefited, in a way, those who
are able to stay in business, though the lessons

learned have been dreadfully costly. Credit

relations between material supply houses and

manufacturers, as well as with the banks, have

been strained, often creating a lack of con-

fidences in the manufacturer at a time when
he needs the greatest assistance.

A word about discounts may be of interest.

Discounts to retailers have been established

at 25 and 30 per cent., sometimes running to

33i per cent. Jobbers are allowed 40 per cent.,

and distributors who cover the territory of

several jobbers are given 50 per cent. Distri-

butors have been necessary here because the

United States is too large to be covered from

one central office. In England, on the other

hand, the population is sufficiently concentrated

that this necessary evil may not be needed.

Comparatively little of the autumn business

is being handled directly with the retailers.

Such orders are now filled by shipping the

order to the jobber who covers the city where
that retailer is located. The goods are billed

to the jobber who, of course, has demonstrated

his financial standing prior to his appointment.

Such distribution has been achieved that the

fraction of direct mail orders from the consumer

is very small. Manufacturers generally try

to sidestep mail orders by advertising that

their goods can be purchased in the local stores.

It has not been my intention in the foregoing

paragraphs to paint a black picture of the radio

situation here as a prophecy of conditions in

England. On the contrary, my desire in

preparing these notes was to present a rough

outline of our experience with the hope that

from them some helpful ideas might be

obtained by the English manufacturers in

whose work I have always been interested,

and for whose products, particularly after my
visit during the summer, I have the highest

regard.

Compact Short-Wave Receiver.

Embodying the tuning principle described

in a constructional ariicJe in this Journal,*

Mr. E. G. Nurse has bui't this compact crystal

receiving set, which he states gives very

satisfactory! results. Tuning is effected by

moving the"relative positions of two flat coils

connected in series As will be seen, a cigar-

box is used as a container for the parts.

• Page 329, Jiine 10th, 1922.
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Experimental Station Design.
XVIII.—A lO-WATT eve. AND TELEPHONY TRANSMITTER.

THIS low power transmitter is designed

to embody a minimum of parts and to

be operated efficiently with the smallest

number of adjustments. Consequently, as

will be seen, the anode of the oscillator valve

is connected directly to the aerial inductance

instead of making use of loose coupled circuits.

Such an arrangement is usually quite satisfactory

for telephony transmission where considerable

damping is introduced, though may cause

comphcations when the H.T. is derived from

a source having a potential above earth.

It might be mentioned here that where public

supply mains are in any way connected in the

high tension circuit it is advisable to connect

condensers having fixed values greatei than

0-005 mfds. in both aerial and earth leads,

for although one main may be earthed at the

power station it will develop a difference of

potential to earth at the exper-menter's

premises owing to its resistance and the heavy

currents that may be flowing.

The components embodied in this set may
be whed up to the particular principle most

favoured by the experimenter, but the parts

shown include those necessary for the various

arrangements for different methods of trans-

mission.

The panel, owing to its size and the number
of instruments it has to support, should have a

thickness of at least g in. Its other dimensions

will depend upon the particular makes of the

components selected, and the one shown
measures 13 ins. by Si ins. The former

for the aerial circuit inductance consists of

a piece of ebonite tube having an external

diameter of 3I ins., and a wall thickness of

about I in to fu in. It is attached to the

panel by two brackets made from ij in. ebonite

sheet and shaped to fit to the face of the tube.

Two 4 BA screws at each end of the tube

will sec Jre it to the brackets while 3 BA screws

are used to attach the brackets to the panel.

A smaller ebonite former is required to rotate

inside the aerial circuit former to carry the

grid circuit induaance. This should have an

external diameter and length of each 2 ins

II is m.ounted on a spindle which has one bear-

ing in the ebonite panel and the other in the

aerial circuit former on the side most distant

from the panel. The side of the former

which is nearer to the panel has, of course,

a clearance hole. More precise details for

fitting up this former were given on page 866,

in September 30th, 1922, issue. The spindle

is fitted with knob and dial to indicate the

setting of the grid circuit coupling.

The winding of the aerial circuit inductance

depends upon the dimensions and resistance

of the aerial circuit. A small aerial will necessi-

tate the inclusion of m.any turns to produce

a wavelength of 440 metres, whilst a high

resistance aerial will also require a large number
of turns in order that the anode tap may
include sufficient inductance to excite the

aerial circuit. Most experimenters are now,
however, devoting their attention to wave-

lengths between 150 and 200 m.etres owing
to the inauguration of broadcasting. For these

short wavelengths a special aerial must be

erected, and a vertical single wire 50 or 60 ft.

in length serves very well ; or better still,

a vertical iron pipe standing on an insulating

base and guyed with well insulated and split

up stay wires is very useful for short wave
experiments in both transmitting and receiving,

as no capacity fluctuations occur as in the case

of a wire aerial, due to swinging. For short

wavelengths, and with a special aerial, the

aerial inductance may be wound with insulated

strip wire such as is used for winding trans-

formers, and having a width of about i in.

and a suitable thickness, say No. 26 S.W.G.
The turns should be spaced by either leaving

a small gap of about ,'« in. between the

turns as they are put on, or winding on with

the wire and between the turns a piece of

thin twine. For the longer wavelength of

440 metres with an aerial approximately the

dimensions specified by the Post Office, the

inductance may be wound with No. 18 D.C.C
Every turn should be tapped out to a socket

on the front of the panel. If none of the usual

types of socket are available, single valve stems

may be used for the purpose. Plugs must be

provided to fit these sockets for tuning the

aerial and connecting the anode tap.

The grid circuit former should be v;ound

with No. 22 D.S.C., and the exact number of

turns required must be found by experiment

after the grid circuit condenser has been built

up. The tuning condenser should be put
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in a mid position and connected across the

inductance with a crystal detector and tele-

phones, and then by means of a buzzer wave-
meter set to the normal wavelength on which
it is desired to transmit, the number of turns

may be adjusted.

Spacing washers of more than the usual

thickness should be used for building up the

grid circuit tuning condenser in order to

provide for greater spacing between the plates.

A suitable value for the grid leak will depend
upon the type of valve used, and two or three

leaks should be constructed so that one having
the most suitable value can be employed.
An .approximate value is 10,000 ohms, and it

should be made up by winding No. 40 D.S.C.
" Eureka " or other resistance wire, non-
inductively on a short piece of i-in. ebonite
rod, as shown immediately below the trans-

formers in the diagram illustrating the back

Front mid Side views oj C.W. rind Telephony Transmitter. Scale } full nize.

The capacity of this condenser need not exceed

o"C002 mfds. if the transmitter is to be used
only en one wavelength.

The grid condenser which has a value of
0"002 mfds. must be built to withstand higher

potentials than the type of condenser used in

receiving circuits. If mica 2/1,000 in. thick

is used for building up this condenser, then

it is best made in three sections mounted
together and connected in series.

view. The ebonite rod should be revolved,

and the wire run on from two reels, the starting

ends being joined together. The weight of

wire required to produce a given resistance

can be calculated and adjusted on the reels

before winding is commenced. Another

method of winding the leak, and one not so

liable to breakdown, is to wind on from one

reel only making reversals at intervals. For

instance, wind on a single layer for a quarter
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of an inch, and then cover this with another

layer in the same direction. Loop the wire

and for the same number of revolutions, as

may readily be determined when using a

treadle lathe, by counting the number of times

the treadle is operated, wind on two more
layers over the first tv.o. Make a number of

sections side by side along the former similar

to the one just produced, and by this method
the potential is distributed.
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suitable, and occupy small space considering

the high potentials which they are designed
to withstand. This condenser can probably
be mounted immediately behind the variable

resistances.

The high frequency choke coil also is not
shown. It may be mounted immediately
behiind the aerial circuit ammeter. It should
consist of a single layer of No. 28 D.C.C. on a

2-in ebonite former 2J ins. in length.

Rear and side views. The vnring and parts liable to confuse the ilrairini/ hare been oinilled.

The condenser in the anode lead has not

been introduced into the diagrams as the

tj-pe selected will depend upon the materials

the experimenter may have to hand. It

should be designed to withstand a potential

of at least 5,000 volts, and may be built up
of a number of mica dielectric condensers

clamped together and coimected in series

and buried in good quality insulating wax.

Dubilier condensers are, of course, particularly

The iron core choke coil 'is the lower one

in the back view of the panel. Its core is built

up from f-in. iron strip, and the corners are

interleaved, thus, if the sides are 3 ins. by 4.5 ins.

then the strips will need to be cut to 2} ins.

and 3I ins. If the strips are held together by
bolts through the corners, then clearance

holes must be made for the bolts in order

that they may be wrapped with mica or thin

fibre so as to avoid putting the plates in
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electrical contact. Mica or fibre washers
should be placed under the nuts, and one side of

all the strips should be given a thin coat of
varnish or enamel. Unless good tools are

available it may be difficult to neady drill

the comers, in which case the ends may be
clamped together between i-in. thick, brass

plates. Strips of ebonite are arranged to carry

the connecting tags for soldered connections.

The bobbins, having a length of 2i ins. and
a diameter of li ins., are wound full with No. 30
S.S.C, a piece of thin paper being placed

between each layer.

The microphone transformer is of similar

dimensions to the choke coil, but each bobbin
has a primary winding of four layers of No. 26
D.S.C., and a secondary of No. 38 S.S.C,

50
the

or 100

moving

A milliammerer is connected in the H.T.
lead, and should read up to

milliamps and should be of
coil variety.

A hot wire ammeter having a full scale

reading of 0.5 amperes is required in the

aerial circuit.

Valve holders are, of course, needed for oscil-

lator and modulator. The valves may be
either AT. 15, 30 or 40X, according to the

power used. The use of valves rated to

dissipate more energy than that normally
used are recommended.
A switch is shown on the front of the

panel for working either telegraphy or telephony.

This switch is not essential, as when working
telegraphy it is only necessary to remove the

Transmitter Circuit making use of the " Choke Control " method of modulation.

with insulation between layers. Each v/inding

is brought out on to separate tags so that if

desired the primary or secondary windings

may be paralleled.

The usual type of sparking coil may be

employed to replace this transformer when its

contacts are screwed up. The secondary

winding of a similar coil may be used as a

choke.

The selection of the microphone is left

to tlie experimenter, but the " sohd back
"

types as used by the Post Office, and which

can be obtained from the telephone manufac-

turing companies, are specially recommended.
The fiJament resistances should be capable

of passing 4 amperes without heating, and the

type illustrated is particularly convenient.

modulator valve and break the microphone
circuit. It is intended that one lever of the

switch transfers the grid connection of the

second valve to the grid of the oscillator valve,

whilst the other transfers the modulator

valve plate to the oscillator plate lead, thus

throwing the valves in parallel.

The terminals for the filament battery and
the high tension supply may be arranged at

the back of the instrument. The H.T.
may be derived eitlier from a D.C. high

voltage generator or by stepping up from a

high periodicity A.C. supply and using rectify-

ing valves. An instrument making use of the

latter method will be described in the next

aitic'.e under this heading.

F. H. H.

ELEMENTARY INSTRUCTIONAL LECTURE.
An experimental Lecture dealing witli the Principles of Radiotelephony, and primarily intended

for Associates of the Radio Society of Great Britain, will be given by G. G. Blake, M.I.E.E., A.Inst.P.,

at the Institution of Electrical Engineers on .January 12th, at 6.30 p.m. Tickets will be sent to

Associates. All interested are invited, and tickets can be obtained by sending a stamped and
addressed envelope to Mr. Leslie McMichael, Hon. Secretary, The Radio Society of Great Britain,

32, Quex Road, \Vest Hampstead, N.W.6.
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Wireless Club Reports
NOTE.—Under this heading the Editor will be pleased to gii'e publication to reports of the meetings of Wireless

Clubs and Societies. Such reports should be submitted witliout covering letter and imrrlcd as concisely as

possible, the Editor reserving the right to edit and curtailthe reports if ncce-isarg. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation

with the Radio Society of Great Britain.
Correspondence with Clubs shotdd he addressed to the Secretaries direct in every case unless otherwise stated.

Wolverhampton and District Wireless Society.* gave a very interesting lecture on "The Wireless

Hon. Secretary. Mr. J. A. H. Devey, 282, Great
Brickkiln Street, Wolverhampton.
On November 2Sth the above Society held several

experiments with regard to tlie reception of broad-
cast music, etc., to whirli many of the leading

local scientific gentlemen were invited.

The experiments, which proved hiiihlj' successful,

were made on crjstal anil valve sets, including
an Armstrong super-regenerative set, telephony and
music being distinctly heard with the u.se of the
frame aerial, a loud speaker being employed.
The usual Wednesday meeting held on the 29th

took the fonn of five to ten-minute ])apers given by
members on any subject pertaining to "" Wireless,"

some very practical hints being given by ilr. E.
Blakemore and ilr. W. Harvey-Nlarston.

North London Wireless Association.*
Hon. Secretary, Mr. \'. .J. Hinkley. Northern

Polytechnic Institute, HoUoway Road. N.7.

At a meeting of the -Association, held on November
27th, Mr. F. S. Angel gave his third jiaper on " The
Elementary Principles of Radio Telephony."

llr. .A.ngel gave an explanation of the general

principles of wa\"e-motion, using various analogies

to illustrate his points. Two mechanical lantern

slides, one for showing transverse and the other
longitudinal vibrations, were on loan from the
Physics Department.
A discussion took place, from which it was appa-

rent that the lecture had been followed with a
great amount of interest.

Hackney and District Radio Society.*
Hon. Secretarj-, Jlr. E. R. Walker, 48, Dagmar

Road, London, E.9. (Stamped addressed envelope
should accompany enquiries.)

On November 30th it was stated that the lecturer

for the evening. Jlr. J. W. Francis, who had promised
to lecture on '" Electrical Units," was unfortiuiately

ill, and the meeting was therefore given over to
informal discussion. Various sets of apparatus
were exhibited and demonstrated, 2 LO and Bir-

mingham coming in quite clearly. -\ small neatly-
made crystal set was also exhibited, made by a
young member of the Y.M.C'.--V. section of the
Society. The Vice-Chairman promised to award
a prize to the Y.M.C'.A. member making the best
crystal set by Christmas.
The Chairman announced that the Mayor of

Hackney had agreed to become the first President
of the Society, and Sir Arthur Lever, the new M.P.
for Central Hackney, the first Patron.

Full details of the subscriptions to the Society
appeared in The Wireless World and Radio Review,
on December 2nd.

Sutton and District Wireless Society.*
Hon. Secretary', Jlr. E. A. PjTiell, Stanley

Lodge, Rosebery Road, Cheam, Surrey.
At the meeting held on November 29th, 1922,

one of the members, Mr. J. P. L. Corkett, B.Sc.,

Service During tho War."' This was illustrated

with lantern slides, kindly lent for the occasion
by Marconi's Wireless Telegraph Co., Ltd. At
the close, he was accorded a hearty vote of thanks.

Meetings will in future be held on the second
and fourth Wednesdays in the month at the same
time and place as previously, namely, 8-10 p.m
at the -Adult School, Benhill Avenue.

There are now 3(3 members.
Leeds and District Amateur Wireless Society.*
Hon. Secretarj', Jlr. D. E. Pettigrew, 37, Mex-

borough Avenue, Chapeltown Road, Leeds.

An Exhibition of .Apparatus and Demonstration
of Wireless Telephony was hekl on December
1st and 2nd. -A large display of members' apparatus
was on view.

A general meeting was held on December 8th
at the CJrammar School, Mr. G. P. Kendall, B.Sc.
(Vice-President) being in the chair. A lectiu'e

on and demonstration of " Recording Apparatus "

was given by the President.

Belvedere and District Radio and Scientific
Society.*

Hon. Secretary, Mr. S. G. Jleadows, 1, Kentish
Road, Belvedere, Kent.
On December 4th Mr. A. H. Norman lectured on

" Common Faults in Receiving Circuits." He gave
reasons for many of the extraneous noises heard in

the 'phones, which tends to make wireless reception

micomfortable, and explained how they may be
eliminated.
The Secretary mentioned that the time allotted

for questions was not sufficient, so a special evening
had been arranged for a discussion on " The Diffi-

culties Experienced by the Wireless Amateur."
Cardiff and South Wales Wireless Society.*

Hon. Secretary, Mr. P. O'Sullivan, 37, Colum
Road, Cardiff.

A general meeting of the Society was held at

Headquarters, The Engineers' Institute, Park
Place, Cardiff, on November 23rd, Mr. E. Ogden
presiding.

A letter was read from Commander J. R. Scho-

field, accepting the office of Presidency of the Society

for the year 1922-23.

Jlr. -Alex Lawrence, who recently left this country
in order to take up a position in Persia, wrote
resigning from the Committee of the Society.

The Secretary commented upon the excellent work
Mr. Lawrence had performed whilst he had been
with the Society. It was decided that the Secretarj'

write Jlr. Lawrence thanking him for all the kind-

nesses he had rendered in the past, and wishing

him every success on his new ad%'enture.

Jlr. Norman M. Drj'sdale lectured on '" Radio
Telephony." Jlr. Drysdale concluded his lecture

by having cast on the screen a picture of the

transmitting apparatus u.sed at JIareoni House.
Jlanj- questions arose out of the lecture, a lengthy

discussion taking place on the " Heaviside Laj'er."
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Thames Valley Radio and Physical
Association.*

Hon. Secretary, Mr. Eric A. Rogers, 17, Leinster
Avenue, Ea.st Sheen. S.\\'.l+.

It. was announced on December 1st that Mr.
Becker, M.P., had accepted Vice-Presidency,
and tliat tlie As.sociation had become affiliated to
tlie Radio Society of (!reat Britain.

Major-General Shaw was thanlved for his gift

of a blackboard.
Meetings are to be lield weekly in future, alternate

weeks to be informal and formal. Mintues are not
to be read at the informal meetings.

Mr. Blake gave an elementary lectiu'e.on "' Broad-
casting, the Ether and other Experiments."
A vote of thanks was proposed to Mr. C Wilson

for his generous gift of 12 valves. Forty membei-s
and 15 visitors were present, an<l two new inoinl)ei's

joined.

Southport Wireless Society.*
Hon. Secretary. Mr. I']. R. W. Kicli'l.

The third annual meeting was held on Decemlier
5th. The Secretary, Mr. R. Brown, rejiorted that

the last year had been most successful. The
membership had more than doubled, and there
was a substantial cash balance in hand. The
election of officers resulted as follows :—President.
Mr. Taylor ; Chairman, Mr. R. Brown ; Secretary
and Treasurer, Mr. E. R. W. Field : Committee.
Messrs. A. Stock, R. ^Vilde, Capt. F. C. Poulton.
O.B.E.

Mr. Field referred to the death of the Vice-
President, C'olonel A. D. Lomas. It was unanimously
agreed not to fill the vacancy for a year, as a mark
of esteem for Colonel Lomas. A " hot-pot

"

supper followed. The progranuue for the ensuing
year was aimoimced. and a vote of thanks to the

retiring Secretary, ]\lr. R. Hr()wn. closed the

meeting.

Bradford Wireless Society.*
Hon. Secretary, Mr. .1. Bever. 85, Emm Lane,

Heaton, Bradford.
Mr. A. Leardet lectured on " Higli P^requency

Amplification " on December 1st.

'I'he Society has piu*chased a *' Lokap " coil

winding machine, which will be installed in the

instrument room.

Kedhill and District Y.M.C.A. Wireless
Society.*

Hon. Secretary, Mr. J. S. B. Clarke.

A Committee meeting was lieid on November
29th, when it was decided that a " Gadget

"

competition, and a sale of " Junk " should lie

held on December 20th.

Gadgets to be submitted to Mr. Johnson.
Y.M.C.A., Station Road, Redhill, before that date.

The Club held an open night on December 13tli.

wlien Mr. Pope lectured and demonstrated.

Manchester Radio Scientific Society.*
Hon. Secretary, Mr. H. D. Whitehouse, l(i, Todd

Street, Manchester.
Mr. G. G. Boullen occupied the chair on November

22nd. Mr. Holmes lectured on *' The Armstrong
Su])er-Regenerative Circuit." Afterwards a frame
aerial demonstration was given, 2 ZY Mancliester

being heard qviite distinctly. A hearty vote of

thanks to Mr. Holmes was passed.

On November 29th Mr. G. G. Boullen took the

chair. New members were elected. Mr. J. R.

Halliwell opened a discussion on " Broadcasting."

Ramsgate, Broadstairs and District Wireless
Society.*

Joint Hon. Secretaries, Mr. F. Harrison, "Roches-
ter Cottage," St. Lawrence (Ramsgate), Mr. F. C.
Marshall, ti, Ramsgate Road, Broadstairs (Broad-
stairs and District).

On October 21st, Mr. F. Harrison gave a very
entertaining and practical lecture on "Valves,"
kindly bringing various types to illustrate. He
was accorded a hearty vote of thanks. The next
weekly lecture , was given by Mr. P. F. Weeks,
M.B.E., who clio.se for the benetit of the younger
members, " .\ Simple Crystal Set and its Con-
struction," and brought one of his own sets for

the members to examine.
A " Question Night " was lield the following week.

The Society is erecting a two-valve set.

The death of two Vice-Presidents, Mr. W. O.
Ridtlle. anil Mr. Charles F. Grossmith, is regretted.

Tlie Society have now permanent headquarters at
the Y.M.C.A., Ramsgate, where they will meet
every Tuesday.

Mr. W. Ford Wells, of " Wykeham," Broadstairs,
has been elected as a Vice-President.
The membership is increasing slowly but surely.

Wireless Society of Hull and District.*
Secretary's adch'ess, 79, Balfour Street, Hull.
A departiue from the u.sual programme was

nuide at the bi-monthly meeting on November
24th, when the evening was devoted to a sale of

members' siu'plus apparatus. Jlr. Henry Strong
was in the chair. Five new members were elected
and a vote of thanks pasted to the D.P. Battery
Co., of Bakewell, for the gift of a volume for the
Society's library. There was a good show of

apparatus ; the attendance was large.

Buzzer practice will take place at 7 p.m. at

eacli meeting. The Society ineets on the second
Monday and fourth Kri^lay in each mouth.

Stoke-on-Trent Wireless and Experimental
Society.*

Hon. Secretary. Mr. F. T. Jones, 300, Cobridge
Road, Hanley.

Mr. F. T. .lones read a short paper on " The
Abuse of Reaction," on November 30th, at the
Y.M.C.A., Hanley. Mr. Jones clearly illustrated

some methods of overcoming reaction difficulty,

and a lively discussion followed.

It has been decided to construct a multivalve
receiver for the use of the club, and a committee,
consisting of Messrs. Bew, Clarke, Steel and Whalley
was elected for that pvu'pose. The set will be
constructed on Thursday evenings in the clubroom.

Mr. Bew's Morse code competition prize was
won by Mr. VVarburton.

Oldham Lyceum Wireless Society.*
Mr. A. T. Holmes, of Manchester, lectiu'ed on

" Amplifier Characteristics." He dealt non-
technically with the problem of the best form and
combination of different amplifiers.

Mr. 1. P. Holden, Chairman, thanked the lecturer.

. Manchester Wireless Society.*
Hon. Secretary, Mr. Y. W. P. Evans, 2, Parkside

Road, Princess Road, Manchester.
A discussion was held on November 22nd on

the various difficulties met with by the members
in the reception of telegi'aphy and telephony.
Much of the talk centred around the broadcasting
transmissions, particularly with regard to the
Manchester station, which, by general consent.



December l'S, 1!)22 THE WIRELESS WORLD AND RADIO RE\ IKW 409

wa-s considered of a very low staiidanl. iiiasinucli

that it could be received on nil wavelengths, and
was very detrimental to amateur transmitting

experiments.
Friday, December 1st, Mr. Bertram Hoyle,

>LSc., lectured on " Radio Frequency Measure-
ments."
The temporary arrangement of the circuit as

u.sed at the transmitting station for the trans-

atlantic tests on Sunday, November 23rd, wa-:

replaced on December 2nd for a more eHioient

one by moiuiting the valves, switches, meters, etc.,

on a specially prepared panel measuring about
six feet by eight, erected on insulators. This
work was commenced on Saturday afternoon at

3 p.m., and completed at 1 1.30 p.m. A preliminary

test was made to ensure the connections being
O.K., and at 1 a.m. the final tuning of the set

was carried out. Owing to a slight error in the

transformer adjustment of the power valve filament

one valve was burnt out and the spare x'alve had
been loaned for exhibition. The spare valve
arrived at 2.30 a.m. Meantime a test had been
carried out on the one valve, resulting in excellent

re-radiation, and this, coupled with the second,
gave a fairly good output, which, by means of a

few extra adjustments was increased considerably.

and finally, at 5, G and 7 a.m., the set was worked
at its maximum efficiency with the material in

hand. The reception was very poor indeed owing
to local conditions, with the result that only about
three American amatetir stations were heard.

8 AQO (N.Y. District) was heard calling Man
Chester (5 MS), but the reply was not answered.
and experiments ceased at 7.30 a.m. Further tests

will be made on December 24th and 31st.

Clapham Park Wireless Society.*
The fourteenth general meeting was held at

headquarters. 07, Balham High Road, at 7,30 p.m.
on Wedn&sday, November 2ftth, 1922.

Mr. A. E. Radburn was elected Chairman.
After the minutes of the last meeting had been

read and corrected, the Hon. Secretary aimoimced
that he had received a letter of November 24th,

1922, notifying that the C.P.W.S. had been accepted
for affiliation, and enclosing tickets of admission
for members to monthly meetings.

After election of new members, Mr. Sinclair

confirmed his arrangement to provide a speaker
from the Radio Association on December lith.

Mr. Oswald J. Carpenter, of the Marconi Scientific

Instnmaent Company, was then called upon to

give his promised lantern lecture, for which purpose
the Hon, Secretary had secured the gracious loan
of an arc lantern from Mr. Will Day of the Wireless
establishment in Lisle Street. Leicester Square,
and Mr. M. P. Prout. the Hon. Treasurer, had made
all necessary structural alterations and fitments
to install in readiness, Mr. Reitz kindly olTering to

operate lantern. Mr. Carpenter devoted the
major portion of the evening to a discoiu-se on
" High Frequency Radio and .Aud'o Amplifica-
tion," with the aid of blackboard and chalk,
answering several questions, and conclufling the
evening with a few lantern slides relating to popular
wireless and Marconi history.

A hearty v^ote of thanks was accorded to Jlr,

Carpenter, also to Mr. Will Day for th > loan of the
lantern and sheet for projection purp.xses, which
he graciously allowed the Hon. Secretary to collect

and deliver for the ociasion. Also to Mr. F. H.
Reitz, who proved himself a most capable operator,

and to the Hon. Treasurer, who is such a valuable
and material a.sset to the ,Society.

Birminghain Experimental Wireless Club.*
Hon. Secretary, Mr. A. Leslie Lancaster, c;o

Lancaster Bros, & Co., Shadwell Street, Bi rmingham.
At the regular fortnightly meeting, held at

Digbeth Institute, Birmingham, on December 1st,

a ver)' fine four-valve set was shown by the
President, Dr. J, R. Ratcliffe. The set was home-
made, but the workmanship throughout was very
fine and was much admired. E.xcellent results were
obtained, and a very interesting discussion ensued.
The next meeting was held on December I5th.

Hounslow and District Wireless Society.*
Hon. Secretary, Mr. A. J. Rolfe, 20, Standard

Roiid, Hounslow.
Membership is increasing. A series of lectures

has been arranged with well-known lecturers.

-4 hint from the Hounslow Society to 2 OM and o CP.

On November 9th, Mr. Sycbiey H. Nayler, lectured
on " Wireless for the Beginner." On November
23rd, Mr. Emery lectured on " Constructional
Details of a Timed Set." On November 3i>th,

Lieut. H. S. Walker lectured on "' High Frequency
Amplification."
A library has been started.

Fulham and Putney Radio Society,*
Hon. Secretary, Mr. J. Wright Dewlnu'st. .32,

North End Road, West Kensington, London, W. 14.

After the general business was disposed of on
December 1st, Mr. Houstoun gave his experiences
and described some wiring experiments he had made
with the four-electrode valve. He promised to give
a demonstration at an earlj' meeting.

Mr. Calver described the results of trials he had
made of various Armstrong circuits as published,
and also he mentioned that he had wired up a new
circuit which gave good results, and that at an
early date he would let the members have full details.

The Society propose to hold a public exhibition
and demonstration as soon as the necessary arrange-
ments can be completed.
At a masting on December 8th it was proposed

that at future meetings visitors should be allowed
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to take part in the discussions after tlie general

business.

Mr. Calver brouglit in a very compact portable

tliree-valve set.

Halifax Wireless Club and Radio Scientific

Society.*
On November 22nd Mr. J. R. Halliwell of Man-

chester lectured on the amateur's position with

regard to reaction and broadcasting. On Novem-
ber 29th the Treasiu-er, Mr. J. R. Clay, gave a

[japer on " The Armstrong Circuit."

An " Elementary Mutual Instruction Evening "

was held on December 6th, the object being to

provide a medium whereby those members
lacking in experience might meet informally,

those possessing more experience and profit thereb\'.

Mr. J. G. Jackson. B.Sc. of Sheffield, on December
13th, lectm-ed on "The Electron."
Members joining after December 31st pay

half subscriptions only.

Huddersfield Radio Society.*
Hon. Secretary. Mr. C. Dyson, 14. .folin WiUiiim

Street, Huddersfield.
On December 5th Jlr. C. Dyson was Chairman

owing to the unavoidable absence of the President.

Mr. George Newb^-, of the " Flacteni Works,"
Halifax, gave an address on " Valves and \'alve

Circuits."

Mr. Newby, responding to a vote of thanks,

said he would be very pleased to give another

lecture in the New Year. The Hon. Secretary.

Mr. C. Dyson, spoke on the subject of " Oscillating

Valves," and asked everyone to assist in helping

to prevent re-radiation. Three new riiembers were
enrolled.

Finchley and District Wireless Society.*

Hon. Secretary, Mr. A. E. Field, 28, Holmwood
Gardens, Finchley, N.3.

A Carnival Dance was held on December 11th.

The Society has now to change its club-room :

this has upset arrangements, but it is hoped to

put matters right by the New Year.

Attendance is dropping off. An appeal is sent

to all members that they will attend as often as

they can.

Stoke-on-Trent Wireless and Experimental
Society.*

Hon. Secretary, Mr. F. T. Jones, 300, Cobridge

Road, Hanley.
At a meeting on December 7th, the first portion

of the niultivalve receiver, which it was decided to

construct, was assembled and tested, prior to being

permanently mounted. British Broadcasting sta-

tions were clearly heard. One high frequency

amplifying valve and a detector valve were used.

Hornsey and District Wireless Society.
Hon. Secretary, Mr. H. Davy, 134, Inderwick

Road, Hom-sey, N.8. Two meetings were held on

November 27th and December 1st. Mr. H. .J.

Pugh was in the chair.

On the first occasion a " Dutch Auction Sale
"

took place. There was a large and varied collection

of articles for sale. Everybody was satisfied, even

the Treasurer.

Mr. C. R. Webster gave a demonstration with a

two-valve .set and loud speaker on December 1st.

Plymouth Wireless and Scientific Society.

Hon. Secretary, Mr. G. H. Lock, 9, Ryder
Road, Stoke, Devonport.

Mr. E. W. Penney lectured on " Amplification,"
on November 28th, and on December 5th started

a cour.se of lectures which will be continued fort-

nightly and will jjrobably last for six months.
The whole range of wireless theory will be gone
thi'ough.

Oxford and District Amateur Radio Society.
Hon. Secretary, Miss P. I. Thomas, 119, Iffley

Road, Oxford.
The third meeting of the Society was held on

November 31st, when Mr. R. W. Hardisty, of Trinity

College, Oxford, was unanimously elected President.

The following is a list of the officers of the Society :

Chairman, Mr. B. A. Canning ; Treasurer, Mr. J.

Pigott ; Secretary, Miss Thomas ; Committee,
Messrs. Y. Whitehead and Russell.

The Society is fortunate in having two gentlemen
who hold the P.M.G. Certificate as Morse Instructors.

The Chairman announced that the necessary
information had been forwarded to the Radio
Society of Great Britain so that the affiliation with
that Society might be completefl.

Progress is rapidly being made with the Society

headquarters, and by the New Year it is hoped to

commence work in earnest.

The Secretary would be pleased to forward the

Society rules to any lady or gentleman interested

in wireless.

Wireless Society of Winchester.
Hon. Secretary, Mr. Albert Parsons, 65, Cromwell

Road, Winchester.
The last three meetings have proved of great

interest to the members, the first being in the

form of a discussion opened by Mr. S. R. Humby
on " The Principles of Wireless Telegraphy."
Mr. Humby mentioned the work of bygone
pioneers, Faraday, Maxwell, Hertz and others and
Marconi.
The next topic was introduced by Mr. Earle,

" The Construction of the Induction Coil." The
lectiu'e was appreciated by all present. The third

event was a lecture on the " Microphone," by
Mr. Gibbs, who kindly consented to take the place

of Mr. AVatson, who was to have lectured. Mr.
Gibbs ably provided appropriate answers to

questions.

Coventry and District Wireless Association.
Hon. Secretary, Mr. H. H. Thompson, 44,

Northiunberland Road, Coventry.
This Association has been revived. Permanent

officers are elected and a definite prograimne
arranged.
A general meeting was held at 128, Much Park

Street, Coventry. It was then decided that a
meeting should take place every Wednesday
evening at 7.30 p.m., when biLsiness matters, lectures

and other instructive items could be dealt with,

and further, that the club-room should also be
open every Tuesday evening for an informal gather-

ing of members and friends, when the club's

apparatus would be at their disposal. A receiving

set specially constructed by members will soon
be ready.
A " Questions and Answers " evening has been

arranged.
On November 29th, the Chairman, advising a

series of technical lectures, volunteered to give a
lecture at least once each month.

It is proposed to give every assistance to members
desirous of obtaining licences.
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Northampton and District Amateur Radio
Societj'.

Hon. Se<;iotaiy. Mr. H. Barber, M.B.E., College

Street. Nortliaiiipton.

>"A lecture was given by Capt. Tissingtoii on
" Radio Transmission aiul Reception." on Monday.
November 27th. Ho dealt with the theoreticivl

side of his subject, from an elementary standpoint.

Questions were put into tlie question box, to be
dealt with at a " Question and An.swers Night."

Morse classes under Capt. Tissington and Mr.
1'". Turville were arranged.
On December 4th, at the Exchange Assembly

Rooms. Mr. J. Reid presiding, a lecture entitled
'" Elementary Principles of a Single Valve Set

"

Wi\s given by the Vice-Chairman, Mr. A. E. Turville,

who devoted himself mainly to the instruction of

members who had little or no experience in wireless

experiment.
After discussion, the lectui'er connected up the

apparatus referred to, and demonstrated by receiv-

ing music from Birmingham and London, using an
indoor aerial. There were 70 members present.

Radio Society of Birkenhead.

Hon. Secretary, Mr. R. Watson. 35, Fairview
Road, Oxton. Birkenhead.
The second general meeting took place on

December 7th. At the buzzer class held by Mr.
McKinlay, about eighteen members attended.
One lady member was present.

Mr. Hughes occupied the chair. Mr. Waygood
lectured on " Transformers." Telephony from
2 ZY was received on Mr. Austin's set. Another
meeting was held on the 21st, when Mr. A. P. Hill

lectured on " Continuous \\'aves and their applica-

tion to Telegraphy and Telephony."

Kingston and District Radio Society.

Jlr. .J. C. C. Berrv, 57, High Street. Hajnpton
Wick.

-At a meeting on December 7th Mr. Carpenter
tendered his resignation as Secretary owing to

pressure of business.

Mr. J. C. C. Berry was luianiinously appointed
as Secretary, and a ballot was taken when iVIr.

F. P. Sexton was elected President with a Com-
mittee of five.

It was decided that steps be taken to affiliate

with the Radio Society of Great Britain, and a
programme of lectures and demonstrations be
drawn up beginning with a lecture on " The
Selection of an Aerial Sj'stem," by Mr. R. Older.

The Headquarters of the Society are at 45,

Siu'biton Road, Kingston-on-Thames (entrance in

Southsea Road).

Manx Radio Society.

Hon. Secretarv, Mr. J. P. Johnson, 10, Hildeslev
Road, Douglas, I.O.M.

This Society was inaugurated at a meeting held
at 19, Hawarden Avenue, Douglas. The following
officers were elected :—Chairman, Mr. H. Coleboiu'n ;

Secretary, Mr. J. P. Johnson ; Committee, Messrs.
Vick, Gelling, Downward, Axon. Craine, and
Hinton.
The Committee was instructed to formulate a

policy, frame rules, enquire for suitable quarters,
and report to a general meeting to be called as
soon as practicable.

Sunderland Wireless and Scientific
Association.

Hon. Secretary, Mr. .A. Richardson, Westfield
House, Simderland.
A lecture was given on December 16th by

Dr. J. A. Wilcken on " Propagation of Eleotro-
Magnetic Waves."
The Association is now situated at Westfield

House.

Malvern Wireless Society.
Hon. Secretary, Mr. N. H. Gwynn Jones, Burford

House, Worcester Road, Malvern.
On November 29th Mr. N. H. Gwymi Jones

lectiu'ed on " Electrostatics and Condensers."
A vote of thanks was accorded the lecturer.

On December 20th a public demonstration
took place at the Society's headquarters. The
occasion marked the welcome of Mr. Dj'son
Perrins as President of the Society. A silver

collection was made on behalf of local charities.

Walthamstow Amateur Radio Society.
Hon. Secretary, Jlr. R. H. Cook, 49, Ulverston

Road, Walthamstow, E.17.
The Society's three-valve set with loud speaker

was used on November 22nd to demonstrate
broadcasting reception by Mr. Webb. Very good
results were obtained, the set working splendidly.
On November 29th the evening was spent on the

general business of the Society for the month,
and a discussion on " High and Low Frequency
Amplification." The discussion was opened by
the President, Mr. Allen. Several members gave
their experiences with both circuits, and much
useful knowledge was gained by the other members
present. An elementary class has been formed
and started on December 6th, Mr. Cook acting as
lecturer and demonstrator.

Hull Technical College Wireless and Scientific
Club.

Hon. Secretary, Mr. W. R. Bingham, 46, Auckland
Avenue, Newland, Hull.
A new club was formed on November 7th in

the Hull Technical College. There were about 30
students present. Capt. W. E. Dennis was unani-
mously elected President ; Mr. Perkins, Chairman ;

Mr. W. R. Bipgham, Hon. Secretary ; Mr. Mould.
Treasurer. It was proposed that the President

should wiite to the Postmaster-General tor an
experimental licence by which a number of

interesting experiments could be performed with
a set kindly lent by Capt. Dennis. On November
14th Mr. Perkins lectiu-ed on " Induction Coils."

Capt. Dennis gave one on November 21st on the
" Construction of a Spark Transmitter," and Mr.

Reeder gave another on November 28th on " Wave
Motion." A hearty vote of thanks was passed for

the lecturers.

Redditch and District Radio Society.
Hon. Secretary, Mr. A. W. Reeves, The Elms,

Alvechurch, near Redditch.
At a meeting on December 1st, at the Temperance

Hall, Redditch, details of the proposed installation

of a two-valve receiver were again discussed. The
outside equi]iment has been erected.

The Society has about 25 members. Lectures

are being arranged. Morse practice is carried out.

A public demonstration was arranged for December
13th.
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Experimental Transmissions in the London Area.

Two meetings have been held recently

to discuss the situation with regard to

experimental transmissions in the London
area. These ineetings were convened by the

Radio Society of Great Britain (late Wireless Society

of London). The first meeting was held at the
Institution of Electrical Engineers, when a com-
mittee composed of the following gentlemen was
appointed to consider the question and prepare

a report :

—

Major H. Hamilton, D.S.O., Major H. C. Parker,

Captain R. Tingey, Mr. M. Child, Mr. H. S. Walker,
Mr. W. K. Alford, Mr. O. J. Carpenter, Mr. F.

Phillips, Mr. L.McMichael (Hon. Secretary).

The report was submitted at a further meeting
held at the Waldorf Hotel on November 13th,

when the decisions arrived at by the Committee
were all accepted by the meeting, at which there

were about 80 transmitting licence holders present.

The decisions arrived at with regard to ex-

perimental transmissions were as follows :

—

( 1 ) It is agreed that a voluntary arrangement
to be made to stop broadcast music except
where special permission has been obtained
from the G.P.O. in which case this should be
stated before, during, and after the transmissions.

Music transmissions (either gramophone or other-

wise) not exceeding five minutes in duration

to be permitted for testing purposes, and a total

transmission at one time of not more than ten
minutes—with a total transmission of four
such periods (40 minutes) in all, during any
one evening from 6 to 1 1 p.m.—other hours of the
day being free except that the five minutes
limit of music transmission shall apply.

(2) These arrangements only to apply to
working on the 440 metre wavelength.

(3) Holders of transmitting licences are re-

minded of the terras of their licence whereby
they must use their call sign before and after

each transmission.

(4) The use of spark transmissions by amateurs
on all wavelengths should be abolished and
tonic train on 440 metres wavelength.

Major Hamilton further proposed that a Com-
mittee be formed to assist those using experimental
transmitting licences, and to generally consider

matters affecting them. This Committee to be a
subcommittee of the Radio Society of Great Britain.

It was suggested that the Committee be composed
of three persons holding high power transmitting

licences, three holding small power transmitting
licences, and three holding recei\Tng licences,

and that out of these nine members not more
than three should be engaged in the trade.

Notes
R.A.F. Wireless Officers' Reunion Dinner.

Group-Captain Warrington Morns presided over
the annual gathering of officers and ex-officers

of the R.A.F. Wireless Training School, held at

the Holborn Restaurant.
Speaking of the vital iniportance of wireless

commimication in modern warfare. Wing-Com-

A Royal Air Force Wireless Funclion.

mander J. B. Bowen paid a warm tribute to the

work at present being done in Mesopotamia by the

wireless personnel, frequently in the teeth of

overwhelming difficulties.

He welcomed the advent of broadcasting, and
wa3"?particularly impressed by the extraordinary

enthusiasm shown by the average amateur experi-

menter. Such men were a credit to the country
and their skill and experience would form a national

as.set in time of need.
Any ex-ofticers of the school who may desire to

attend the next reunion should conununicate
with the Commandant, at Flowerdown. Winchester.

Port Elizabeth Wireless Development.
The Port Elizabeth Chamber of Commerce is

booming wireless telegraphy and telephony in South
Africa, says the Briti-s^h and South African Export
Gazette. Negotiations for the installation of a
wireless telephone broadcasting station for dissemi-

nating commerical information are well advanced.
Meanwhile, interest in wireless in both the Union
and Rhodesia grows apace, and such organisations

as the Wireless Section of the South African Insti-

tute of Electrical Engineers, the Radio Society of

South Africa, and a Wireless School recently

opened in Bulawayo, are educating the public

to the uses of the science.

Duty on Apparatus for South Africa.
Wireless telegraph apparatus, including broad-

easting sets, on entering the Union of South Africa,

is subjected to duty of 20 per cent, ail valorem.

A rebate of 3 per cent, is allowed in the case of

British goods.

Reception of American Broadcasting Stations.
Reports of Reception of Telephony from

.American Broadcasting Stations are so numerous
that it has not been possible to analyse them for

publication in this i.ssue. Details will be given as

early as possible.
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Correspondence
To Ihf Editor of The Wikklkss World and

Radio Rkvievv.

Sir,—I am sending you the enclosed photograph
of a three-vah'e amplifier, constructed from details

given by Mr. Bull in The Wireless World and Radio
Review \»,te\y . It is made exactly to the instruc-

tions, and works very well, two valves being suffi-

cient for the present broadcasting on M-O " R2 "'

detecting, and M-O " Rl " L.F. amplifying.

A switch niounled on top of coil holders.

There is one addition, that is the switch mounted
on the top of the coil holders ; it is inserted be-

tween the reaction terminals and reaction coil ;

it is a double pole switch with both blades linked

together ; it enables the current in the reaction

coil to be reversed and also to cut the coil out if

required, instead of the link as suggested in Mr.
Bull's article. Above is a rough sketch of the

connections.
W. H. Dennis.

Ooodmaves, Ilford.

Book Review
Direction and Position Finding by Wireless.

By R. Keen, B.Eng. (Hons.). , London : The
Wireless Press, Lid'., 12/13, Henrietta Street,

W.C.2. Illustrated. Price 9s. pet.)

The subject of wireless direction finding has had
up to the present but scanty attention paid to it

by writers of text-books. This is, no doubt,
chiefly because its specialised nature requires

more than a general acquaintance with the methods
and practice of the art. The writer of the present
book has evidently had not only a very thorough
practical experience of the technicalities of the
subject, but has spent considerable time in ponder-
ing over its theoretical aspects and in acquiring

detailed knowledge from original sources of the

progress in this branch of wireless telephony.
The book contains eleven chapters very clearly

printed and arranged, and is illustrated with 25-4

excellent diagrams and photographs. An intro-

duction of an historical nature is followed by a
treatment of the theory of direction finding. In
this chapter and from henceforward, though not

neglecting to explain and briefly describe the other

systems, the author pays special attention to the

Bellini-Tosi system of direction finding as developed
by the Marconi Company, and in three later

chapters which respectively describe ship, shore and
aircraft Installations, very full details are given

of this Company's apparatus for these three pur-

A Three-valve Amplifier constructed from details given in an article published in thix

Journal by Mr. A. J. Bull (p. 077, issue .August 26th).

Books Received
Discoveries and Inventions or the Twentieth

Century. By Edward Cressy. Second edi-

tion. (London : George Routlegde & Sons,

Ltd. Price I2s. 6d. net. 458 pp. SJ by 6".)

poses. This chapter is followed by one on the

fault-clearing and maintenance of D.F. sets employ-

ing the Bellini-Tosi system.

.A chapter on maps discusses the u.se of specially

prepared charts (e.g., the gnomonic projection) for

the simplification of the plotting of bearings, and
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also shows clearly how the Mercator's projection

may be employed without error for this purpose.

This is followed by a chapter on Position Finding,

which gives much interesting and useful information

on the use of direction finders on ships and on
shore as a means of navigation. Here, as in other

parts of the book, the author makes free use of

illustrations and of numerical examples to assist

his description. With these chapters the last

in the book entitled " Notes on Field and Nautical

Astronomy " may be conveniently classified. It

contains complete explanatory instructions with

examples for solving a number of practical problems
in navigation and survey work by astronomical

methods. The information in these three chapters

is extremely useful from the point of view of D.F.

work existing as it has up to the present only in

scattered form throughout many different publica-

tions. Chapter 6 is devoted to the discussion of

the freak errors occurring in practice, especially

of those known as " Night Effect."

As regards the matter contained in the book
there is very little to criticise. The author seems

to suggest throughout the book, however, and
notably on page 49, that the rotating frame systems

are recognisedly inferior as practical working
systems to the Bellini-Tosi system, thus giving

a somewhat false impression of the actual state

of affairs. For, at the present time the rotating

coil D.F. system is probably used on a larger

scale than the Bellini-Tosi system ; while from all

other points of view it is quite an open question

as to which of the rival systems is the best. By
specialising to such an extent on the Bellini-Tosi

system the author has enabled his book to fulfil

the dual function of a general text -book and of a

handbook on this system for operators and en-

gineers. It cannot but be regretted, however,

that more attention has not been paid to similar

descriptions of the rotating frame systems. The
very complete bibliography, upon which the author

is to be congratulated, would have supplied some
information on this matter, and the book would
[irobably have gained in breadth of interest by
sacrificing the chapter on valve amplifiers for a
detailed description of, say, the American Navy
apparatus.

In his chapter on " Night Effect," the author

sliows himself to be a staunch advocate of the
" Heaviside-Layer " theory. By means of close

reasoning and a number of diagrams he shows
clearly how the phenomena of signal fading and
variations of bearing of any extent can be explained

liy means of the downward reflected ray from this

hypothetical layer. Several methods are indicated

which avowedly eliminate night errors, the most
interesting—and the one to which most attention

is paid by the author—being the ingenious method
due to G. W. Wright, which produces a heart-

shaped polar reception curve. Even this, however,

is not claimed to constitute a practical method
of direction finding, and the satisfactory solution

of the problem appears still to be undiscovered.

In conclusion the author has undoubtedly
produced a thoroughly well -written book, and one

for which there was much need, and no serious

student of modem direction finding can afford

to be without this extremely reliable guide.

R. L. Smith.Rose.

Calendar of Current Events
Friday, December 22nd.

Wireless Society of Hull and District.

At 7.30 p.m. At Signal Corps Headquarters,
Park Street. Questions and Answers.

Leeds and District Amateur Wibbless Society.
Dinner.

Sunday, December 24th.
.3-5 p.m. Daily Mai! Concert from PCGG.* The
Hague, on I.OoO metres.

Monday, December 25th.
9.20-10.20 p.m. Dutch Concert, PCGG,* Tin-

Hague, on 1,050 metres.

Thursday, December 28th.
At 9.20-10.20 p.m. Dutch Concert from PCGG,*
The Hague, on 1,050 metres.

Hackney and District Radio Society.
Infornnal meeting.

Derby- Wireless Club.
Informal meeting.
Ilford and District R.adio Society.

Lecture by Mr. E. E. Hale on " Current Supply
for Valves."

Friday, December 29th.
Bradford Wireless Society.

.At 5, Randallwell Street, Bradford. .Annual

Meeting.

Christji.\s Programmes.
At the time of going to press no special arrange-

ments had been made by those responsible for

broadcasting with regard to the Christmas holidays.

A New Store.
Pettigrew and Merriman, Ltd., 122-124, Tooley

Street, S.E.I., armounce that they are opening

a retail store and demonstration room at 54,

Gracechurch Street, E.C.3. A technical wireless

engineer will he in attendance to give advice.

Dutch Reception of 8 GS.
Mr. K. C. Van Ryn, Delft, Holland, reports

having received 8 GS (200 metres) very clearly

up to 25 metres from the telephones on a five-valve

set (two, H.F. and two L.F. ).

Reception by Crystal at 180 MUes.
Mr. Maurice A. R. Horspool, Hon. Secretary

of the Wireless and Scientific Society of Bridlington.

reports that he has received 2 LO on a crystal

receiver at a distance of 180 miles. The receiver

was made by the Wainwright Manvtfactiu-ing Co..

Ltd. Brown's 'phones were used, and the crystal

was Silicon.

British Amateurs heard at Nice.
Reception of the following British Amateurs

is recorded bv M. Leon Deloy (8 AB), of the Radio
Club de la C'ote D'Azur, Nice :—2 FQ ; 2 OM :

2 CV ; 2 ON : 2 DM ; 2 JZ ; 2 KF ; 2 OD ;

2 FP ; 2 XI ; 2 AW ; 2 LG ; 5 MS ; 2 KV ;

2 NM. All these stations were received on a

single valve with the exception of 2 FQ- At
the time 2 FQ was received three low frequency

valves were being used after the detector and signals

could be heard ten metres from the telephones.

* At the time of going to press the transmissions

from PCGG wore expected to take place as usual

during the holidays.
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The Transatlantic Tests
By Philip R. Coursey, B.Sc, F.Inst.P., A.M.I.E.E.

AT the time of writing, reports are just beginning to arrive of the receptions of the

American transmissions during the first night of the Transatlantic Tests. Reports

have already been received from several parts of this country and also from Holland

showing that several U.S. amateurs have " got over," their signals with the special code words

allotted to them having been received and verified by the copy of the transmission schedule

which was sent to the Radio Society of Great Britain by the American Radio Relay League.

The text of the first report transmitted by Carnarvon on December 13th, at 0700 G.M.T.
is as follows :

—

Text of Radiogram sent to the American Radio Relay League, December i^th, 1922, at 0700 G.M.T.

To: SCHNELL RADIOCORP NEWYORK
FOLLOWING HEARD DECEMBER TWELFTH CODES AND TIMES CORRECT ONE
BOY GEORGE FOX ONE YOKE KING TWO EASY LOVE TWO GEORGE KING

TWO NAN ZED TWO XRAY ABLE PUP TWO ZED KING TWO ZED LOVE THREE
ZED WATCH EIGHT ABLE QUACK OBOE EIGHT ABLE WATCH PUP STOP FREE
FOR ALL TWO BOY MIKE LOVK TWO LOVE YOKE TWO NAN ZED TWO ZED KING

THREE BOY GEORGE TARE THREE HAVE GEORGE THREE ZED YOKE FOUR
FOX BOY FOUR OBOE ITEM FOUR ZED SAIL FOUR 2ED WATCH STOP FOLLOWING
NOT TO SCHEDULE TWO ZED SAIL THREE XRAY MIKE FOUR BOY XRAY FOUR
OBOE ITEM SEVEN PUP OBOE EIGHT GEORGE QUACK STOP ALSO PHONE TWO
ZED KING STOP CONGRATULATIONS — COURSEY

This indicates that during the " Individual transmission " periods signals complete with

correct code letters were picked up from the following U.S. stations :

—

1 BGF ; 1 YK ; 2 EL ; 2 GK ; 2 NZ ; 2 XAP ; 2 ZK ; 2 ZL ;

3ZW; 8A0O; 8AWP.

And also that during the " free-for-all
"' transmission periods the following stations were

heard, signalling " Test, Test, Test " at their correct times in accordance with the prearranged

schedule :

—

2 BML ; 2 LK ; 2 NZ ; 2 ZK ; 3 BGT ; 3 HG ; 3 ZY ; 4 FB ;

4 0I; 4ZS; 4 ZW.

Calls from the following stations were also reported, but have not been verified by the schedule.

The stations concerned were, however, probably engaged in their ordinary routine traffic

communication :

—

2ZS; 3XM; 4 BX ; 4 OI ; 7 PO ; 8 GQ.

One receiver in this country also reported hearing 2 ZK, using his radiophone transmitter,

followed by the " Test " calls and his code letters in Morse.

This report for the first day's reception tests shows a very marked improvement as compared

with last year's Tests, as was to be expected in view of the many reports that have been received

lately of the reception of U.S. amateur signals in this country, as well as the reception of American

broadcasting stations.

Further reports of receptions during the remainder of the Tests will be published in these

columns in due course.
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Questions and Answers
XOTE.—This section of the itmgazine i.f pliKid iil the dinposal of all recie/ers who irish to receive advice

and information on matters pertaining to both the technical and non-technical side^ of wireless work. Readers
should comply with the following rules :

—(1) Each iptestion should be numbered and written on a separate sheet

on one side of the paper, and addressed " Questions and Atiswers,'' Editor, The Wireless World and Radio
Review, 12 \3, Henrietta Street, London, ir.C.2. Queries sliould be clear and concise. (2) Before .sending in

their questions readers are advised to search recent numbers to see whether the same queries have not been dealt

toith before. (3) Each communication sent in to be accompanied by the " Questions and Answers " coupon
to be found in the advertisement columns of the i.s.nic current at the time of forwarding the (/nestions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and u)de.^s typeimtten. this should be in block capitals. Queries will be answered under the initials

and tmcn of the correspondent, or, if so desired, under a " nom de plume." (5) In vietv of the fact that a large

proportion of the circuits and apparatus described in the-se answers are covered by patents, readers are advised

before making ti.se of them, to satisfy themselves that they would not be infringing patoit-s. (6) Where a reply

through the post is required every question- sent in must be accompanied by a postal order for the amount of
Is., or 3s. 6rf. for a maximian of four qtiestions. (7) Four questions i.s the maximum u'hich may be sent t'ji at

one titne.

"W.R.H." (Oldham) asks (1) For critici.sm

of his set. (2) The values of the comlensers connected

across the L.F. transformers. (3) The best turn

ratio for L. F. transformers.

( 1 ) The proposed arrangement is suitable, but

you woulfl probably secure louder signals if tlie

valves were connected, 1 H.F., 1 detector, and 1

L.F. The switching arrangement is correct,

although the valves not in use will stiU have their

filaments connected with the L.T. batt«rj'. The
switching arrangement shown on page 886.

September 30th issue, should help you, and we
think you cannot do better than adopt this scheme
yourself. (2) The fixed condensers have a value

of 0001 mfds., and are necessarj- for good opera-

tion. (3) The turn ration of the L.F. intervalve

transformer should be 2 or 3 to I.

" W.A.W." (Hull) asks for a design of a four

valve resistance capacity coupled circuit.

See Fig. 1. Suitable values are marked in.

You would find " R " type valves quite suital>le.

The amplifier will only be suitable for reception

on wavelengths above 2,000 metres.

" G.E.B." (Manchester) a.sks (1) For par-
ticulars of intervalve and telephone transformers.

(2) Where a connection from the condenser in a dia-

gram on page 43 is taken to. (3) Questions about
reaction. (4) The resistance per yard of No. 36
Eureka wire.

( I ) The construction of an intervalve transformer
was described in the issue of August 1 9th. The
telephone transformer may be made as follows :

—

Coil of iron wire,'i" diameter and 3" long ; primary
winding, 3 ozs. of No. 44 S.S.C. ; Secondary
winding. 4 ozs. of No. 34 S.S.C. (2) The connec-
tion is taken from the condenser to the end of

the transformer which is connected to + H.T. (3)
We do not advise you to adopt the proposed
arrangement. If you couple the reaction coil

to the anode circuit of the first H.F. valve, reaction
effects can always be obtained. (4) 14-8 ohms
per yard.

"F,B.T." (E.ll) asks (1) For a good two-
valve circuit for telephony. (2) What is the best

form of inductance for short wave work. (3) Why
o

"C.F.W." (Windsor) asks whether coils So.
1.0(1(1 and ITiO may be tised in place of the 1.500 and
l.2.">(l turns coils mentioned in the description of the

.Armstrong super-regenerative circuit in a recent i.ssue.

^'ou may try, but it is always better to follow

out the writers instructions precisely, at least,

until a good working knowledge of this class of

circuit is obtained.
"W.J.T." (E.17).—The value of resistance

Rj is about 2.000 ohms, and R, 5,000 ohms. The
voltage of battery B is roughly 100 volts, or the

same as B„.

the Post Office oidy allow 100 ft. of wire to be njied in a
single wire circuit.

(1) See diagram on page 841, September 23rd
issue. (2) Without doubt the most efficient coils

for short wave work are single layer coils. (3)

The Post Office limits the length of a single wire

aerial to 100 ft. in order to reduce the evil effects

of radiation when experimenters accidentiilly set

up oscillations in the aerial circuit. The P.O. may
however, grant permission for the use of a longer

aerial for the purpose of carrjong out .specific

experiments.
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"R.A.B." (Bristol) osA-.v (1) For a two-valve

circuit emplvi/inii H.F. amplification. (2) Whether

a loss of signal sircmith rciilts from rouplinq the re-

action coil to the H.F. transformer in.'itead of the

aerial circuit. (3) Are better re.^iilts possible from

a S-coil holder than from a i-coil holder ivhen a single

valve is v.tcd. (4) For a diagram shounng thi con-

necliotui of a i-coil holder to a single valve.

(I) See Fig. 2. (2) A loss of efficiency will

not result, as explained in several previous issues

of our journal. (3) Better results are possible

since tuning adjustments may be finer, and it is

Fig. 2.

possible to obtain a voii:aj,e s'ep-up from the

aerial to the closed circuit. (4) See Fig. 3. This
circuit however, is not to be recommended since

it is so easy to set up oscillations in the aerial

circuit^—to the annoyance of your neighbours who
may be listening-in.

"A.F.W.M." (Portsmouth).—To receive

broadcast transmissions you will require a small

coil of No. 22 D.C.C. wire. The former may be
3" diameter and 4" long, and 8 tappings shoidd be
taken oft" one end, then take a tapping off at every
eighth turn

" R.C." (Harrow) a.sks (1) Whether diagram
submitted i.9 correct. (2) // ive can suggest im-
provemenls. (3) Whether he should hear broad-

casting transmissions. (4) Suitable values of L.T.
and H.T. for " Ora " type valve.

( I ) and ( 2 ) The proposed arrangenaent will not

give signals, because the grid filament circuit is

shunted with a condenser. Several diagrams have
recently been given indicating the correct method
of connecting a crjstal detector and an L.F. valve.

(3) We think you should, provided the set is pro-

perly wired. (4) Use 6 volts L.T. with a filament

resistance of about 7 ohms. The H.T. may be
45 volts.

"J.W." (Romford) (1) Submits a diagram
of his .set and asks for a criticism. (2) Dimensions
of loo.se coupler to tune from 100 to 2,000 metres.

(3) Values of condensers. (4) Dimensions of anode
inductance and reaction coil.

( 1 ) The proposed arrangement is satisfactory,

but you would be able to use fewer switches by
adopting the switching scheme shown on page
883, September 30th issue. (2) The aerial coil

should be a winding of No. 22 D.C.C. wound on

a former 4" diameter and (>" long, with 10 tappings.

The closed circuit coil may be a coil of No. 26

D.C.C. wound on a former 3i" diameter and 6"

long with tappings. .\ switch to connect the

A.T.I, and A.T.C. in series or parallel will prove

of great help. (3) The A.T.C. = O-OOI mfd.

maximum, C.C.C. = 0000.) mfds. maximum, grid

condenser = 00003 mfds. fixed. By-pass con-

densers are 0001 mfds. fixed. H.T. battery

by-pass condenser has usually a capacity of from

001 mfds. up to 0-5 rnfds." The anode tuning

condenser may have a maximum value of 00002
mfds. (4) The anode coil may consist of a winding

of No. 32 D.C.C. on a coil 2i" diameter and 5" long,

with 10 tappings, and the reaction coil 100 turns

of No. 38 S.S.C. on a former 3" diameter.

"FILAMENT" (Penarth) asks (1) For

criticism, of set, diagram of which is submitted.

(2) Whether tlie capacity of a Dewar switch will

seriously affect results when connected in the H.F.

circuit. (3) Whether cleaning his aerial will increase

its effieieiwy.

(1) The proposed arrangement is very suitable

indeed, and the wiring is quite correct. (2) We
think you will find no serious los.ses occvu- if the

components of the switch are well spaced. Such

switches, however, are expensive, and you may
prefer to use small double pole throw -over switches,

which are quite satisfactory and relatively cheap.

(3) You could, of course.' haul down the aerial

and clean it, but the increase in efficiency will

probably not be noticeable. It is better to employ

stranded enamelled conductors when the aerial

is so situated that corrosion quickly takes place.

Fig. 3.

"W.P." (Seven Kings).—H.F. transformer

design is explained in the issues of September 2nd

and Itith. If you wish to wind the cylindrical

H.F. transformer for 300-450 metres described

on page 717 of September 2nd issue, wind 450 turns

of No. 40 S.S.C. copper wire on a cylindrical former

IJ" diameter. The windings, are both womid
in the same direction, and the leads which terminate

at one end are comiected with grid and plate.

'
' BEGINNER '

' (Walthamstow) asks us to

provide a wiring diagram for a panel which he

proposes to place on the inurkel ; whether any patents

are infringed, and what action to take with the Post

Office.

We cannot undertake to provide this information.

This section of the journal is devoted to the needs

of amateurs and experimenters. See the note

at the head of this section.
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"H.S." (Stretford).—We suggest you con-

struct the H.F. transformer described in the issue

of September 23rd, page 828. The wavelengtli

range of this transformer, when using a 00001 mfd.

tuning condenser, is from 350 to 1,000 metres.

If you desire to use plug-in type H.F. transformers

for all wavelengths, we suggest you wind seven
transformers, using ebonite formers 2^" to 3"

outside diameter, with a groove J" to J" wide

and i" to i" deep, winding the following turns :

—

50, 100, 250, 400, 650. 1,000 and 2,500 turns.

The prinian,' and secondary windings should ha\"e

equal tuiiis.

"PERPLEXED" (Forest Gate) asls (1)

Whether the tuned anode method of coupling is suitable

for lise over all xvavelengths. (2) For a circuit

using 2 H.F., 1 detector, atid 1 L.F. valves with

arrangenieiUs for cutting out valves.

(1) The tuned anode method of high frequency

amplification is suitable for use over all wavelengtlis.

On short wavelengtlis the tuning condenser should

have a maximum vahie not exceeding 0-0002 mfds..

but on the longer wa\-elengths this condenser may
convenientlv have a maxinnun value of 0-0004

"H.W.A." (Cheltenhain) .—The Armstrong
super-regenerative circuit is sjiecially int.ended

for use on a frame aerial, and if used on an outside

aerial would cause serious interference with other

experimenters. The values given for the various

components in the description which appears
in oiu- issues of October 21st and 28th are especially

applicable for use with a frame aerial, and if you
intend to use this apparatus with an outside aerial

for experimental purposes, you will have to make
a number of tests for yoxuvelf to determine the

necessary values for the components Several

descriptions of the Armstrong super-regenerative

circuit have appeared in our issues for many
weeks past, and most of the circuits given make
use, of course, of only two valves. The set des-

cribed by Mr. Harris in our recent issues has a
note magnifier in order to extend the range of its

use as advocated. We understand that the Post
Office will not sanction the use of the Armstrong
circuit on Broadca.sting wa\elengths even when
connected to a small frame aerial.
" F.G.S." (Hornsey).--The A.T.I, of the trans-

mitter could consist of a coil 40 turns of No. 16

mfds. (2) See Fig. 4. As you have not submitted
particulars of the switches j-ou propose to adopt

'n this circuit, we have shown ordinary double

pole throw-over switches connected.

"R.H.M." (Shepherd's Bush).—The anode
reactance should have a value of about 70,000 oluns,

and should be capable of carrying a current of a

few miUiamperes. The proposed arrangement is

quite suitable, but it will probably not be necessary

to use cells in the grid of the first valve. A poten-

tiometer is not essential, but you would find one

useful to control the potentials of the grid of the

H.F. valve. The anode voltage should be much
higher when resistances are in the anode circuit,

and we suggest 65 volts as a suitable value, and
6 volts for the filament. The apparatus does not

conform with the P.O. regidations. When receiving

on short wavelengths the reaction coU should

be coupled with the secondary of the H.F. trans-

former. When you wish to receive long wave-

lengths, the arrangement proposed is quite

suitable.

</. 4.

D.C.C. wire wound on a former 5" diameter and
8" long. We suggest you take tappings at every
eighth turn, and also take a few tappings at every
other turn at the aerial end of the inductance.

The reaction coil may consist of 80 turns of No. 22

D.C.C. wire wound on a former 4" diameter. You
will probably have to experiment a little and find

the best value of reaction coupling.
" W.T." (Holloway).—The proposed arrange-

ment is correct. The fixed condensers have the

following values :

—

20 foils 2J"x 1}" mica 0-002" X 0-053 mfds.

6 foils 1}"X 1" mica 0-002" X 0-0079 mfds.

3 foils l|"x 2" mica 0-002" X 0-0032 mfds.

The 0-001 mfd. fixed condenser may consist of

3 foils with an overlap of 1" X J" mica 0002"
thick. The 0-0005 mfd. fixed condenser may con-

sist of 3 foils lj"xj" with mica 0-002" thick.

The above are the theoretical values, and will not

be correct imless the plates of the condenser are

held very tightly together so that the dielectric

mav be considered as all mica.



December 23, 1922 'IHK WIKKl.KSS WORLD AXI) RADIO RKVIKU 41!)

"M.V." (Belgium). -The circuit given on
page 883, September 30th issue, and tlie coil system
to which you refer, will be quite suitable for the
reception of short wave telephony. L.K. trans-

forraei-s usually liave a ratio of 1 to 2 or I to 3,

and it is better to use a small ratio and ha\e a

large primary impedance, than to ha\e a large

ratio transformer with a low primary impedance.
The telephone transformer should liave a high
impedance primary, and the secondary should be
wound to match the impedance of the telephone
receivei's. \\lien using low resistance telephones,
the secondary has a low impedance. Pin type
H.F. transformers are quite suitable in a circuit

of tliis kind, and the primary winding could be
tuned witli a variable condenser of 00002 mfd.
maximum value. A 0-0005 mfd, variable con-
denser is useful for tuning the reaction coil, and
while it may not always be required, probably
you will find it useful on occasions. The H.F.
transformers in your possession will probably
time to 1,000 metres, and while they are quite
useful, you will get better results when using the
plug-in type H,F. transformer. We understand
from your figure that the aerial is 26 feet high.

The aerial could, with advantage, be raised another
30 feet. We suggest you construct the H.F.
transformer, particulars of which are given in

the articles on "Experimental Station Design,"
which appeared in the issues of September 2nd and
16tli.

" J.E,H." (Herts) a.ik-.t for a three-fiilrr cin-utt

nsiiuj an H.F. tran.-iJorm€r.

( 1 ) See Fig. 5. The primary and secontlar\-

windings could consist of a number of basket
coils connected in series. The coils shoukl be
spaced with J" insulating distance pieces, and tap-

pings taken to switches. The anode and reaction

coils could also consist of basket coils. The values
of condensers, etc., are marked in. A switch is

provided for joining the A.T.C. in series or parallel

with the A.T.I. The A.T.C. and A.T.I, should be
in series when receiving short wavelengths.
"R.R." (Paris).—The Armstrong super-

regenerative circuit is described in the issvies of

October 21st and 28th, and your difficulties will

probably disappear when you have read the second
and concluding portion of the article. A suitable

variometer would, have as its rotor a ball .')"

diameter, and the stator would be correspondingly
larger. A two-pile winding has just less than four

times the inductance of a single layer winding of
the same mean dianictci' and length.
To cover a wavelength of loO to 2.5,000 metres,

using a tuning condenser of O-dOO,") mfds., would
require a coil with a maximum inductance of
3fiO millihenries. If you could u.se a larger con-
denser, say 0-0015 mfds., the coil would need an
inductance of only 120 millihenries, which is a
much more reasonable proposition. We suggest
a five-pile winding, and a coil 5" diameter and
6" long, using No. 24 D.S.C. wire. You will need
at least 15 tappings.

"W.B." (Wellington). Ihc circuit given
on page 474, (jctober 29tli, HI21. is cjuite suitable,
and very good results are obtainable. The oscilla-

tion transformer lias two secondaries, and the
potentials are applied to valves connected one in
each side of the Wheatstone bridge.

"W.H.S." (Wimbledon).—We do not recom-
mend the use of phigs and jacks in H.F. circuits,

but the circuit arrangement submitted, making
use of plugs and jacks, is correct apart from the
connections marked in. The proposed arrange-
ment shows the reaction coil coupled with the
aerial coil. Unle.ss very great care is used, energy
will be transfeiTed to the aerial circuit. We
prefer to couple the reaction coil to a secondary
circuit, or better still, to the H.F. transformer
connected between the anode of the first valve
and grid of the second. The H.F. transformers
are suitable, but you may find it better to tune
each [irimary winding with a small condenser
consisting of two moving and three fixed plates.

We consider the primary winding of the L.F.
transformers has too few turns, and we think
you should use at least G,000 turns in the primary.
The grid condenser should be 00003 mfds. Con-
densers Fl, 2 and 3, across the L.F. transformers,
should have a capacity of 0-001 mfd. The valves
and telephones suggested are quite suitable,

" K,K.P." (Cambridge).—The proposed ar-

rangemeiit is not \-ery suitable, because the |:>resence

of an inductance coil in series with the loojj limits

the size of the loop, and therefore the amount
of energy picked up, A better arrangement
would be to u.se a larger loop, and tune the loop
with a small variable condenser. A condenser
with a maximum capacity of 0-0003 mfds. is'

suitable provided tapjjings are taken from the loop.

We suggest you use a frame 5' srjuare, with 10
turns of wire spaced Y' apart, and take 5 tappings.

" CHAKOO " (Brentford) ii-tht wacelent/lh of
loo-se-coitpled tttner.

The tuning wavelength range of yoiu- coils

when connected to the aerial will be from about
150 metres to 800 metres.

*'S.M," (Bristol) a^k.'i set'enil qtte.it iun.s con-
cerning a Broadca.st Receiver " by BuU, described

in the issiies of AugvM 26</i and September 2»k/.

(1) Provided you employ suitable inductions,

you should be able to tune up to 25,000 metres.

(2) You will find the plug-in type of transformer
quite suitable. (3)

"' R " type valves are quite
suitable for use in this amplifier. (4) The A.T.C.
may have a maximum value of 0-00015 mfds.,
and the closed circuit tuning condenser 0-0005 mfds.
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"L.B." (S.E.3) "."fc* (1) The correct calue of

grid leak: (2) Why best resultn are obtained when

the filament resistance is short circuited. (3)

Whether PCGG should be received using a single

valve set. (4) .iny suggestions for the ijnprovement

of his set. particulars of which are .'•ubntittefL

(1) You n-ill fold 2 megohms a suitable value of

leak resistance. (2) Probably the use of a 4volt

filament battery is the reason. We suggest you
i;se (i volts with tlie resistance. (3) We do not

think so. (4) We suggest you increa.se the anode
potential to 60 volts, otherwise the set is correct.

" ULTRA V " (Durham) ask-s {1) For a circuit

utilising components in his possession. (2) From
what distance he should receive .signals using a loop

aerial. (3) Dintensions of a loop aerial. (4) The

correct H.T. volts.

(1) See diagi-am.s given in recent issues. (2)

Without detailed knowledge of your set we cannot

say. (3) We suggest a frame 4' square wound
with 15 turns of No. 18 D.C.C. The turns should

be spaced a little and foiu- tappings be taken. (4)

With ' R " type valve about 60 volts.

"M.G.K.'' (Greenock).—The figure to which

you refer shows tlie method of connecting a timed
anode H.F. valve with a detector valve. The
tuned anode winding may be a coil Of No. 30 S.S.C.

woiuid on a former 2J" diameter and 6" long with

16 tappings. This circuit should be timed to the

wavelength of the signals received. When the two
valves are connected to form a 1 detector and 1 L.F.

combination, there are le.ss adjustments to be made,
but signals will not be so loud a,s with the H.F. and
detector connected valves. The advantage of

using a telephone transformer and low resistance

telephones over the use of high resistance tele-

phones connected directly in the anode circuit lies

not so much in any difference in signal strength,

but in the robustness of the former arrangement.

The high resistance teie|jlione windings are of very

fine wire, and the insulation is easily tlestroyed.

"E.N." (Kent) Ao6' difficulty in getting an iron

chokCy inductance nboi't 1 henry, made up and asks

for particulars.

We think any firm of electrical engineers

would gladly undertake to make this choke for

you. The choke is quite simply constructed. It

raay consist of a bundle of iron wire with a diameter

of i", upon which is wound 2.000 turns of No. 36

S.S.C. wire. If you have a .small intervalve trans-

former, you could connect the two windings in

series and use that, or if you have an old intervalve

transformer which is damaged, vou could rewind
it with the No. 36 S.S.C. wire. The value of this

choke is not critical.

"H.W." (N.l).-~The diagram on page 883

September 30th issue, indicates the method of

connecting up .5 valves \i-ith switches to cut in or

out valves as required. Double pole throw o\er

or the Dewar type of switch is suitable. The H.F.
transformers will, we assume, be already moimted
as indicated in the sketch submitted. It is then

only necessarj' to join I hem in circuit as indicated

by your sketch.

"L.F. ICI " (Kilmarnock) r/.v/.v.- (I) and (2)

irhere he can obtain particulars of the construction of

<i Marconi receiver. (3) Where to obtain particulars

of the construction of a 'A-valve set.

(1) and (2). We have no particulars of the

construction of this type of receiver, and we suggest

you build a tuner yourself. The A.T.C. should
have a maximum value of about 0.001 mfds.
The A.T.I, could be a coil 4" diameter and 8" long

wound full of No. 24 D.C.C. wire with 18 tappings.

The secondary coil could be a winding of No. 28

D.C.C, 3i" diameter and 9" long, with 12 tappings,

and is tuned with a condenser of (1.000.5 mfds.

maximum capacity. (3) The construction of a
4-vaIve set is described in the issues of July I5th

and 22nd, and November 25th. and you will be
able to easily modify the recei\'er so that 3 valves

are used.

" AERIAL" (Chiswick) asks (1) For a diagram

for crystal set. (2) Hoiv far it will receive speech.

(3) The crystal to use.

(1) See Fig. 6. The A.T.I, could consist of a
coil 5" diameter and 6" long, woimd full of

No. 22 D.C.C, with 12 tappings. (2) With careful

atljustments the range will probably be 15 mUes
from a broadcast station. (3) We suggest you use

a perikon detector.

Y
-H-

Fig. 6.

/

" J.S." (E.C.I).—The frame aerial may con-

sist of a frame 4' square, upon which is wound
15 turns of No. 18 D.C.C wire, spaced J" apart.

Five tappings should be taken to the switch for

rough tuning. We consider the units in your
possession sufficient to operate a loud speaker
satisfactorily. The term microfarad means one-

millionth of a farad. The farad is the luiit of

capacity, and a condenser has a capacity of one farad

when it is charged to a potential of one volt

by one ampere. The call " CQ " means all

stations. When a station is transmitting and the

call ' CQ is made, all stations are invited to

listen in.

SHARE MARKET REPORT

Prices as we go to press on December 15th, are

;

Marconi Ordinary . . . . £2 2 9

,, Preference

Debenture-

Inter. Marine.

.

,, Canadian

Radio Corporation of America ;

—

Ordinary

Preference

1 10 6

101 15

1 fi

9 ^4

15 9

13 e
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The Manchester Broadcasting Station

A DESCRIPTION OF THE INSTALLATION.

THE station is situated in the Research

Department of the Works of the

Metropolitan-Vickers Co., Ltd.Trafford
Park, Manchester. The company is techni-

cally ver}' closely

associated with the

pioneers of broad-

casting, the Vl'est-

inghouse E. and
M. Company of

America, and claim

to have at their

disposal the whole
of the experience

and technical
knowledge of that

company.
The broadcasting

station is at present

being operated each

evening from 6 p.m.

until ID p.m., and
it is anticipated

that transmissions

will shortly com-
mence on Sundays.
Great care is exer-

cised in the selection of suitable programmes
and the choice of artistes. It is found that

artistes with a good reputation for ordinary

i'\

Fig. I. Tlie power plant of 2 ZY

Stage and concert work are not necessarily

successful from the point of view of broad-
casting, and it is anticipated the demand
will be met sooner or later with the provision

of training schools

where the peculiar

technique neces-

sary may be ac-

quired.

The power for

the radio trans-

mitting set is sup-

plied by a small

generator in the

w-orks power-house
at 440 volts, 50
cycles, 3 phase, and
this is employed to

drive a triple set

_ consisting of an

%^J9, J, ^ induction motor,
'^^^y^lP^^ high tension direct-

current generator

and exciter (see

Fig. i). The high

tension generator

is rated at 2-5 kW.
at 5,000 volts, and runs at 1,500 R.P.M.
The full load current is therefore 0-5 amperes.
The exciter is a small direct-current generator.
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and supplies the field of the high tension

generator through a potentiometer type field

regulator. This enables stable adjustments
to be obtained even down to very low voltages

which are occasionally required for test and
experimental purposes.

Two of these sets are installed, and a com-
pkte change-over of drive and supply can be
effected in emergency by throwing over a

single switch from one side to the other.

Suitable filter circuits are provided at the

high tension generator to receive the com-
mutator ripple.

The transmitter panel was installed by the

Radio Communication Co. of London, and
employs four Mullard 0-500 valves and one
MuUard 0-150 valve (Fig. 2). The high
tension D.C. supply is applied at 5,000 volts

directly to the anodes of the valves, and suitable

protective gear is provided to protect the
generating set against short circuits. A trip-

switch can be seen above and to the right

of the operator's table.

The lower operating handles in the set control

the grid excitation and tuning. The second
row control the filament heating circuit.

The transmitting panel and listening-in arrangement.

Referring to Fig. i, the two power sets are

located one on each side of the control panel.

The generator is the centre machine, and the

induction motor, which is rated at 5^ H.P.,

is the first machine. The rear machine is

the exciter.

The throw-over switch to transfer the main
and starting gear from one set to the other

is the lower switch on the panel. In the

centre is the starting and overload gear,

and the upper switch is the high tension switch

for connecting the supply to the transmitter.

Suitable ammeters and voltmeters are mounted
on the upper portion of the panel. The
aerial lead-in may be seen fastened to an

insulator on the top of the operating table.

A fuse is included in the circuit. The A.T.I,

is the coil situated at the top of the panel,

and the grid excitation coil may be seen

secured to the top of the A.T.I. The coupling

is varied by rotating the grid coil through

pulleys and string. A special listening station

is provided at Hale, seven miles away from

Trafford Park, so that the character of the
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modulation can be checked. The filaments

of the transmitting valves are heated from a

30-volt battery of accumulators.

The studio (Fig. 3) is accommodated in

a spacious room adjoining the transmitting

room. The walls are draped with suitable

hangings, and the floor has been carpeted

to avoid the resonance and echo encountered

from the floor and walls of ordinary rooms.

The equipment comprises a Steinway grand

piano with a Welte player attachment, a

new Edison gramophone of the latest diamond-

disc type, and an Aeolian Vocalion Graduola

special microphone is used. A distribution

board is used to switch on the microphone
required, and the sounds picked up are given

a preliminary amplification in the studio,

and further amplification is given in the trans-

mitting room before the amplified currents

are impressed on the aerial. The distribution

switch and three-valve amplifier are seen

secured to the wall of the studio.

The aerial used is of the cage type, and is

suspended between the top of the water-

tower and the highest point of the main works
building. The lead-in is taken from the

Fm, The studio of 2 ZV.

cabinet gramophone. The studio is connected

with the transmitting room by multicore

cables which may be used for microphone

or other control circuits, these latter being run

in separate cable to avoid inductive inter-

ference. The music and speech from the

studio is picked up by microphone or other

suitable apparatus supported on convenient

stands and placed in the correct position

relative to the source of sound. The ordinary-

Post Office solid-back type of microphone

is used for all purposes with the exception

of transmissions from the piano, for which a

centre of the main aerial and drops into one

of the research laboratories. Each cage has

six wires supported by suitable loops, the

average height being 160 ft. An earth connec-

tion is used.

The station has worked since its inception

on 800 watts, and an aerial current of 5 amperes

is obtained. It is hoped to increase the power

almost immediately to i"5 kW., the full

power for which the station is licensed.

Because of the experimental nature of the

station, further technical details are not yet

available for publication.
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Exhibition of 10-kW. Vacuum Tubes.

Before the meeting of the Institution of Electrical Engineers last week,

an exhibition of lo-kW. Vacuum Tubes was given by the President. The
vacuum tubes shown are, of course, recent developments of the original

thermionic rectifying valve, made by Dr. Fleming.

The large lo-kW. valves are used for radio transmission, and are

of two types, the rectifier (2 electrodes) and the oscillator or amplifier

(3 electrodes). A
special feature of these

valves is the water-cooled

anode, consisting of a

copper tube, which is

fused to the glass bulb by
means of a special copper-

glass seal. This joint is

Centbe : Filament Grid
and Anode oj \Q-kW . Trans-
mitting Valve bejoreassembly.

Below ; A complete 10-

kW. Transmitting Valve.

Abo\"e : Valve inserted

in water circulated cooling

jacket.

gas tight, and is un-
affected by the heating

and cooling occurring

both during manufacture

and operation. When in

service the tube is

mounted so that the

anode is surrounded by
a metal jacket through
which cooling water

circulates.

A further

anode, the

seen.

exhibit showed the detailed assembly of the filament, grid and

nature of the copper-glass joint upon the latter being readily

The following are the characteristics of the lO-kW. tube :—Normal
filament current, 24 5 amperes ; normal filament voltage, 32 ; normal

plate voltage, 10,000 ;
power taken by valve (including losses in valve),

15 k\V. ; and output power delivered, 10 kW.
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Chemical Rectifiers for Plate Voltage
Supply.

By E. H. Robinson (2 VVV).

UNDOUBTEDLY the greatest problem
that faces the amateur when he starts

using thermionic valves for reception

or transmission is that of obtaining a cheap
but reliable source of high tension current.

Where electric lighting mains are laid on it is

cheaper to derive one's H.T. from this source

than to buy dry batteries, especially when
more than one hundred volts is required.

The use of D.C. mains has been dealt with
in a recent issue of the Wireless World and
Radio Review* and as many municipal lighting

supplies are alternating current I shall confine

SPARK COIL
SECONDARY

CORE OF mON STKIPS

Fig. I.

my remarks to the use of the latter. In the

writer's opinion the man who has access to

A.C. is much better off than the man who has

D.C. at 200 volts, because A.C. can be trans-

formed up or down without serious loss to

any desired voltage. With D.C, on the other

hand, one cannot obtain more than the supply

voltage, and to obtain less it is necessary to

insert wasteful resistances or potential dividers.

The device which I am about to describe is

cheap to make and will give a smooth current

of 50-100 milliamperes at voltages from 500
downwards, suitable for transmission or for

receiving amplifiers.

*June 17th, 1922, p. 343.

Tr.\nsfor.\ier.

Almost any type will do as long as the primary
is suited to the voltage of the A.C. mains and
the secondary gives an effective voltage a little

higher than the required high tension voltage.

As both periodicity and voltage vary consider-

ably in different localities it is impossible to

give specific values for the windings of the

transformer. The writer's transformer, which
ALUMINIUM ifiW OR LEAD

Fig. 2.

works off 40 volts at 90 cycles, is made out of

an old 2-in. spark coil. The original primary

was removed and another inserted consisting

of I lb. of 20 gauge D.C.C. copper wire wound
neatly on a core made up of 30 flat strips, | in.

by 14 ins., cut from ordinary tinplate (tinned

iron). After insertion of the primary the

strips were bent over, as shown in Fig. i, to

form a closed magnetic circuit. As a matter

of fact it was found necessary to unwind some
of the secondary from the inside in order to

make a space large enough to accommodate the

primary. This was easy enough as the secon-

dary had been wound in layers separated by

waxed paper and not in sections. There are

tappings on both primary and secondary so

¥)

(b)

Fig. 3.

that a large range of voltages is obtained from

1,000 volts downwards. The transformer is

fairly efficient considering its simplicity and

cheapness.

Rectifier.

The action of the rectifier depends on the

well-known fact that an electrolytic cell con-

taining an aluminium electrode and an iron
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one dipping into a saturated solution of

ammonium phosphate will allow current to

pass from iron to aluminium but not in the

ALUMINIUM

Hilili|ili|i |i|»l^- H|l|l|l|l|l|l|l|l

lllllllllh m*

Fig. 4.

reverse direction, provided that the alternating

E.M.F. applied to the cell does not exceed about

8o volts. If therefore we wish to suppress

one half of the cycle of A.C. at say 500 volts,

we must use a unit of about six such cells in

series. Such an arrangement is shown in

Fig. 2, but the resulting current would consist

of unidirectional pulses, as shown in Fig. 3a

by the thick-hned humps, with inactive periods

between them. Half-cycle rectification is some-

what difficult to render smooth by means of

chokes and condensers ; fortunately however

we can, by a slight elaboration of the rectifier,

il
<D|

®
^

Fig. 5.

Utilise the suppressed portion indicated by
the dotted lines in Fig. 3a and obtain in the

output circuit a pulsating unidirectional current

of the nature indicated in Fig. 3b. The
arrangement of the cells is shown in Fig. 4.

There are four units of several cells each, and
it will be seen that if an alternating electro-

motive force is applied at A and B the output

at points C and D will have a constant polarity,

C always being positive and D negative.

As the currents required in valve work are

very small, usually only a few milliamps, the

rectifier cells may be quite small. The
writer's own rectifier is made up of 24 test-

tubes 5 ins. long by | ins. diameter, each

about half-filled with a saturated solution of

ammonium phosphate. The electrodes are

simply 16 gauge aluminium wire and 16 gauge

galvanised iron wire respectively, dipping

about one inch below the surface of the electro-

lyte, this giving ample electrode surface for

ordinary purposes. The experimenter is ad-

vised however to use 16 gauge tin or lead fuse

wire in place of the iron wire as the latter,

although perfectly satisfactory while it lasts,

becomes eaten away after continued use.

Connection between electrodes in successive

cells has been made as shown in Fig. 5a by

Fig. 6.

bending the iron wire into the shape indicated,

inserting one end of the altmiinium wire into

the spiral portion and hammering the joint

on a flat surface so that the iron wire nips the

aluminium firmly. In view of the fact that

the electrodes need renewing occasionally, the

arrangement in Fig. 5b would be more satis-

factory ; here the short brass connectors with

set-screws will allow any electrode to be re-

placed in a moment. The whole rectifier is

mounted in a wooden test-tube rack, such

as may be seen in any chemical laboratory,

and occupies an overall space 3 ins. 14 ins.

base by 7 ins. high. Fig. 6 shows the general

arrangement. This rectifier is designed to

give four or five hundred volts for transmission,

IV
-'•^W^ T'

Fig. 7.

but for receiving purposes where voltages of

only about 30-90 are required fewer cells may
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be used ; four groups of 3 cells each will be

more than sufficient.

Smoothing out A.C. Ripple.

In order to render the pulsating D.C. ob-

tained from the rectifier suitable for ordinary

purposes it is necessary to convert it into

a continuous and uniform flow of current,

otherwise there would be a terrific hum in the

phones in the case of a receiver, or in the

emitted carrier-wave in the case of a trans-

mitter. This is effected by passing the current

into a 3-mfd. condenser Ci (Fig. 7), thence

through chokes Lj and Lo of two or three

henries inductance each, and into another

3-mfd. condenser C^. From C, leads are

taken to the valve circuits. Lj and L_, may be
the secondaries of two small induction coils.

The writer is using the secondaries of two
old Ford ignition coils which were picked up
cheap, the usual core consisting of a bundle
of soft iron wires being retained. With such

a smoothing device it is practically impossible

to get A.C. ripple in the output, even with

half-cycle rectification. The condensers C,

T
I --^s^

i|ihi/^ T

Fig. 8.

and C2 may be of the Mansbridge rolled type

which can be bought very cheaply. The
construction of a smoothing unit was des-

cribed in the article referred to earlier.

Miscellaneous Details.

Various details should be attended to in

order to get the best results. First, the electro-

lyte should be a saturated solution of pure

ammonium phosphate. The " commercial "

product is cheaper and will work, though less

efficiently. A copious sludge may form after

a few days' use, but the presence of this does

not seem to matter. Sodium bicarbonate

and borax are often recommended as substi-

tutes for ammonium phosphate, but though
very cheap they are in the writer's experience

inferior, and it is better to pay twice as much

and use ammonium phosphate. Ammonium
molybdatejis stated to be the best electrol)te.

but as its cost is prohibitive the writer has not

tried it.

A good plan is to float half an inch of paraffin

oil on top of the electrolyte. This prevents
" creeping " of the salt in solution, retards

evaporation, improves insulation and lessens

corrosion of the alimiinium just where it enters

the solution.

In connection with the use of Mansbridge

condensers I ought to add a word of warning,

particularly to those who intend to use several

hundred volts across them. Always light your

valve filaments before switching on input in

to H.T. supply ; if the H.T. is switched on
with the filaments out an excessive potential

may build up across the condenser and break

down the dielectric. Mansbridge condensers

will stand 500 volts, but not much more, and

if higher voltages are contemplated, then each

3-mfd. condenser will have to be replaced by

two 6-mfd. ones in series. Breakdowns arc

indicated by a crackling noise in the condenser.

Fiu- 10.

It may occur to the reader that where

voltages not exceeding 100 or so are required

the transformer could be dispensed with and
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the rectifier worked direct off the mains ; but
here a difficult^' arises as one side of the mains
is always earthed. If, as is usual, a part of the

valve circuit is connected directly to earth, half

the rectifier becomes short-circuited and ren-

dered inoperative. This trouble however
may be overcome by inserting a fixed condenser
in the earth lead of the set as shown in Fig. 8.

A transformer (not auto-coupled) is preferable,

as it is safer and gives greater flexibility of
adjustment of voltage.

Results Obtained.

The rectifier described above has been used
both for receiving and transmitting with very

satisfactory results. The telephony trans-

mitter circuit is shown in Fig. 9. When the

filament is lit with an accumulator the carrier

wave is absolutely free from ripple and several

other stations report that the C.W. is as pure
as if dry cells were being used for H.T. The
transmitter is capable of putting over 0.3 amps,
into a 30-ft. (double) aerial on a wavelength
of 400 metres. If the filament is lit off 6 volts

A.C. a slight ripple is introduced.

When receiving I sometimes use my power
valve (an A.T. 40) as a note magnifier as shown
in Fig. 10. An ordinary 36-volt battery is

used on the detecting valve (an R) and 300-400
volts from the rectifier and the amplifier. The
form of coupling between the two valves seems
to give less distortion of received telephony
than transformer coupUng. The choke L may
be a pair of high resistance phones or the

secondary of an ignition coil. Absolutely no
A.C. hum is detectable in the telephones and

the magnification of signals which are fairly

strong in the first place is enormous.
I claim the following advantages of the

chemical over the thermionic rectifier for A.C.
rectification :

—

(i) Much cheaper to install (mine cost

me only a few shillings).

(2) Cheaper to run as there are no fila-

ments to light.

(3) Less fragile.

(4) Much less resistance to currents in

the right direction, consequently less loss

in potential than with a thermionic valve.

A freshly made up set of cells should

work without requiring attention for a month
or two, according to the duty it has to perform.

N.B.— I do not wish to be responsible for

the untimely electrocution of any innocent

reader, so I will add a warning about H.T.
transformers. Although an H.T. transformer

such as I have described does not give such

high maximum potentials as, say, a 2-in.

spark coil, it is capable of delivering through
the human body much larger ciurrents and
must be treated with respect accordingly.

The H.T. side must be well insulated and
nothing connected to it should be touched

without first making sure that the input current

is switched off. It is advisable to switch off

the current feed to the transformer primary,

prior to the valve filaments, first to avoid

breakdown of the Mansbridge condensers,

and secondly to ensure that the condensers

are discharged before touching the apparatus.

Also make sure that the primary windings

are suited to the mains off which they are

to work.

ELEMENTARY INSTRUCTIONAL LECTURE.
An experimental Lectm-e dealing with the Principles of Radiotelephouy, and primarily intended

for Associates of the Radio Society of Great Britain, will be given by G. G. Blake, M.I.E.E., A.Inst.P.,

at the Institution of Electrical Engineers on January 12th, at 6.30 p.m. Tickets will be sent to

Associates. All interested are invited, and tickets can be obtained by sending a stamped and
addressed envelope to Mr. Leslie McMichael, Hon. Secretary, The Radio Society of Great Britain,

32, Quex Road, West Hampstead, N.W.6.
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Electrons, Electric Waves, and Wireless
Telephony—XIII.

By Dr. J. A. Fleming, F.R.S.

The articles appearing under the above title are a reproduction with some additions of the

Christmas Lectures on Electric Waves and Wireless Telephony given by Dr. J. A. Fleming, F.R.S.

,

at the Royal Institution, London, in December and January, 1921-1922. The Wireless Press, Ltd.,

has been able to secure the serial rights of publication, and any subsequent re-publication. The
articles are therefore copyright, and rights of publication and reproduction are strictly reserved.

4.

—

Production and Detection of Electric

Waves of Great Wavelength.

Our next step must be to explain the

manner in which electric waves of much
longer wavelength than those employed in

the above experiments can be created and
detected. Especially is it necessary to describe

the method of generating the type of electric

wave employed in wireless telephony.

It will be convenient to begin with a descrip-

tion and explanation of an instrument called

a thermionic valve, because this is used not

only to create but to detect these electric

waves of great wavelength.

It has been mentioned already in speaking

of the free electrons in conducting materials

that these atoms of electricity are in constant

irregular motion in the inter-atomic spaces.

Part at any rate of the sensible heat contained

in any substance which gives it what we call

its temperature, is due to the energy of

motion of these free electrons.

According to a certain theory called the

theory of equipartition of energy, these free

electrons should have the same average

kinetic energy as gas atoms would hav, at the

same temperature. We have seen that the

root mean square (R.M.S.) value of the velocity

of molecules of oxygen gas is nearly 461

metres per second, and since the atom of

oxygen is 16 times heavier than the atom of

hydrogen, the R.M.S. velocity ofhydrogen mole-

cules is ^ 16 ' 461 — 1844 metres per second.

But a negative electron has a mass of about

1, 1,700th of that of a hydrogen atom. Hence
the R.M.S. velocity of the free electrons in a

conductor should be

^ 1700 X 1844 = 41 X 1844 = 75604 metres

per second, or nearly 47 miles per second.

If the temperature of the conductor is raised

this electronic velocity will be increased,

being nearly proportional to the square root

of the absolute temperature; that is, the

temperature reckoned from — 273° centigrade.

If then the temperature is very high, the

velocity of some of the free electrons may
become so great that those near the surface

of the material are flung off from it.

This, indeed, is what happens when a wire,

say, of tungsten is heated to a bright incandes-

cence in a high vacuum, as in the case of the

filament of an incandescent electric lamp.

It must be remembered, however, that every

electron which escapes leaves behind it a

chemical atom deprived of an electron, and

therefore having a positive electric charge of

equal amount. Hence unless we supply from

some source electrons equal to those that

escape, the metal, if insulated, would soon

acquire such a high positive potential as to

hold back more electrons from escaping.

This emission of electrons, due to high

temperature, is called thermionic emission.

In order that it may take place continuously,

we have to surround the incandescent metal

with a metal enclosure and to connect the

positive terminal of a battery to this sheath

or plate, and the negative pole to the hot

filament (see Fig. 65).

The arrangement then that is necessary is

to construct an ordinary high vacuum incandes-

cent electric lamp, having a straight or loop

filament {F), preferably made of drawn
tungsten wire, because that material has a very
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high melting point and will bear heating to

2,000 C. or 2,500 C. without risk of fusion

(see Fig. 61).

Around this filament but not touching it,

is a metal cylinder (P), made of sheet nickel,

which is fastened to a platinum wire (A),

sealed airtight through the glass bulb. With
such an apphance it is very easy to show that

an incandescent metal filament in a vacuum
is giving off negative electricity by the following

experiment (see Fig. 65.).

B •
I *

M
Fig, 65. A Fleming Oscillation Value.

Provide a gold leaf electroscope, consisting

of a pair of gold leaf slips contained in a glass

bell jar. Connect the terminal of this with

the metal cylinder of a valve. Give to the

gold leaves and metal cylinder a charge of

negative electricity by means of an ebonite

rod, rubbed with flannel. If the filament of

the valve is not incandescent the gold leaves

should remain diverged, that is, the system
should retain an electric charge of negative

electrons.

If then we make the filament incandescent

by passing an electric current through it, we
shall find that the negative charge is still

retained by the cylinder and gold leaves.

If, however, we give to them a charge of

positive electricity' by means of a warm glass

rod rubbed with silk, the filament being cold

or not incandescent, we shall find that the system

still retains that charge provided the insulation

is good. The moment that the filament is

made incandescent by passing a current

through it, the gold leaves of the electroscope

collapse, showing that a charge of positive

electricity is instantly removed from the

cylinder. This can only be due to the emission

of negative electrons from the incandescent

filament. It is convenient to make the

filament of such a length that it is rendered

incandescent by the current f om a storage

bitter}' of two to six cells or, say, 4 to 12 volts.

If then we connect the positive pole of
another separate voltaic battery to the terminal
of the metal cylinder, technically termed the
plate, and the negative pole to the negative
terminal of the filament, and if we insert in

that circuit an instrument called a milliammeter,
for detecting and measuring electric currents,

we find a current, that is a stream of electrons

moving, inside the bulb from the hot filament
to the metal cyhnder. This is called the

thermionic current.

Since the stream can only flow when the

cylinder is positively electrified and the

filament negatively electrified, because the

filament can only emit negative electrons, the

device enables us to permit electrons to move
in a circuit only in one direction. Hence it

was named by the author in 1904, who so

used it for the first time, an oscillation valve,

and it is now commonly called a Thermionic
valve.

The great use of it proved to be to convert

high frequency alternating currents ofelectricity
into unidirectional or direct currents. If in

place of the battery we connect the plate of

the valve with the filament through a circuit

outside the valve which contains some source

of alternating electromotive force or high
frequency oscillations, then it will be evident

that when the electromotive force is in such
a direction as to make the cylinder or plate

positive, an electron current will flow from the

filament, but when the plate is negative it will

keep the electrons from coming out of the

filament. Therefore the electron current is

always in one direction through this external

circuit or plate circuit as it is called. The
high frequency alternating current is then said

to be rectified by the valve, when used as

follows :

—

Fig. Cti. liR. Rod resonator.

C. Condenser.

V. Oscillation valve.

M. Galvanometer or Milliammeter.
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Let there be two metal rods placed in line

with each other in a region through which
electric waves are passing, and let these rods

be placed with their lengths parallel to the

direction of the electric force in the incident

waves and let their total overall length be

adjusted so that it is about 2;^^ times the wave-

length. In other words, let the natural

frequency of oscillation of the whole rod be

adjusted to be equal to the wave frequency'

(see Fig. 66). Then let these be inserted

between the rods, a circuit comprising an

oscillation valve as above described, and also

a sensitive galvanometer, which is an instru-

ment for detecting a direct electric current.

If then an electric wave falls on the receiving

rods it will create electric oscillations in them,
but the thermionic valve will only allow the

currents in one direction to pass and to affect

the galvanometer.

If the electric waves are produced by spark

discharges in a transmitter, as expalined in

a previous section, then these waves and the

oscillations they produce in the recieving rods

come in little groups with intervals of silence.

These are called damped trains of oscillations.

\X'hen rectified by a Fleming valve they are

then converted into little gushes of electricity,

all in one direction, which come at intervals

of time equal to the intervals between the

spark discharges.

We can then employ as the detecting

instrtmient a telephone receiver, made as

explained in the next section.

A telephone does not permit the passage

of a high frequency current through it, but

it is caused to emit sound if an interrupted

direct current is sent through it, having the

frequency of the interruptions between, say,

100 and io,ooo. Accordingly, on listening

to the telephone receiver when it is joined in

series with the plate circuit of a thermionic

vahe, in which a series of damped electric

oscillations are being created, we hear a musical

sound as long as the groups of oscillations

continue. The frequency of this sound is

the same as the frequency of the groups of

oscillations, that is, of the sparks creating

them.

An improvement on the original single

cylinder or two-electrode valve was effected

by the interposition of another cylinder of

metal gauze, or a spiral of metal wire between

the filament and the cylinder of solid metal.

This gauze or spiral cylinder is technically

termed a grid, and a thermionic valve with a

cylinder (plate) and grid is called a three-

electrode valve (see Fig. 67).

This triple-electrode valve is remarkable

for the astonishing nimiber of ways in which
it may be used to detect as well as create

electric oscillations. We shall first briefly

describe its use as a detector of feeble damped
electric oscillations, which come in groups or

trains.

Fiij. 07. A three -electrode Thermionic Valve,

For this purpose we connect the negative

terminal of a voltaic battery B, say, of 40 or

50 cells to one terminal of the filament of a

valve, which we shall assume has a filament

rendered incandescent by a small separate

battery b of three cells (see Fig. 68). The
latter is called the filament heating battery.

Fig. 68. One method oj using a Thermionic Valve

to detect damped electric oscillations set up in an
aerial A.

and the former the plate battery. This last

has its positive terminal connected to the

cylinder or plate of the valve and the circuits

of a receiving telephone receiver T are included

in this circuit ; the terminals of the telephone

are usually also connected to the plates of a

small condenser.

In the next place the grid is connected to

one terminal of a small condenser c, called

the grid condenser, and this condenser has

its terminals also connected by a very high
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resistance /, called the grid leak, which often

consists of a piece of ebonite on which has

been rubbed some plumbago or so-called

black lead.

The second terminal of the condenser is

connected through one coil of an induction

coil with the filament of the valve, the other

circuit of this induction coil being included
in the circuit in which oscillations are generated

by the electric waves to be detected. On the

other hand the filament of the valve and one
terminal of the grid condenser can be connected
to the receiving aerial wire as shown in Fig. 64.

The operation then is as follows. When
electric waves fall on the receiving or aerial

wire they create in it oscillations, and these

in turn charge the receiving condenser in

one direction or the opposite, and this causes

the grid to be charged with electricity either

positive or negative. Again the battery in

the plate circuit is causing a stream of electrons

to issue from the filament, and these make
their way to the plate by passing through the

interstices or holes in the grid.

If the grid is negatively electrified, which
means if there are negative electrons on it,

then, owing to the mutual repulsion of elec-

trons of like kind, these prevent the electrons

from the filament from passing through the

grid to reach the plate. If, however, the grid

becomes positively electrified by the oscilla-

tions from the aerial, then the negative electrons

from the filament neutralise that positive

charge. Hence the effect of the oscillations

in the receiving wires is to cause the plate-

current or flow of electrons from the filament

to be reduced, and therefore to check the

current through the telephone. It is then

necessary to provide a means by which the

negative charge on the grid can be continually

removed. This is achieved by the grid leak,

which is a very high resistance of several

million ohms put across the terminals of the

grid condenser. This leak brings the grid

back to a neutral condition between the

arrival of each group of waves. If then these

waves are produced by a spark transmitter

of the Hertzian type, the impact of each group

on the receiving wire causes a sudden decrease

in the thermionic current flowing through the

telephone, and this, as explained in the next

section, causes the telephone to emit a sharp

brief sound. If then the groups of waves
continue to arrive, these sounds run together

into a musical note of the same frequency

as the spark of the discharger.

By making these sparks endure for various

periods of time, short or longer in accordance
with a certain code of alphabetic signals,

the auditor listening in at the receiving telephone
will hear sounds of corresponding duration
and can spell out the letters received. In
this manner wireless telegraphy on the spark
system is accomplished.

Before we can discuss other methods of
employing this triple electrode valve for detect-

ing feeble electric oscillations it will be neces-

sary to explain briefly the nature of its charac-

teristic curve.

We insert in the external plate circuit of a

thermionic valve a battery with negative pole

connected to the filament and an instrument
called a milliammeter for measuring small

electric currents by the deflection of an indicat-

ing needle over a divided scale. These currents

are conveniently measured in terms of a unit

called a milliampere, which is one thousandth

part of an ampere, or about one-tenth of the

current through an ordinary 200-volt in-

candescent lamp.

We then make arrangements for giving to

the grid a positive or negative potential by
means of a battery of varying number of cells.

Let us begin with the grid in a neutral

or unelectrified condition, viz., at zero poten-

tial.

-2 -I O I

GRID VOLTAGE

F'kj. tiO. A characteristic curve of a Three-electrode

Thermionic Valve.

The thermionic current or flow of electrons

from the filament has then a certain strength,

called the normal strength, when reckoned in

milliamperes. This current of negative elec-

trons flows from the filament, through the

grid to the plate or cylinder of the valve,

and then back through the external circuit

and the milliammeters to the filament. We
can represent this current by the length of a

vertical line OA drawn perpendicularly to

a horizontal line on which we mark oif lengths

proportional to the voltage of the grid (see

Fig. 69). If then we make the grid slightly
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negative, say by i, 2, 3, volts, etc., we shall

find that the plate or thermionic current

gradually decreases, and this may be repre-

sented by lines of decreasing height drawn

at equal intervals of distance to the left of the

central normal line. If we make the grid

positive by I, 2, 3 volts respectively, we find

that the plate current increases, but not

indefinitely. It reaches soon a maximum value

which cannot be exceeded. The plate current

is then said to be saturated. If we join the

tops of the vertical lines denoting the plate

currents we obtain a curve called the plate-

grid characteristic curve of the valve.

Fig. 70. Method oj using a Thermionic Valve to

Creole undamped electric oscillntions. I'. Plate oJ

valve. O. Grid. F. Filament. B. Plate battery.

b. Filament hattery.

We see, therefore, that if we give the grid

a certain positive voltage corresponding to the

point at which the curve just begins to bend
over, and if we superimpose on this steady

voltage an alternating high frequency voltage

due to an oscillation, the plate current cannot

be much increased when the latter voltage

is positive, but it is decreased when the

alternating voltage becomes negative.

Hence the superposition of an alternating

voltage on the grid then always decreases the

plate current and causes a telephone in that

circuit to emit a sound which is a musical

or continuous sound if the oscillations take

place in intermittent groups.

The above methods of using the three-

electrode valve as a detector apply only to

that class of electric waves in which the waves
arrive in little groups or trains with inter-

spa es of silence between the groups ; in

other words, to the reception of trains of
damped electric waves.

On the other hand, in the great bulk of
wireless telegraphy and entirely in wireless

telephony, we make use of ccntinuous waves

(C.W.), which continue without interruption

except in so far as they are deliberately inter-

rupted or varied in amplitude to make the

signals or speech sounds.

We have then to explain how these continuous

waves are detected, but must preface this

explanation by a description of the manner
in which this three-electrode valve can be

used to generate electric oscillations, which of

late years had become of enormous importance.

It has been explained that if the grid potential

varies from positive to negative by removing

from or adding to it excess electrons, the plate

current or stream of electrons from the fila-

ment will also vary, increasing when the grid

is positive and decreasing when it is negative.

Hence if we cause the grid to alternate in

potential it will make the plate current also

fluctuate in such fashion as to be equivalent

to the superposition of an alternating current

on a direct current.

If we insert in the plate circuit the primary

coil of an induction coil, then the terminals

of its secondary circuit will provide an alter-

nating voltage which exactly imitates in wave
from the alternating potential of the grid,

but can be made to have much greater

amplitude

A little thought will make it evident that

if we couple back the terminals of the

secondary circuit of this induction respectively

to the grid and the filament in the right

direction, we can cause variations in the plate

current to give the grid the proper alternating

voltage to sustain those variations in the plate

current, so that the apparatus continues to

operate to produce high frequency continuous

oscillations in the plate circuit.

We have it in our power to control the

frequency of these oscillations by putting

condensers Cj, C.,, of suitable capacity across

the terminals of the primary and secondary

circuits of the induction coil, these circuits

being tuned to the same frequency (see

Fig. 70).

We are able therefore to use the valve

as a generator of undamped oscillations

and it has the property of creating electric

oscillations, the wave form of which is exactly

a simple periodic curve like the sound wave
form of a tuning fork or open organ pipe

gently blown. Moreover, we can harness

together a number of these generator valves

so as to employ a battery of them to create

very large oscillatory currents of any required

frequency and simple or pure wave form.
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Generator valves are now made for this

purpose, which have glass or silica bulbs about

the size of a football, and 50 or 60 of these

vplves can be arranged on panels to create

very large high frequency currents.

The illustration Fig. 71 shows such a

large valve panel as is used in the great Marconi
Wireless Telegraph station near Carnarvon,

on the flank of Snowdon, for world-wide
wireless telegraphy.

Another discovery of great practical value in

connection with this subject was that if the

grid and the plate circuit are coupled together

inductively, as above described, but if the

primary and secon-

dary circuits in the

plate and grid cir-

cuits respectively

are placed so far

apart that they are

just, but not quite,

on the point of

generating self-

sustained oscilla-

tions, the system

becomes very
sensitive to the

effect of any
additional electric

impulses produced
by incident electric

waves. The valve

is put into a con-

dition in which it

is just on the point

of self-oscillation

and the effect of the

feeblest waves of

the frequency for

which its circuits

are tuned wiU then

be to create oscillations as long as the waves are

arriving. This is called regenerative coupling.

We shall discuss its special application in

connection with wireless telephony in a later

section. Meanwhile it is important to notice

that the thermionic valve has an exceedingly

valuable use as an amplifier of oscillations of

high or low frequency.

We have pointed out that any variations in

the electric potential of the grid are accom-

panied by corresponding variations in the

plate current.

Suppose we insert in the plate circuit one

coil of a transformer consisting of two insu-

lated wires, one superimposed on the other.

the two wires being wound on one bobbin or

tube. In addition, we insert in the plate

circuit a battery B with its positive pole

connected to the plate and its negative pole

to the filament (see Fig. 72).

If now we apply to the grid a feeble alterna-

ting electromotive force, this will make the

grid alternately positive and negative in

potential. This will, as above explained, cause

the plate current to fluctuate, and this current

passing through the primary coil of the trans-

former Tj will create a secondary electromotive

force in the adjacent coil which can be made
by suitable proportioning of the circuits to

have the same fre-

quency, but much
greater amplitude

than the electro

-

motive force
(E.M.F.) applied to

the grid. It may
in fact have an

amplitude of 5 or

10 times as great.

Thus if the E.M.F.
apphed to the grid

varies from — 1

volt to —I volt,

and has therefore

an R.M.S. value of

about 0-707 volt,

the E.M.F. on
the secondary ter-

minals of the plate

transformer may
have an R.M.S.
value of 5 or 10

times greater.

The thermionic

valve is then said

to amplify voltage

5 or 10 times.

It is then obvious that we can apply this

amplified E.M.F. to cause fluctuations in the

potential of the grid of a second valve similarly

equipped with a transformer in its plate

circuit, and so amplify a second stage again,

say 5 or 10 times. Likewise a third valve may
be used, and the result is a magnification of

potential by three valves, which is, say,

10 10 10 that of a single valve (see Fig. 73).

This arrangement of three valves coupled

by transformers is called a three-stage amplifier.

There is hardly any limit to the degree of

amplification obtainable in this manner by
a number of valves in series.

ttiy Vuittl tit Miircuni Stulioit

urnarvon.
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We can not only amplify the high frequency

oscillations called radio-amplification, but we
can amplify the rectified groups of damped
oscillations which have a low frequency, and

this is called audio-amplification.

The great achievements of modern wireless

telegraphy, such as the transmission of radio

messages to the antipodes and their detection

at distances of 10,000 or 12,000 miles, are

altogether and entirely due to the invention

of the thermionic valve and to the power

it has given us of amplifying to any extent

extraordinarily feeble electric oscillations pro-

duced in aerial receiving wires by electric

waves. Before concluding this section a

brief reference must be made to the use of

crystal rectifiers as a means of detecting feeble

electric oscillations.

thermionic valve. Groups of electric oscilla-

tions can thus be rectified into intermittent

gushes of electricity in one direction and thus

affect a telephone receiver.

We are not able to say exactly at the present

time what is the reason for this curious lopsided

electric conductivity in certain crystals, but

it must depend upon an asymmetry of structure.

The same property is possessed by a native

sulphide of molybdenum called molybdenite,

as found by Professor G. W. Pierce.

Also the contact point of many pairs of

crystals or minerals has the same property.

If we place in contact a piece of zincite

which is a natural oxide of zinc, and a piece

of chalcopyrite, otherwise called copper pyrites,

which is a sulphide of copper and iron, it is

found that certain contact places have a rectify-

ing power upon electric oscillations.

Again the contact point of a bit of pliunbago

(black lead pencil) and galena or sulphide

of lead has a similar rectifying power. These
crystals or contacts can therefore be used in

series with a telephone receiver to rectify

or convert into direct currents groups of electric

oscillations These then become audible as

sounds in a telephone receiver, which are

either continuous sounds cut up into Morse
code signals in wireless telegraphy, or speech

sounds as explained further on in wireless

telephony.

Fig. T2 A valve amplifier circuit iril/i truntifornier

coupling-'^.

It has been found that certain crystals

possess the power of conducting electricity

better in one direction than in the opposite;

that is to say, in certain directions through

the crystal there is an unsymmetrical conduc-
tivity. This is particularly marked, as first

shown by General Dunwoody in the United
States, in crystals of carborundtun. This
material is a highly crystalline compoimd of

carbon and silicon, chemically called a carbide

of silicon, and made in an electric furnace

by heating to a very high temperature a

mixture of powdered coke and sand. Certain

of these crystals of carborundum, if moimted
between metal cUps or supports, are found
to offer less resistance in one direction than
in the opposite to an electric current. Hence
such a crystal, when inserted in a circuit in

which electric oscillations are produced, rectifies

them or converts them into a direct current

just as does the two-electrode or Fleming

Fig. 73. Arrangement of two Thermionic valves

coupled in series by imluction coils to amplify
electric oscillations.

In the common crystal receiving sets now
being sold for broadcasting wireless tele-

graphy, the crystal is a specially treated piece

of galena, and against it is pressed a flexible

copper wire called a " cat whisker."

( To be cont-nued)
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Civil Airship Wireless in 192i;

IT
is my proposal to diseiiss in a simple maimer

certain of the experimental flights carried
out by the airships R.33 and R.36 during

last year, the natm-e of the wireless work per-
formed upon these flights and some of the
results derived therefrom. There is hardly one
of you here present who will not perhaps
remember the frequent passage of these two colossal
aircraft over the Metropolis at various times of
the day and night dm-ing that spring and summer,
and 1 feel I shall not be straying far from the path
of truth by saying that several of your members
spent sleepless but somewhat enjoyable nights
listening to us. Of those inliabitants of certain
districts imconeerned with the magic charms
of wireless, or the mysteries of aerial navigation by
methods of D.F., I almost prefer to remain silent.

To them our advent meant nothing more than
a midnight display of fireworks, no doubt strongly-
reminiscent of those war days when other airships
were their visitors. Doubtless with our navigation
lights, our searchlights, and our rockets we interested
them in the earlier visits, but later our nocturnal
flights aroused but little sympathy. As I say,
they knew not the redeeming featiu-e of wireless.
The only man who to my certain knowledge cared
either for our goings or our comings throughout
the programme, and wlio, I suppose, was not a
wireless man, was a policeman on duty in Trafalgar
Square. I saw him with binoculars one or two
fine nights when we came over, always near the
same lamp. But perhaps he considered us just
mere night birds after all.

Airships, as far aa the Fighting Services were
concerned, were crowded out in the latter part
of 1920, owing to lack of funds, and plans
were shortly afterwards set on foot to deter-
mine their utility from the commercial stand-
point. The large airship station at Pulham St.

Mary, Norfolk, to which I referred in my previous
paper before this Society last year, was re-commis-
sioned with a Civil staff, and in November special
W/T operators were picked for duty at Pulham
and in the air. The winter months were spent in

effecting the necessary alterations to the existing
ground station, in installing radiotelephonic
apparatus, in carrying out the major jjortion of
the work on the new D.F. station, and in preparing
the sets for the sliips.

Careful plans were being laid with a view to
running the ships to Malta and possibly on to
Egj'pt, and a considerable amount of work was
performed in erecting the "mooring-mast," a
novel idea., to the design of Jlajor Scott of trans-
Atlantic fame, for mooring out and landing this
type of aircraft which was later to prove so eminently
satisfactory.

March found the prejiarations for the commence-
ment of serious experimental flights complete.
From now onward tlie work of the wireless section
can be said to be di\ided in two directions. There
was firstly the question of furnishing the flying

personnel on either ships with the necessary

* A paper read before the Radio Society of

Great Britain on Wednesday, December 20th, 1922.

By Lieut. Duncan Sinclair.
communication facilities to tlie groimd, and with
D.F. navigation aids. Secondly tliere was the work
of determining, by actual experiment, the factors
of communication which would govern the opera-
tion of an airship service upon a commercial
basis ; the limitations particular to the different
clcisses of wireless signalling, the safe working
ranges by day and night, and even peculiarities
appearing during flight. All were important
questions.

Five airships were actuallv in commission during
the year 1921, R.33, R.34,"R.36, R.38 and R.80.
The untimely end of R.34 will no doubt be remem-
bered, though perhaps not so well as the awful
disaster which culminated in the destruction of
R.38 over the Humber, with the loss of so many
gallant and valuable lives, lives which could ill

A* -H.'i rtddty at tlie mast trith tifc sjji'cinl

D.F. pliilform sliirig.

be spared at a time when airships needed everj'

conceivable assistance to prevent them from being
abandoned altogether as a type of aircraft. To all

intents and purposes the men who died so nobly
that day represented the cream of British airship
initiative and enterprise, and their loss weighed
heavily in the final shelving of the lighter-than-
air craft. It is a tragic thought.
The ships with which we are concerned at

present are R.33 and R.3ti (or. to give them their

civil designations, G-FAAG and G-FA.4F respec-
tively), and, bearing in mind that the flying taking
place from Pulham was of an experimental nature,
let us consider briefly first of all the more important
flights which were made.
(I) R.33 (G-FAAG). March 17th-18th (night

flight).

Ship left mast at 11 p.m. in very rough weather.
There was a wind of some 30 knots blowing, and it

was raining heavily. The object was to test the
lighting arrangements for night flying at Croydon,
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for which place a course was shaped. R T
communication was established with Piilham

and then witli Croydon. Progress was very slow

owing to the head wind, and bearings given fre-

quently by Croydon enabled the .ship to keep on

her course. The light at Croydon was eventually

seen at 0545 from some 30 miles away at a height

of 1,000 feet. After reporting this fact by R T, the

ship turned and made for home, reaching there in

under two hours. This time, compared with seven

hours on the do«-nward trip, will give some idea

of the weather conditions.

(II) R.33. April 29th-30th (night flight).

This flight was made for the same purpose, viz.,

survey of lights at Croydon, Lympno and St.

Inglevert, and was a much more satisfactory

trip. The route was from Pulham to St. Inglevert.

back to a little way off Dover, anri then up the

North Sea to Southwold and in to PuUium. R/T
communication was used with Pulham, Croydon
and Lympne, and maintained throughout the flight.

A few gramophone records were transmitted by
Pulham during the flight, and the Evening Xews,
in reporting this fact, luiconsciously gave a verj'

faithful forecast of the present broadcasting

scheme. This music was perfectly received in

the ship whilst over Oris Nez. The night was
exceptionally fine, and D.F. bearings were checked

by the naviixator with .satisfactorv result.'*.

(ill) R,33. May 31st-June 1st (Derby Traffic

Control).
.As will doubtless be remembered by listeners-in

on these two days, the combination oi air-hi]! and

The wirele^-i car of Ll\, the cx-Genn'i)i airship,

showing the ynain aerial insulator.

wireless telejjhony proved an enormoiLS success

for traffic control work. The slightest stoppage
could be immediately seen on any road from the

ship, and the quickness with which the information

was given to the controlling authority by R T
always prevented a slight stoppage from developing

into a very serious block. The flight of May 31st

was a practice for the following day—Derby Day.
Upon this day the ship was in constant R T and
W;T communication for 13 hours, dealing with
some 1,190 words of traffic control messages, and

not the slightest delay or trovible was experienced.

In fact, it proved a very satisfactory day's work
for all concerned.
(IV) R,33. July 5th and 6th.

This flight was a complete survey of the air

routes. The route followed was from Pulham, via

Croydon, Lympne, St. Inglevert, Abbeville to

Paris, thence via St. Quentin, Cambrai, \alen-

ciennes and Mons to Brussels, and on to Antwerp,

The D.i'. yrmlola.

Ghent and Ostend, and across the North Sea to

Pulham. R T commiuiication was established

with Croydon, Lympne. St. Inglevert. Le Bourget.

Brussels and Pulham, and the ship remained in

W T commmiication with Pulham and Air Ministry

during whole flight. D.F. check bearings were

taken as usual and passed to ship by Pidham and
Crovdon.
(V)" R.33. July 2nd.

.\ furtlier successful traffic control flight in con-

nection with the R.A.F. Pageant at Hendon.
(VI) R.36.
The first important flight of this ship after leaving

dock, where minor repairs had been effected, was
some eight hundred miles via Croydon, Lympne,
N.W. coast of France, do\\n Channel to Land's

End, across to the Bristol Channel and home via

Bath. R/T commimication was maintained almost

throughout except when the ship was over Cornwall

and then W/T was used. On this flight D.F. was
entirely responsible for bringing the ship home.
When "some 50 miles S.W. of Pulham, the ship

veered from her course to such an extent that

she became uncertain of her position. It was a

very dark night, and more or less overcast, so a

D.F. course was requested and gi\en by Pulham.

Within two hours of flying on courses given by
Pulham, the ship was seen approaching the station

from the S.E. The first thing seen from the ship

were the red lights at the wireless mast-lieads.

(VII) R.36. June 14th.

This flight was for traffic control pur[)o.ses at

Ascot, and the police, having benefited by the Derby
Day experience, there was not quite so much
actual traffic work. As, however, some thirty news-
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paper correspondents were carried on this trip,

the wireless installation was kept extremely busy
with press messages.

Of these flights I shall touch upon nmnbers
IV and VI as being the most suitable examples
for detailed consideration. They were carried out

in each case during the light and dark periods of the

twenty-four hours over many conditions of country ;

over both land and water, and diu'ing changing
.states of weather. In the former instance, more-

RjT Oenerators and Swilcliboard Il'i'i.

over, we are dealing with R.33, and in the latter

with R.30. The area covered diu'ing tlie two flights

comprises the whole of the Southern coast of

England and a large proportion of the coasts of

Northern France and Belgium, together with a
not inconsiderable amount of territory, so that the
tests to which the D.F. service were submitted
were quite severe ones.

In order to gain a clearer conception of the natiu-e

of these trials it may be as well first of all to consider

some of the main points underlying D.F. work.
The system used tliroughout the airship programme
was of the Bellini-Tosi type. As is probably
well known, this system depends in its action

upon the varying effect of the oncoming wave
front upon two vertically placed triangular loop

aerials situated at right angles to one another.

Each loop is divided at the mid jjoint of the base

of the triangles, and the leads are taken to the oppo-
site ends of small fixed coils also jilaced at

right angles to each other, and in the same planes

as their respective loops. A third coil, known as

tlic search coil, is placed within these two, and is

capable of rotation through 360°. The local

electromagnetic field produced by the received

signal gives rise to the usual oscillatory currents

in both the fixed coils, which latter set up two local

magnetic fields having a resultant. This resultant

is dependent for its direction upon the direction of

the azimuth of the transmitting station, or, in other

words, upon the direction of the great circle

running through both stations.

When the rotating coil windings are perpendicular
to the resultant field the maximum effect is pro-

duced in them, and any detecting device connected
to the coil will at this point register stronger
signals than in any other position.

A pointer suitably attached will indicate a
direction on either side of the coil in which the

tran.smitting station lies. In its simplest form
such a piece of apparatus does not show which
side of the receiving station the transmitter is

located. At 90° either side of these " maxima,"
as they are known, it is obvious that there will be
points at which the receiving signal will be at its

weakest strength. These are called the " minima."
It is comparatively easier to judge, while rotating

the coil, the points at which the signals are weakest
than those at which they are strongest, and, as a
result, all bearings to which I shall refer were
read as minima. By the addition of a suitable

value of resistance in the " search-coil-detector
"

circuit of this type of D.F. receiver it is now
possible to reduce one of these minima more than
the opposite one, and so to determine the actual

direction of a transmitting station as distinct

Irom the line in which it lies on either side of the

receiver. This is but a minor point, however,

and does not actually bear upon our present

considerations.

To ensure good reception the dimensions of the

aerial must not be too small ; and therefore it is

|3referable that the reception for direction finding

purposes should be carried out on the ground,

since, in the air, space is limited, and excessive

%veight must be avoided. It is by no means
impossible to work a D.F. instrument on either

an airship or an aeroplane, but at present the

instruments would necessarily be on a smaller scale

than similar apparatus on the ground ; and
furthermore, the degree of accuracy in determining

the exact bearings from time to time would not

be of so high an order. The aircraft, therefore,

were equipped with standard combined C.W.
and R/T sets, leaving all the D.F. work to the two
gi'ctund stations.

Main WjT TransmiUer /?3G.

It is known that the earth's electric and magnetic
fields have no ajjpreciable effect upon the ]iassage

of electric waves, but that certain electric and
magnetic manifestations can produce modifications.

Variations of atmos])heric inductivity and per-

meability, or in the degree of ionisation ; changes

in geological and geographical structure, and
local disturbing influences, are among the more
important sources of error in direction finding wire-

less, but even these do not entirely explain all the

rlisturbances experienced.
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Broadly speaking, errors may be classified under
two headings :

—

(a) Those due to constant phenomena which
can be accurately or semi-accurately corrected
and allowed for ; and

(6) Those due to inconstant phenomena,
which vary from time to time, and for wliich

no allowance can be made.
In the former class the most easy cases to deal

Internal view of H'Mi irirehm cahui.

with are those of permanent features surrounding
the D.F. station, and for which a steady correction

can be made in the different quadrants. Absorption
and screening effects due to soil of a poor con-

ducting nature, or to large masses of matter, fall

into this class, as do also the effects of reflection

and refraction due to magnetic deposits, large metal
sheds, houses, trees, and even railway lines.

Under the second group are met much greater

difficulties. One is compelled to consider the in-

fluence upon waves passing along coast lines,

alternately over land and water, over mountain
ranges and a liundred and one other geographical
features de))endent upon the relative position of

airship and groimd station ; and to consider the
variations due to clouds, to thunder, to daylight
and darkness, to fog and many similar matters.

While these effects bear very largely indeed upon
our errors we are yet almost more concerned with
those whicli occur in the atmosphere itself.

The velocity at which a wave can travel at

different heights above the earth's surface is doubt-
less not a constant figure. It has been shown that
a reduction of inducti\-ity occurs with a reduction
of gaseous density at increased altitudes, thereby
assisting electro-magnetic waves to follow the
earth's curvature. And so there must be otlier

disturbing uifiuences at work in free space, and we
are entitled to expect further sources of error.

Should the alteration of the various properties

increase the velocity of propagation as the height
above the surface of the groimd increases, then an
initially vertical wave-front will tend to bend for-

ward and downward, and at the same time it is

conceivable that similar influences may effect

the wave -front in a horizontal plane, giving rise

to changes of direction along the surface itself.

Uncondensed water vapour is known to change
the inductivity of the air, and therefore to cause
small deflections, so that we can account for

unrehability in bearings during damp weather,
in the neiglibourhood of clouds and diuing fogs.

In our concluding remarks we shall return to
these matters, but for the moment we must pass
on to what happened on the two particular flights

chosen for consideration.
Two tables of comparisons have been drawn

up and are shown in Figs. 1 and 2 :

—

Fig. 1.

R.33. Paris, Brussels, Antwerp Flight
(July 5-6, 1921).

Time. Ship's Croydon Pulham
Position. Error. Error.

0012 (a) 0°
i°

0613 (b) 1J°
2'

0710 (c) 1° r
0800 (d) 0° 0°

0903 (e) 0° 0°

1452J (f) li° 1°

1639 (g)
0° 0°

R.36.

Fig. 2.

Ushant Lizard FUght.

Time. 1 Ship's Croydon Pulham
!

Position. Error. Error.

2340 (h) 2° 2°

0033 (i) 2" 1°

0232 (1)
0° 1°

0840 (n) 1° 1°

1235 (P) i° 1°

1335 (r) 1° 2°

1434 (3) 1° ir
1939 (t) 1° 1°

2230 (u) 0° 0°

2258 (V) 0° 0°

In the map showing the route followed in each
flight (Fig. 3) the positions of the ship, at the times
when the bearings were taken, are inserted as (a),

(b), (c), etc., to correspond with the lettering in

the second columns of Figs. 1 and 2.

Turning to Fig. 1, let us consider each position

given and the bearings in each case from Croydon
to Pulham.
At 12 minutes past midnight, when darkness

was complete, we get an error of half a degree
from Pulham and a completely accurate bearing
from Croydon. It is observed that the Croydon
bearing is taken completoly overland while the
Pulham bearing runs along and over the Essex
and Kent coasts. Our error in this case is without
doubt due to the coastline effect.

At 0613 day had finished breaking, and here
we have an error of 2" on the part of Pulham.
This bearing was taken probably before the atmos-
phere had reached any stable condition, and in

addition the wave had passed over two coastlines

and in close proximity to a third, and over some
considerable distance of land. The Croydon
bearing had passed over two coastlines only,

and there is a smaller error of 1J°.
At 0710 the position of the ship was compara-

tively little changed, but we got a smaller error
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from each D.F. station. The general electrical

conditions had become more settled. Practically

an hour later, with but a small relative movement
on the part of the ship, we find no errors at all,

both bearings being dead accurate ; so that it is

now quite likely that conditions for the day have
become normal.
At 0903, the ship being just south-west of Valen-

ciennes, there is again no error on the part of either

station. There are no abnormal outstanding
featiu'es in the country between this point and the

two receiving stations.

Six hours later the ship is in the vicinity of Ostend,

and here we get an error of 1° from Pulham and
an error of 1 J° from Croydon, the latter attributable,

no doubt, to the passage of the wave along the

North Kent coast, and perhaps in a less degree

very acute angle as to .^i ting almost
impossible. At nearly midnight we get errors

of 2" and 1° from each station. In this connection
it is of great interest to remark that on more than
one occasion, when flying in these vicinities, errors

liave been experienced. On one occasion the speech
from Croydon as heard in the sliip's cabin, very loud
at one moment, died suddenly away and for nearly

a minute reception was impossible. At a later

date, also during the night, a similar effect was
ob.served from Pulham's signals. In each case

the receiver was known to be in perfect working
order, so that it v -d seem that there is some
localised absorption' effect present.

At 0232 we have an error of 1' from Pulham only,

this bearing being taken for a long distance practi-

cally parallel to the Suffolk and Essex coastlines.

Ushsnt

Sketch map of the Courses followed by

to a local effect by the Belgian coast. At this time,
also there was a heavy tendency to thunderstorms
over England.
At 1639, the ship being then some distance

out at sea, we get no error from either station.

The Croydon reading is here taken practically

regularly between two coastlines, and the night
effect is not yet apparent.

In Fig. 2 our first bearings are again taken
some time after nightfall, and the first two or three
are difficult to plot because the ship and the two
stations are to all intents and purposes in the
same straight line. A cross-bearing is, therefore,

unreliable because the two lines intersect at such a

/?33 a)id fl36 in flights iv. and vi.

At 0840 we have bearings taken in broad day-
light showing in each case an error of 1°. Here
again the stations and the ship are practically in the
same straight Ime, so that each receiving station
is subject to nearly all the same influences. The
coastline effect upon the last bearing is not, how-
ever, manifest for some reason or another.
At 1235 there is little relative change in the

position of the ship, and now we have errors of
\' and 1% probably due to the decreased influence
of the French mainland.
At 1335 we have an error of 2° by Pulham and

1 by Croydon. This bearing is taken at a point
practically remote from the influences of any large
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coastline, .>!.-; ,„n's error is doubtless

due to some oritish ooastal effect. Pulham's
reading, though subject to the same general

influences, is taken over a greater distance, which
may aceoinit for the increased error of 1'.

At 1434 we have an error of IJ' by rulham and
I' by Croytlon. a result in conforinit\- with the one
obtained an hoiu- previoiLsly.

At I'.tSfl there is an error of 1° froin each station,

very likely due in both cases to the Bristol Channel
coast.

Our remaining bearings arc accurate ones, and
are taken entirely overland
What inferences can we draw then from these

data ? Firstly we have definite distortions apparent
along a coastline, or alternately over land and
water. Other conditions being equal, the greater

the distance between the ship and the coast the less

the error. There is, then, a difference between the

velocity of the wave over the surface of the ground
and over the surface of the sea. and it would appear
that the rate of motion is slower inland than over
the water, resulting in a tendency for the wave
to change direction from sea and shore.

Secondly, the conductivity of the ether varies

with the change from daylight to darkness. During
the transitionary period, twilight, the accurate
determination of a bearing becomes unreliable

and sometimes impossible. At one or two periods

at which bearings were attempted by the ground
stations a complete absence of any minimum
was found, and no appreciable difference could be

noted between the received signal strengths at

any position of the search coil. Again, at other

times the received signal became so weak as .to be

practically inaudible. A method of correction

for such variations is extremely difficult to find

because we have yet to discover to what causes

the errors are due. It has been suggested that the
waves are subjected to processes of diffraction,

or breaking up by ionised layers, but the true

state of affairs has yet to be thoroughly investigated.

It will be noted that generally speaking the errors

occuring have the least value when the ships were
flying head-on to the stations, while the maximum
errors occurred when the ships were transmitting

beam bearings. At the greatest distances between
ships and stations the variations appear greatest,

or, in other words, the error varies cfirectly as the
distance.

A trailing aerial of some 300 feet was used in all

these transmissions from the ship, so that some
slight directional effect may have been present,

but it may have been so small as to make but little

difference in the majority of cases. It would be
interesting to observe the results which would be
obtained with an aerial of a fixed type having no
directional \'alue, for it is not unlikely that with a
decrease of any direct i\'e transmission effect a
decrease would occur in the D.F. error.

Most of the larger errors, again, were obtained
when the ships were flying at a height above the

normal (2,000 feet), at which these flights were
performed, so that ir could be reasonably suggested,
though not actually proved, that the errors are

different at different altitudes.

Atmospheric electrical effects, fog, thiuider,

rain and other clouds, gi\e rise to errors, which
vary according to the size and distance of the

di.sturling element. It might be suggested that such

factors having electrical capacity and frequencies
of their own, would have more effect on certain
wavelengths than on others, and therefore, that
the D.F. bearings taken of two similar simultaneous
transmissions, but on different wavelengths, would
differ from each other.

Detuning or inaccurate transmissions appear
to have no effect upon the magnitude of the error.

To condense our conclusions still further we
may say that :

—

1. Bearings should not be regarded as being
of a high order of accuracy during the periods
of twilight and dawn.

2. Greater difficulty is experienced in obtain-
ing accurate bearings during the night than
during the day.

3. Great care must be taken in obtaining
bearings over coastlines, particularly in cases
where the wave is moving in a direction parallel

to the coastline.

4. Aircraft bearings may be expected to vary
with the aircraft's course, distance and height.

In addition to this work the question of taking
D.F. bearings upon the ships themselves was
considered. In some respects, particularly when
flying over those parts where few D.F. stations

exist, it would be more satisfactory- to reverse

the system which we have hitherto considered,
and, using the transmission of an ordinary ground
wireless station, take a bearing of that station
from the air. To do this it is necessary to carry
direction-finding apparatus as part of the airship's

wireless equipment. It will be appreciated that
the majority of work carried out by the airship

wireless operator will be at fairly long ranges,

so that the fitting of frame aerials is almost out of the
question unless we include amplification of a very
high order. The field for investigation, therefore,

lies in the direction of an adaptation of the Bellini-

Tosi method. Both methods, ho%vever, were tried.

The first step taken was to fix a rotating frame
aerial in the keel of the ship, but it was found
that the errors due to the large masses of metal
forming the girders and general structure of the
ship itself, were prohibitive. It therefore became
imperative to place the frame aerial outside the
keel, and a considerable nmnber of positions were
tried, but errors, due to the ship, were still very
troublesome. Then the question arose of installing

the coil at some point remote from the ship, and
various plans were discussed, the outcome of which
was the suspension of a platform below the ship
and hanging in mid air. The arrangement was
tried, with the ship riding at the mast ; and at a
distance of some 60 feet below the envelope it

was foimd possible to obtain reliable bearings.

For flying purposes, however, it was manifest
that such an arrangement could not be used.

A small gondola was designed totally enclosing

operator and instruments, which succeeded in

pursuing a reasonably steady course through the
air to allow of useful bearings being taken from it

while the ship was in flight.

Before any further work could be completed
in this direction, however, the airship programme
came to an abrupt concliLsion.

Experiments with the Bellini-Tosi type of appa-
ratus were carried on along different lines. Two
loop aerials, of a similar form to those used at the
groinid stations, were dropped beneath the ship.
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Here again tlie work was interrupted when the

airships ceased flying.

And here, for the time being at any rate,

commercial wireless work on airships stands.

Should the airsliip ever appear in tlie sky again

as either a weapon of warfare or for more peaceful

commercial enterprise, there is no doubt that a

wide field for experiment will be reopened to the

aircraft wireless engineer.

Were I to attempt to describe all the wireless

work that was carried out I should not finish my
remarks this evening, but suffice it to state that

beyond this D.F. programme there were some
most interesting results obtained both in telegraphic

and telephonic work which promised reliable

conunercial communication should occasion ever

make the demand.

Before concluding my paper I feel it proper to

take a quite miique opportmiitj' which has been
afforded me this evening. Recently an important
step was taken in changing the name of this Society
from that of the Wireless Society of London,
a name which it has borne for quite a number
of years. The alteration, of course, speaks for

itself, and is a tangible result of tlie very large and
useful part taken by the British amateur in helping

to develop the science of Radio. If I am permitted

to claim the honom' of having been one of the early

members in the days of its infancy before the Great
War, I feel I can now also claim the additional

honour of having been the one first called upon
to read a paper before the " Radio Society of Great
Britain," and in doing so I am more than glad
to take such an opportunity of wishing it many
years of well merited success.

Greeting for the Prince of Wales.
The Prince of Wales, Patron of the Radio

Society of Great Britain, received a message from
Sir William Noble, Chairman of the British Broad-
casting Company, during his visit to Devonshire

House is radio concerts, and Sii' William Noble's

message was transmitted by wireless from Marconi
House and received by the Prince in the salon.

On behalf of the wliole wireless industry Sir William

House. His Royal Highness is the President

of the Hospitals of London Combined Appeal,
on behalf of which cause Devonshire Hou.se is

being used. One of the attractions at Devonshire

wished the Prince of Wales " a long life of happiness

and continued leadership of this country's thought
in clean sportsmanship, sympathy with the un-

fortunate, and high ideals in all life's problems."



Dkcembei! 3I>, 1!»22 THK WJ HKI.KSS WOULD AND RADIO KIAIKW 44.-!

Wireless Club Reports
NOTE. —Under llik heiuliuy the Editor iviil he pleased to give piiblicalion to report-i nj the meetiiuis of Wireless
dubs and Societies. Such reports should he submitted without eovering letter iiitd worded as concisely a.i

possible, the Editor rrsrrrinr/ the right to edit and. curtail the reports if iiecessar//. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation
with the Radio Society of Great Britain.

Correspondence with Clubs should he addressed to the Secretaries direct in every case unless otherwise stated.

Sheffield and District Wireless Society.*Clapham Park Wireless Society.*
The fifteenth general meeting was lielil at head-

quarters, 1)7, Balhani High Road, at 7. .'to p.m.
on Wednesday, December fith, 1922.

Mr. A. E. Radbimi was elected Chairman.
The Chairman called upon Mr. Moir. of the

Radio .\ssociation. Organiser, of 44, (Jreat Rus.seU

Street, Head Officeis, London, W.C. 1., to ventilate

the object.s and aims of his A.ssociation, and explain

advantages to the C.P.W.S. of affiliating therewith.

Mr. Moir touched upon the plight of the ex-

perimenter and manufacturer under the proposed
B.B.C. The speaker outlined the aims of the
Association, after which many questions were
asked, giving rise to a lively discussion.

Mr. Sinclair proposed and Mr. Brierley seconded a
hearty vote of thanks to the speaker, who suitably

replied in appreciation.

Finally Mr. C. D. Richardson kindly offered

to be in attendance with his apparatus on
Wednesdaj' afternoon, December 13th, with the

Hon. Treasurer, and see what could be done with
actual " listening-in,' Mr. R. H. .J. McCue, Mr.
Hiu^st, and Jlr. Radburn also offering their services.

It was agreed that the meeting of December
13th would be the last for the present year, the

following meeting to take place on the fir.st

Wednesday in the New Year, .lanuary 3rd. 1923.

The Hon. Secretary then annoiuiced that

Mr. Brierley having intimated to the Hon. Treasurer

his having to probably postpone his demonstration
on December 13th, the Hon. Secretary acting, as

he thought in the mterests of the C.P.W.S., deemed
it advisable to make tentative arrangements for a
Radio Society of Great Britain representative to

place before the Society the advantages of affiliation

with them.
Mr. Front proposed and Mr. R. McCue seconded

that the Hon. Secretary's action be confirmed,

and that the Radio Society of Great Britain

representati\'e be invited.

Newport and District Radio Association.*
Hon. Secretary, Mr. R. R. Brown, 92, Corporation

Road, Newport.
A very successful wireless concert, transmitted

by Captain C. H. Bailey (Vice-president), was
given at the Temperance Hall, Newport, on
December 7th. .\lderman Dr. McGinn presidetl.

A film also was shown.
Belvedere and District Radio and Scientific

Society.*
Hon. Secretary, Mr. S. (i. Meadows, 1, Kentish

Road, Belvedere, Kent.
At the meeting on December 8th a lectme was

given by Mr. G. N. Hurst, A.M.I.E.E., on
Directional Wireless." Electrical and magnetic

components were simply explained. The properties

of a loop aerial were investigated, and the radio-

phare was described. Questions were replied to.

During the last half hour 2 LO was received on
the Society's apparatus.

Hon. Secretary, .\lr. L. H. Crowtlici. A.M.I.K.K.,
18, Linden .\\-enue, Woodseats. Sheffield.

.At a meeting on December 1st, .Mr. H. Lloyd,
the Chairman of the Technical Committee, con-
structed before the audience a four-valve receiving
set. Each part, a.s completed, was passed roiuitl

for inspection, and the workmanship, down to
the finest detail, received general commendation.
The first two panels having been completed,

the set was connected to the Society's aerial,

and broadcasting from Manchester Station was
received. The four valves were then connected up.
Mr. Lloyd presented the set to the Society for
their omi use.

Huddersfield Radio Society.*

Hon. Secretary, Mr. C. Dyson, 14. .(ohn William
Street, Huddersfield.
On December 12th, Mr. T. Brooke in the cliau-.

and about 40 members present, an interesting
lectme on " Wireless Telephony and Systems
of Modulation " was given by Mr. J. Beever (2 QK),
of the Bradford Wireless Society. The various
systems of transmitting circuits and their i-ontrul

were described.

Wolverhampton and District Wireless Society.*

Hon. Secretary, .Mr. .J. .4. H. De\"ey. 232, Great
Brickkiln Street, Wolverhampton.

-An Exhibition of wireless sets was held on
December 13th, the chief objects being to show
the various efforts made by members at building
their own sets.

The Chairman, Mr. H. H. Speke, in announcing
the prizewinners, paid a high tribute to the in-

dividual interest and ability of all the exhibitors.

Newcastle and District .\mateur Wireless
Association.*

Hon. Secretary, Mr. Colin Bain. .31. Grainger
.Street, Newcastle-on-Tyne.

.\fter the business of the meeting had been
dealt with on December 4th. the Chaiiman, Dr.
Smallwood, presented to Mr. W. G. Dixon a smoker's
cabinet, which had been subscribed for by the
members in acknowledgement of recent aeti\e
efforts on behalf of the Society. Mr. Dixon
replied.

At the meeting on December llth, a resolution
was passed in protest to " Clause 2 " of the Broad-
casting Licence, and the hope was expressed
that this clause would be altered, at least as far

as imported apparatus required by those holding
experimental licences was concerned.

Notice was given by the Secretary that at a
later meeting it would be moved that the word
" Wireless " should be deleted from the Society's

title, and the word " Radio " should be substituted
for it.

D 2
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West London Wireless and Experimental
Association.*

Hon. Secretary, Mr. Horace W. Cotton, 19,

Btishey Road, Harlington, Middlesex.

Mr. C. A. Hillyer gave a paper on " Measuring
Instruments, Part I," on November 10th. With
the aid of blackboard diagrams, various types

were described.

On November 24th, Mr. C. A. Hillyer gave
Part II of his paper.

Wireless Society of Hull and District.*

Secretarj''s address : 7!'. Balfour Street, HiJl.

Mr. J. Nicholson, on December 1 1th, lectured

on the " Construction of \'arious Types of Induc-

tance Coils." He touched upon the Phillips

Rejector Circuit, and this caused some discussion.

ilr. Hy. Strong (Acting Vice-President) occupied

the chair.

Mr. E. Jon<if^' Sl(ilio)i 2 TZ at Overton, Stockport.

Sutton and District Wireless Society.*

Hon. Secretary, .Mr. E. A. Pjnvell, Stanley

Lodge, Rosebery Road, Cheam.
Meetings are now held on the second and fourth

Wednesdays in the month from 8 to 10 p.m. at the

Adult School, Benhill Avenue, Sutton.

At the meeting on December 13th, Mr. C. H. P.

Nutter gave a very interesting talk on the T.F.

three-valve receiver. It was lioped that on Decem-
ber 27th Mr. Ely would be able to give a lecttire

on X-ray work.
On Thursday, December I4th, a successful

demonstration of wireless reception was given

and during the evening over 150 people were able
to enjoy music transmitted from London, Bir-

mingham and Manchester.

Sunderland Wireless and Scientific
Association.*

Hon. Secretary. Mr. A. Richardson, Westfield
House, Sunderland.
On December 1 0th, Mr. A. J. C. Davis, of Marconi's

Wireless Telegraph Company, lectured on "Wireless
Direction Finding." The lecture was amply
illustrated by excellent slides.

The meeting heartily carried the motion of thanks
to the lecturer proposed by Mr. Gibbons.

Finchley and District Wireless Society.*

Hon. Secretary, Mr. A. E. Field, 28, Holmwood
Gardens, Finchley, N.3.

This Society, which has made rapid strides

of late and whose membership is steadily increasing,

has now, imfortuiiately, to change its headquarters.

Members are asked to remember not to attend
until they hear from the Secretary as to where the
new headquarters will be.

The Society has a very attractive programme for

the new year ; several lectures and demonstrations
have been arranged.

Portsmouth and District Amateur Wireless
Association.

Hon. Secretary, Mr. S. G. Hogg, 9, Pelham
Road, Southsea.
To close the year's activities, the above Asso-

ciation gave a very pleasant social evening and
wireless exhibition to the members and their friends

on December 6th. By kind permission of General
Ferrie, of Paris, a special concert was transmitted

on that date. Mr. Stevenson demonstrated Wireless

Control.

On December 13th, the club held its annual
meeting with a re-election of officers. Mr. .J. H. C.

Harrold, A.M.I.R.E., was elected President of

the club for the forthcoming year, with Mr. S. J.

Beckett as Vice-President. Mr. Gall was re-elected

Treasurer. The new Secretary of the Association

is Mr. S. G. Hogg. The club hopes to start the new
year in more commodious premises in Fratton
Road, Portsmouth, but all enquiries may be sent

to the Hon. .Secretary at the address above. It

was decided at this meeting that the club should
apply for affiliation to the Radio Society of Great
Britain.

Guildford and District Wireless Society.

Hon. Secretary, Mr. Rowland T. Bailey, 4C,

High Street, Guildford.

More commodious and central rooms have been
acquired at 148, High Street, Guildford, and with
the help of members generally it is hoped to much
improve the Society's " set," and establish a
library.

On December 1 1th, Mr. W. C. Dolton, M.I.E.E.,

lectiu'ed on "The Thermionic Valve." Several

different types of valve were exhibited, and ex-

plained.

The meeting on December 18th was open for

general discussion. This meeting was the last

in the old headquarters.
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Warrington Radio Association.

Hon. Secretarj-, Mr. J. Barton, 2lj|j, Lovely
Lane, Warrington.
A meeting was held on December 14th in Atkin-

.son's Cafe, Bridge Street. The proceedings were
informal. .Mr. W. H. Taylor (Vice-Chairman)
pointetl out that Warrington and Di.strict was
capable of supporting a largo and prosperous
.Society. He then discussed the installation and
maintenance of an aerial.

-Mr. Oscar Harris, the Hon. Treasurer, gave a
short address.

Horwich Radio Society.

Hon. Secretarj-, Mr. P. .-ishuist, .")l, Mary Street,

E. Horwich, Nr. Bolton.
-•V meeting at 91, Lee Lane, Horwich, on December

5th, decided to form a Society under the above title.

The subscription was fi.xed at l()s. per annum
and 2s. 6d. entrance fee for gentlemen and as. per
anniun and 2s. (id. entrance fee for ladies. The
age limit n as fixed at 1 8 years of age. The following
were elected to office: Chairman, Mr. P. Fairclough

;

Hon. Treasurer, Mr. C. Holt ; Hon. Secretary,
Mr. P. -Ashurst. A subcommittee was formed to
view a room in The Reform Club with a view to
renting it.

At the next meeting it was decided to accept
a room in The Reform Club for use as a club-room,
and all members were asked to give their support
in cleaning and fitting up the room.
The following were elected to office :—Vice-

Chairman, Mr. Marshall ; and Room Secretary,
Jlr. Isherwood.

Cowes District Radio and Research Society.

Hon. Secretary, Mr. L. Ingram, 1, :Mill Hill
Road, Cowes.
On and after January 1st, 1923, the Head-

quarters of this Society will be at the Gloster
Restaurant, High Street, West Cowes.

Experiences of Field Wireless during the Late
\\ar," was the subject of a talk gi\-en by Mr.
Hartridge on November 1st.

Mr. Mugliston lectured on " The Principles of

Tiuiing " on November 8th. " The Elementary
Principles of Wireless '" was the subject of a lectiu'e

by the Hon. Vice-President, Jlr. A. Taylor on
November loth. A lecture on X-Rays, its

Developments and L^ses," was given by ilr. Wallace,
A.M.I.E.E., a Vice-President, followed by a jiractical

demonstration.
Membership subscription to this Society is

7s. 6d. per annum.

Leeds Y.M.C.A. Wireless Society.

Hon. Secretary, Mr. N. Wliiteley, Wireless
Section, Y.M.C.A., Albion Place, Leeds.

.A.t a general meeting on December 11th, it was
unanimously decided to form a society for the
study of wireless matters imder the above title.

The chair was taken by Mr. H. Mills, the General
Secretary of the Leeds Y.M.C.A., who explained
the attitude of the Cotuicil towards the formation
of such a society. Questions were invited and
answered. Mr. Mills then retired, and Mr. N.
Whiteley was elected chairman pro tem.
The following officers were duly elected :

—

President, ilr. J. C. Innes (Chairman of Y.M.C.A.

Council) and successive Chairman ; Hon. Secretary,
Mr. N. Whiteley ; .\ssistant Secretary and
Treasurer, ilr. F. Hirst ; Committee, Messrs. Parker,
Boocock, Mayne, and Cooper. It was decided to
leave the appointment of Vice-President opeii for
the time being. It was decided that meetings be
held at the Y.M.C.A. at 7.30 p.m. weekly on
Mondays ; section subscription to be 2s. Od. per
annum ; application for an experimental licence
be proceeded with immediately ; Rules be formu-
lated by the Committee and put before a general
meeting at an early date. .At the conclusion of the
business several members were enrolled. Mr. R. H.
Toynbee was elected Chairnmn for the meeting on
December 18th.

Burnham, Highbridge and District Wireless
Society.

Hon. Secretary, Mr. L. Lott, 52, High Street,
Burnham-on-Sea.
The Technical Education Authorities have

granted the use of a room at the Technical Institute,
Burnham-on-Sea, for the holding of meetings.
Papers have been given and considerable progress
made. The single valve Armstrong super circuit
was demonstrated, and a visit paid to the home
station of the Hon. Secretary, when a full muster
of members turned up.

Pudsey and District Wireless Society.
Hon. Secretary, .Mr. W. li. A. Daniels.' The

Wharrels," Low To%vn, Pudsey, near Leeds.
On December 11th a demonstration of telephony-

reception was given by Mr. Wild at the Society's
temporary ckib-room. The transmissions from
the Manchester broadcasting station 2 ZY were
received on a loud speaker.

Several new members were elected after the
meeting.

Southend and District Wireless Club.
Hon. iSecretarj", Mr. R. L. When, 4. Wimborne

Road, Southend-on-Sea.
On December 8tli a lantern lecture was given by

Mr. A. C. Hugh on " Development in Radio
Telegraphy." Lantern slides were kindly lent by
the Marconi Company. .A general discussion
followed each slide showni.
The Chairman, Mr. Plaistowe, announced that

several of the members had undertaken to con-
struct a .Johnsen-Rahbek loud speaker, and were
requiring material, which members readily offered
to supply. Mr. Mayer (2LZ) offered to lend
apparatus for a demonstration at the next meeting.

Ashton-under-Lyne and District Radio
Society.

Hon. Secretary, Mr. .James Hy. Marshall,

22, Warrington Street, Ashton-under-Lyne.
An enthusiastic meeting of wireless workers at

Livesey's Cafe, on December 11th, decided to form
a Radio Society, every person present becoming a
member. Others unable to be present brought up
the first membership to 40.

The following provisional officers were appointed :

President, Dr. Bleasdale ; Secretary, Mr. J. H.
Marshall ; Assistant Secretary, Mr. Sidney Buckley

;

Treasurer, Mr. H. Draycott ; Committee, Messrs.
Goldthorpe, Etchells, Davies, .Ashworth, Cropper,
Morois ; Technical .Adviser, Mr. Leslie Gordon.
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Notes
The British Broadcasting Company, Ltd.

Tliis Company lias been incorporated for the
purpose of instituting and conducting tlie broad-
cast wireless service, and was duly registered on
December 15th. Lord Gainford has consented to

be chairman of the Company. The liead office will

be in the buildings of the Institution of Electrical

Engineers, Savoy Street, W.C.

Cardiff Broadcasting Station.
\\'e imderstand that the British Broadcasting

Company's offer to rent rooms at the Eldon Road
Works has been accepted by tlie Cardiff Electricity

Committee. The purpose of the tenancy, we imder-
stand, is for the broadcasting station for that
area.

A Selective Five-Valve Amplifier.
In the paper read by Jlr. Maurice Child before

the Radio Society of Great Britain, and reported
on page 343 of our issue of Decenaber 9th, a reference

was made to the most suitable values for the leak
resistances in the grid circuits of the H.F. valves.

Mr. Childs wishes it to be added that the values

of these leaks should be of the order of 500,000 ohms
for the second valve, and 200,000 ohms for the
third valve, in order to limit the tendency to self

oscillate.

The photographer who produced the illustrations

in that article was Mr. P. H. Jenkins.

The above phrjtiirjraph is of interest. It ilhistrates

iin early spark, yap used In early experiments wHh
the Marconi system. The apparatus is now in the

nnt.senm at the General Post Office.

Scandinavian W T Rates Reduced.
.\t tlie Conference of Telegraph Delegates from

Denmark, Norway and Sweden, held at Copenhagen',
it was decided to reduce wireless telegraph rates
from coastal stations from February, 1923.

Transatlantic Tests.
Since the commencement of the reception tests

of the signals transmitted in .\meriea, reports have
come to hand daily, indicating good reception
of a large number of .American stations.

London Broadcasting Station.
In the description of the London Broadcasting

Station in our issue of December 23i(l. it was
omitted to mention that tlie apparatus was designed
and installed by Marconi's \A'ireless Telegrajih
Company. Ltd.

Calendar of Current Events
Friday, December 29th.

Bkadforu Wireless SotiEiv.
At 5, RandallweU Street, Bradford. Annuat
Meeting.

Sunday, December 31st.

3.5 p.m. Daily Mail Concert from PCGG, The
Hague, on 1,050 metres.

Monday, January 1st.

9.20-10.20 p.m. Dutch Concert. PCGG. The
Hague, on, 1,0.50 metres.

Ipswich and District Wireless Society.
At 8 p.m. At 55, Fonnereau Road. Lecture on
" Primary Batteries," by Mr. Bird.

Tuesday, January 2nd.
Transmission of Telephony at s p.m.. on 400
metres, by 2 MT Writtle.

"

Wednesday, .January .'ird.

Redhill .\nd District V.M.C..\. Wireless
Society. <

At 111, Station Road, Redhill. Lecture on
" Direction Finding."

Maxvern Wireless Society.
Lecture on "' Valve Amplification.

"

Physical Society- of London .\nd the Optical
Society".

.At the Imperial College of Science, South Ken-
sington. Annual Exhibition. Members of the
Radio Societj- of (jreat Britain are invited. (Also
on following day.)

Thursday, January 4th.

.At 9.20-10.20 p.m. Dutch Concert from PCGG,*
The Hague, on 1,050 metres.

Manchester Wireless Society.
-At 7 p.m. At the Council Chamber, Houlds-
worth Hall. Lecture on " Screening Effects on
Aerials," by Mr. B. L. Stephenson.

Hackney and District Radio Society'.
Annual General Meeting.
Hounslow .\nd District Wireless Society.
At Headquarters, Council House, Treaty Road,
Hounslow. Lecture on " Wireless—Pastime and
Profes.sional," by Mr. S. H. Nayler.

Friday, January 5th.

Edinbcrgh and District Radio Society.
Lecture on " Capacity and Inductance," bv
Prof. F. G. BaUy, M.A.

Leeds and District Amateur Wireless Society-.
General Meeting. Lecture on " Transmission of

Photographs by Wireless, " by Mr. T. Brown
Thomson.

Communication with .\eroplanes.

An .Air Ministry notice to airmen, respecting
alternative cross-channel air route weather reports,

states;— 1. When bad %veather conditions prevail

on the normal air route between Croydon and the
Chaimel, reports from certain stations on an
alternati\e route are now available at Croydon
and Lympne for communication to pilots of

machines in flight. 2. The places for which in-

formation is availaVile at these times are the Isle

of Grain, North Foreland and Deal.



December 30, 1922 THK WIRELESS WORLD AND RADIO REVIEW 447

Gorrespondeiice
To the Editor of Thk Wikklkss World

AND Radio Review.
Sir,—Now that the use of the 440 metre wave

is curtailed for amateur use by advent of broad-
casting, I thought it would interest your readers

to hear that very good results can be obtained
on the lower band IoO-20(i metres. Diu-ing last

week I have read the following stations :—2 FP,
2 JZ, 2 LZ, 2 CD, all stren.ath 7, and telephony
from 2 ON, strength 5, all between 150-200 metres.

The nearest of these is over 200 miles, and 2 JZ
is over 500.

For this reception only two valves were used,

one timed anode and detector, with aerial of four

wires. Length 40 ft., mean height, 35 ft. Due
Xorth and South.

34, Coldrenick Street, E. W. Penney.
PljTnouth.

To the Editor of The Wireless World
-iND Radio Review.

Sir,—There is a considerable anaount of appre-
hension existing amongst amateurs and others
experimenting with the Armstrong Super-regenera-
tive circuits in conjimction with frame aerials,

with regard to the possibilit\- of radiation of a
somewhat powerful nature.

In the middle of October 1 made a series

of experiments with a three-valve Armstrong
regenerative receiver employing A.T. 40 valves
with an anode potential of 400 volts, using a frame
two feet square.
This arrangement, as will be realised, gave rise

to considerably strong harmonics, but did not
cause any interference whatsoever at the station

of Mr. Aubrey Garnett, which is situated 200 yards
from my house, while working on the same wave-
length at the same time.

December ith, 1922. W. K. Alford.

Book Review

British Empire Exhibition (1924).
Radio telegraphy and telephony will be pro\'ided

for in the list of exhibits at the forthconimg British

Empire Exhibition (1924) to be held at Wembley
Park from April to October, 1924. Group XR'
Classes 35 and 36 are defined as follows :

—

Telephony, Class 36.—Telephone instruments,
transmitters, receivers, and accessories ; testing

and protective appliances ; manual and auto-
matic switching equipment ; speech amplifiers

and telephone repeaters.
" Carrier Wave " and %vireless telephony ;

telephone multiple cables and loading coils.

Telegraphy. Class 37.—Apparatus and ac-

cessories ; hand-worked telegraphs ; Wheat-
stone automatic transmitters and receivers ;

machine and type printing telegraphs : high
speed repeaters.

Wireless telegraphy.
Line construction material and appliances

;

submarine cables.

Ebonite is included in Group XXIX, Class 89.

5Iilitar3- telegraphy and telephon\- are placed
in Group XLIII, Clas,ses 137 and 138.
The ofKces of the promoters of the exhibition

are at 16. Hobart Place, S.W.I.

Wireless Telephony for All. By Lawrence M.
Cockaday. (London: Herbert Jenkins, Ltd.)

Considering the enormous interest which America
displays in ainateiu- wireless, it is only to be expected
that she should contribute freely to the literature

of the subject. The English amateur, no !es3

enlightened than the American " ham,"* never-
theless welcomes a really good American book
about his hobby as warmly as he accepted the co-

operation of " the other side " in making the
broad Atlantic a mere standing jump for amateur
wireless transmitters.

In the book under review, which Mr. Herbert
Jenkins has produced very attractively and sells

at a reasonable price, we recognise a tone to which
the heart warms, that of the fellow who wants to
share a good idea with anybody who is not too
high and mighty to listen. Mr. Cockaday is a
most companionable pereon, to judge by his book
and its frontispiece, which reveals him in his den
amidst a glorious collection of apparatus.

This book, which is just the very thing for the
beginner who is perhajjs entering the game by the
door of " broadcasting." presents a simple and
lucid explanation of the principles of wireless

telephony, and includes enough practical matter
to enable the reader to make a start, without being
too much like a handbook for amateur carpenters.
One hesitates to criticise in detail a work so good

as a whole, but for the sake of future editions we
ought to point to page 24 and suggest that the author
might well explain what a fmidamental difference
exists between the nature of sound waves and
aether waves.

I do not think that many engineers in this country
—or even in America—wUI agree with Mr. Cock-
aday 's opinion that in inventing the regenerative
circuit Armstrong " has contributed what is ujii-

versally acclaimed the greatest and most important
invention since wireless was first conceived."
I defy anj'body to give the date of that event,
but I should say that Senatore Marconi's hmiible
inventions were made somewhat later and that
the thermionic valve is incontrovertibly the most
important post -Marconi invention.

E. B.

New Catalogues
Messrs. Ward and Goldstone, Frederick Road,

Pendleton, Manchester. List No. A;24. (Wireless

Section, pp. 51-61.) Also pamphlet relating

to Broadcasting Receiving Sets.

Wireless Fog Signals.
On the invitation of the Northern Lights Com-

missioners a party of representative officials visited

Inclikeith, Firth of Forth, to attend a demonstra-
tion of wireless beam fog signals conducted by
the Marconi Wireless Telegraph Co.. Ltd. The
apparatus consists of a reflector, which revolves

and gives the bearing in which it is pointing.

Experiments were carried out over a range of about
nine miles, and proved satisfactory.

*ln the States a " ham" is to amateur wireless

what a " fan " is to baseball, but he is more
practical and less vocal.
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The Problem of Aerial Insulation and a New Type
of Aerial Insulator.

By H. P. Waran, M.A., Ph.D. (Cantab), F. Inst. P.

problem of insulating the aerial the weather and the atmosphere.THEperfectly is beset with a great many
difficulties, and every experimenter

begins to realise sooner or later that the insula-

tion provided by some insulators on the

market is far from perfect. Even though all of
them appear satisfactoryenough for the purpose
at the beginning, the difficult atmospheric con-
ditions of the open air leads to a rapid deteriora-

tion of the insulation within a few weeks or

days in a busy smoky industrial locality. The
ordinary porcelain insulators of the reel, egg
or shell type, afford too short a resistance path
to be effective, and are often known to fail on
accoimt of even a mere film of water in wet
weather. But a greater source of trouble

arises from the gradual deposit of smoke and
dust from the dirty atmosphere of busy cities,

and even a very thin film of it suffices to

conduct away the high tension and high

frequency currents used in wireless.

The various types of ebonite and composi-
tion insulators are, in a sense, inferior to the

porcelain insulators for more than one reason.

Substances of the nature of ebonite are all

well known to lose their insulating property on
long exposure to light in the open air. They
are good enough when used indoors, and even

then their surface ought to be unpolished and
kept rough and fresh by the periodical applica-

tion of emery paper if a high state of insulation

is to be maintained. If used outside, smoke
and dust get lodged on their surface more
readily than on porcelain, and there is not even

the hope of a good heavy rain being able to

wash it off. Thus, even though some of these

when used in series and when periodically taken

down and kept clean are found good enough in

receiving aerials, they are never satisfactory

enough to stand the high tension of transmitting

aerials without considerable leakage and loss of
efficiency.

Glass of suitable composition as an insulator

is sometimes superior to ebonite, porcelain, or

other material, and when properly designed

seems to provide almost perfect insulation.

The principal points to be attended to in the

design of an insulator for high tension and
high frequency currents are : (i) The resistance

path across the insulator must be as long as

possible. (2) The resistance path along the

surface must be covered and protected as

far as practicable from external influences of

(3) It should
have the requisite tensile strength.

Designed on these scientific lines a new
table blown-glass insulator has been recently

introduced into the wireless market.* The
two types in which the insulators are now being

made are illustrated in Fig. (a), (b). The

Sketches of the Insulators described-.

insulator is simply a stout walled long glass

tube bent into hooks at either end, the central

portion of this stem being almost completely

encircled by a bulb sealed on to the stem.

In the second type there are two such protecting

jackets turned in opposite ways, and they are

made cylindrical instead of being spherical.

In such an insulator the resistance path along

the surface is over a foot, even in the smaller

sizes, and the central region being completely

jacketed by the bulb, is kept clean and free

from deposits of smoke, dust or films of
moisture, and thus ensures perfect insulation,

even in the worst of weathers and localities.

Further, even the slight deposit over the

highly glazed exterior surface gets readily

washed away quite clean at the first rain

.

Thus a single one of these insulators provides

a better insulation than half-a-dozen or more
of the other types used in series. Though it is

very light it is quite strong and able to stand

the strain coming over any average sized

outdoor aerial.

Some misgivings may be felt at the fragile

nature of the glass. But what an aerial

insulator should have is good tensile strength

and not ability to stand kicks on its side. In

this it is in no way inferior to porcelain or

other composition, and all that it requires is

only a little careful handhng when putting it

up, and when once up in the air it would look

after itself.

* Messrs. Baird
London, E.C.

& Tatlock, Hatton Garden,
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Questions and Answers
NOTE.—This section of the magazine is placed at the disposal of all reaSers who wish to receive advice

and infomiation on matters pertaining to both the technical and non-technical sides of wireless work. Readers

should comply with the following rides :— ( 1 ) Each question shoidd be numbered and writtoi on a separate sheet

on one side of the paper, and addressed " Questions and Answers,'^ Editor, The Wireless World and Radio
Review, 12;13, Henrietta Street, London, W.C.2. Queries shotdd be clear and concise. (2) Before sending in

their questions readers are advised to search recent numbers to see whether the same queries have not been dealt

vnth before. (3) Each communication sent in to be accompanied by the "Questions and .4.nswers" coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet

or slieeis, and unless typewritten, this should be in block capitals. Queries ivill be answered under the initials

and town of the correspondent, or, if so desired, under a " notn de plume." (5) In view of the fact that a large

proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised

before making use of them, to satisfy t/tem-b-elves (hat they would not be infringing patents. (6) Where a reply

through the post is required, every question .^ent in must be accompanied by a postal order for the amount of

Is., or 3s. Gd. for a majrimtim of four questions. (7) Four questions is the ma.rimum which may be sent in at

one time.

"F.S." (Nottingham).—The proposed ar-

rangement is suitable, but as you get poor results,

•we assume the H.F. transformer is not satisfactory.

Several designs for H.F. transformers have been
given in recent issues, and we think you should
have no difficulty in determining whether or not
the H.F. transformer in use has suitable constants.

"G.R." (E.6) asks tis to reproduce Fig. 2,

page 880, September 30th issue, with the addition

of switches for controlling the number of valves in

circuit.

See Fig. 1. The figure shows double-pole

double-throw switches connected.

"J.L.R." (Glasgow) cannot erect an outdoor

aerial, and asks (1) Which is the best type of iruioor

aerial to use. (2) Are valve circuits made tunable.

(3) How is one to know whether the first valve of a
three-valve set {one H.F., one detector, one L.F.) is

operating as H.F. amplifier and not as a detector.

( 1 ) We suggest you use a loop aerial consisting

of a 4' square frame wound with 12 tiu'ns of No. 18

D.C.C. wire spaced i" apart. (2) H.F. valve
circuits are usually tmiable, but L.F. are not.

(3) By using a suitable filament heating ciurent

and H.T. batterj' voltage. The detector valve
has its grid circuit specially designed for rectifica-

tion.

Fig. 1.

"BLACK" (Lowestoft).— (1) The reaction
coil should be coupled with the anode coil, and may
consist of 100 turns of Xo. 40 S.S.C. wire on a
former 2^" diameter. For the longer wavelengths,
coils may be added in series if required. (2) If

you wish to conduct experiments, you should apply
for an experimenter's hcence, stating the natxire

of the proposed experiments. (3) We think you
will have no difficulty in hearing the broadcast
transmission when using a three-valve receiver.

"M.P.B." (Gironde) asks (1) Whether the

index to Volume X. has been issued yet. (2) The
gauge of wire to use in tuning coils. (3) Particulars

of the variometer used in the Armstrong super-
regenerative circuit.

( 1 ) The index to Volume X. is now ready, price 8d.

(2) We suggest you employ No. 26 D.S.C., and wind
the coils on a former 2" diameter. (3) Full par-

ticulars have been given to " INTERESSE "

(Brussels) page 317, December 2nd issue.
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"jW.B." (Liverpool) asks for a diagram of a
our-valvc set.

The diagram of a four-valve set on page 880,
September 30th issue, is quite suitable for the
purpose you suggest. The aerial tuning condenser
is 0001 mfd. The H.F. transformer tiuiing

condenser should have a maximum value of 0002
mfds., grid condenser. OOOO.S mfds., grid leak
resistance, 2 megohms, L.F. transformer bypass
condenser, 0-001 mfds., H.T. battery by-pass
condenser, 0-05 mfds. The aerial tuning in-

ductance may be a tapped coil, 4" diameter and
4" long, wound with Xo. 22 D.C.C. ^rith 12 tappings.

For the long wavelengths a coil 4",: 8" of Xo. 26
D.C.C. may be used, with 12 tappings. The H.F.
transformer may be of the plug-in type or a tapped
coil would perhaps give less trouble in operation.

If the mean diameter of the transformer is 1|".

1 20 turns of Xo. 28 D.C.C. for primary and secondary
will be suitable for operation over a wavelength
range of 300-470 metres. For higher" wavelengths
more turns will be required. As you probably
have back numbers of this journal by you, we
suggest you examine the articles on " Experimental
Station Design," which appeared in the issues of

September 2nd and Kith. A variable H.F. trans-

do^vn to the lead in tube on the groimd floor it is

not possible to make improvements. The wires
which connect from the instrument to the lead in

should be as short as possible, and the lead to earth
should also be as short as convenient. We con-
sider the 50' double wire aerial is the best arrange-
ment, but we do not think it will be wise to connect
two aerials to the same mast. Serious interference
is likely to result, especially when valve receivers
are used. Should you undertake transmission
experiments at any time, it will be practically
impossible for your neiglibours to tune out your
transmission.

'

' ANODE '
' (Manchester) asks ( I ) Whether

the suggested switching arrangement, particviars

of ivhich are sttbmitted, is suitable. (2) For particu-
lars of a five-valve set tising stud switches to cut in
or Old any valve.

( I ) The proposed arrangement is not very satis-

factory, becaiLse although the switches transfer
the anode circuits, the filament and grid circuits

remain eomiected. It would also be better if

you used a switch in the aerial circuit to join the
A.T.I, and A.T.C. in series or parallel. (2) You
will obtain very satisfactory results by adopting the
scheme shown on page 883, S^ptsmbsr 30tli is3a3.

Fig. 2.

former which may meet joiu requirements is

described on pages 828, September 23rd issue.
" J.J.R." (Atlantic Fleet) submits a list of

components in his possessio}i and asks for a .suifabh

circuit.

See Fig. 2. The values of the condensers are

indicated in the figvu'e. The aerial inductance may
be a coil of No. 22 D.C.C. wire wound on a former
5" diameter and 8 " long with 18 tappings. The
secondary inductance may consist of a coil of

No. 26 D.C.C. wire, wound on a former 4" diameter
and 9" long. The reaction coil may consist of

100 turns of No. 28 D.C.C. on a former 3" diameter.

We suggest you employ a 0-volt acciuniilator for

heating the filament, and a 60-volt H.T. battery

for the plate circuits. The telephones are not
suitable for direct connection in the plate circuit.

A telephone transformer should be used, and if

necessary, the telephones rewound with No. 3(j

S.S.C. copper wire.

"H.W.E." (Charlton).—It is not correct to

state the length of the lead in should be as short

as possible. The lead in should be as direct as

possible, and if the wire for the aerial runs straight

"J.S.H." (Manchester) submits a diagram

for criticism.

The circuit submitted is not very suitable,

and it is doubtful whether it would function at all.

We suggest you adhere to the original arrangement.
The coils L, and Lj should not be coupled to any
extent, and you should determine by experiment
their best positions.

" REBOS " (Hull) asks (1) For a diagram

vf a H.F. valve and crystal detector combination.

(2) The values of the components. (3) What stations

irill be heard.

II) The circuit given in reply to a correspondent
in a recent issue will suit your purpose very well.

(2) The values are marked in the figure. (3) You
will probably hear telephony transmissions, ship

stations, and high power transmissions.

"OMEGA" (Hants.).—A suitable trans-

former for your purpose would consist of an iron

wire core 3 " long and J" diameter, with a primary
winding of 2.50 turns of No. 22 S.S.C. The secondary
could consist of 12,000 turns of No. 44 S.S.C.
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" D.A." (Hampton).—We suggest you ex-

amine the set for loose connections, and raiike cer-

tain the grid leak is quite good. We assume
the H.T. hattery is not run down.

"J.R.S." (Keighley) submits a diagram ami
asks (1) Whi'tlicr the aiioile coih should he chanrjeahlc

(2) Whetlier the reaction coil should be coupled with

the anode coil of the H.F. valve. (3) How to contiect

switcheji.

( 1 ) The proposed arrangement is quite suitable.

The anode coils are timed with a variable condenser

of maximum value 00002 mfds., and you will

therefore require a set of coils if you wish to cover

a wide range of wavelengths. The two anode
coils should be of the same value, since then the

condenser settings will be similar when receiving

signals. (2) As you suggest, the reaction coil

should be coupled with the anode circuit of the

H.F. valve. (3) The switching arrangements
shown in recent issues can be directly applied

to your set

"A.L.W." (Sheffield).—It is not necessary

to use a secondary circuit if you prefer to reduce

the circuit adjustments at the expense of a little loss

of selecti\nty. It is a matter upon which you can

please yourself, in so far that the holder of an
experimenter's licence is assumed to have sufficient

knowledge of wireless to be able to control the

degree of reaction himself, and not to set up

Fig. 3.

oscillations iu the aerial circuit. The reaction
coil, whei\ coupled to the secondary circuit, is

capable of setting up oscillations in the aerial

circuit with an amplitude as great as when the reac-

tion coil and aerial coil are coupled. However,
' the gain in selectivity is worth while, and the
connections are made as indicated in Fig. 3.

The proposed lay-out is quite sxiitable, and the ad-
dition of the third coil does not make any difference

to the circuit apart from the change indicated
in (I).

"A.M." (Colchester) asks (1) Will overhead
tram tvires, running parallel to his aerial, affect
reception. (2) // it is possible to amplify The
Hague concerts sufficiently with five -valves to operate
a loud speaker. (3) Will a 100' single wire aerial

be better, {i) Is a water-pipe earth good.

(1) and (3) We suggest you run the aerial wires
at right angles to the tram lines, if possible, and
as far away as it is convenient. \ single wire
aerial will probably give results superior to a double
wire aerial. To reduce the noises, we think you
had better reduce the number of L.F. connected
valves and use H.F. instead. (2) We think five

valves wiU provide sufficient amplification to operate
a loud speaker. (4) Yes, if care is taken to make
the coimection good.

"PUZZLED" (Burton-on-Trent) asks for
criticism of his set, particulars of which are

submitted.

The connections are not quite correct, unfortu-
nately. The reaction coil should be connected
between the anode and L.F. transformer instead

of between H.T. -|- and L.F. transformer, and it

would be better to disconnect the second valve
entirely when the telephones are connected to the
first valve. In any case signals will not be very
satisfactory when one valve is used, because it

cannot be expected that a transformer built to
work between the output and input circuit of valves
will work equally well between the output of the
valve and the telephones. The transformers are
not wound properly. We suggest you rewind them,
using 10,000 turns of No. 44 S..S.C. wire for the
primary, and 1.5,000 turns of No. 46 S.S.C. wire
tor the secondary. The telephone transformers
mav consist of 10,000 turns of No. 44 S.S.C. for

the' primary, and 2,000 tiu-ns of No. 36 S.S.C. for

the secondary. With these alterations the signal

strength will be greatly improved. The tappings
from the H.F. transformers may be taken out to a
switch, and it is convenient to leave small sections

unwound at the tapping points in the case of

cylindrical coils.

" A.H.S." (Southsea) subtnits particulars of his

receiver and asks fen' criticism.

The wires enclosed are : (A) No. 29 S.S.C. ;

(B) No. 26 S.S.C; (C)No. 36 S.S.C. The
aerial and clo.sed circuit tuning arragements appear
to be correct and should be satisfactory, although
it is often better to make the filament connection
to L.T. — instead of L.T. + . Until telephony is

actually heard, we suggest you connect wire A to the
H.T.+ instead of to the slider. The anode circuit

timing will still be quite critical, but the adjustment
will be less difficult. Reaction effects do not
greatly help when receiving telephony transmission
from commercial stations. We do not think you
have sufficient wire in the L.F. transformer. To
obtain good results, it is necessary to use a large
numljer of turns of fine wire, otherwise amplification
and the quality of speech suffer. We suggest you
rewind the primary with 8,000 turns of No. 44
S.S.C. copper wire, and the secondary with 16,000
turns of No. 46 S.S.C. copper wire. If you find it

inconvenient to count turns, we suggest you wind
J the winding depth for the primary, and the
remaining f for the secondary. It is often an
advantage to use lower volts on the anode of the
detector valve.

"PUP" (Gorleston) asks (1) For criticism

of set. (2) How to tune out a local high-power
transmitting station. (3) How to secure fine tuning
in the anode circuit of the valve.

(1) The diagram submitted is correct. (2) We
suggest you employ a secondary circuit consisting
of a coil and condenser. The coil should consist
of a winding of No. 28 D.S.C. on a former 3i"
diameter, 7" long with 7 tappings. The tuning
condenser may have a maximum value of 00005
mfds. (3) We suggest you join a three-plate

condenser across the aerial condenser for tine

tuning, and connect another with small plates

across the -00002 mfds. condenser in the H.F.
transformer circuit. Extension handles will pro-

bablv have to be fitted.
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"A.J." (Middlesex) Submits a diagram cut

out of a recent issue and asks whether it is suitable for

his purpose.
Coils A and B form the H.F. tiansformei-, uiifl

cioil C is the reaction coil which is cou))led to B.

These coils are not coupled to the .'i.T.l. or closed

circuit coils. If you are beginning wireless recep-

tion, we suggest you omit the secondary circuit.

The H.F. transformer may be connected exactly as

described in the articles on " Experimental Station

Design" in the issues of September 2n(l, Ititli

and 30th.

" W.B.H." (Swansea).—The method of con-

necting the apparatus is inrlicated in Fig. 4. We
suggest you employ tapped self-tuned H.F. trans-

formers for all wavelengths. This arrungejneiit

gives good results with a minimum of adjustment.

A telephone transformer is not necessary when the

telephones have a high resistance. When low

resistance telephones or loud-speaker is used,

however, a telephone with a ratio of 5: I is required.

We would draw your attention to the note at the

head of the Questions and Answers column of this

journal regarding replies by post.

is connected acro.ss the aerial for fine tuning. A
OUOO;') variable condenser is suitable, and the smaller

the \'alue of this condenser, the louder will the
signals be. The size given is the best for wave-
lengths in the neighbourhood of 300 to 400 metres.
Increasing the size does not result in any increase

of signal strength—the number of turns is reduced.
However, the signals obtained when a frame aerial

is used are rather less than when an ordinary out-

door aerial is used, and if you lequire the loudest

signals, there is nothing superior to the outdoor
aerial. A good outdoor aerial would be 70' long
and .50' high. It is very con\"enient to mount
the frame so that it may be rotated, as the frame
has very decided directional jiroperties.

"A.M." (Herts.).—W'e suggest you wind at

least four coils for sliort wave work. We cannot
say what wavelength range exactly will be covered,
as it is not possible to predict acciu'ately the in-

ductance of the coils. The coils may consist of

40, (iO, 85 and 110 turns. The smaller coil shouM
be used in the aerial circuit and the next larger

in the closed circuit. .\ I wo-coil" holder is quite

suitable for this purpose.

"W..\." (Belfast) asks for the amount of wire,

using that in his pos.session, for an intervalve and
telephone transformer.

The former, sketch of which is submitted,
may be wound with 30, 50, 80, 110, 140, 200 and
250 turns of wire. For the first four coils we suggest
you use No. 28 S.C.C, and for the remainder No. 32
may be used. We think you will find this number
will cover the wavelength range required. The
reaction coil may consist of 80 turns of No. 3<i

S.S.C. wire, and probably one coil will be suitable
for this range of wavelength. For the high fre-

quency transformer we suggest you wind 3 ozs.

of No. 38 for the primary winding, and 3 ozs. of

No. 42 for the secondary winding. The telephone
transformer may consist of 3 ozs. of No. 38 for the
primary and 3 ozs. of No. 34 for the secondary.
The propo.sed arrangement submitted is quite
suitable.

" W.S." (Eastbourne).—We suggest you build

a frame aerial having 4' sides, winding upon it

12 turns of No. 18 li.C.C. wire spaced |". Five
tappings .shoukl be brought down to a switch
for coar.se timing, and a small variable condenser

"A.S.A." (Bletchley). —A person wishi n.^

to use home-made gear is regarded by the Post
Oflfice as an experimenter, though if the aim of the
in(li\-idual is not to have any serious interest in the

technicalities of the science, he is required by the

Postmaster General to ))urchase made-up apparatvis.

owing to his non-acquaintance with the subject, and
in order that ho may not caiLse interference by the

u.se of an incorrectly designed receiver. W'e
understand all applications will be dealt with
according to the merits of the case, and you should
therefore apply for an experimenter's licence.

"G.W." (Highbury) a.'iks (1) Whether the

flrcuil .submitted is the best for his purpose.

The proposed arrangement is very suital)le

indeed, although you may find it necessary to

include a variable condenser in the aerial circuit.

We think you will require a H.T. battery of 4.j

\o!(s and a E.T. battery of (i volts.

" R.B." (Enfield).—The theoretical diagram
is given on page 15. .April 1st issue, and yo\i will

(piire straightforward.notice the ciroiit is
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"A.S.H." (Penge) oaks several queationa

concerning his set.

If unacquainted with the principles of the set

you are making, it is always better to follow out
the writer's instructions precisely. Changes wliich
you consider small will very likely cause the set

to be a failure. The grid leak resistance should
be 2 megohms, and the grid condenser 00003 mfds.

" AREN " (Scotland) asks tis to criticise the

diagram submitted.

The proposed arrangement is quite suitable
but you may experience difficulty in preventing
the circuit oscillating. A condenser of 01 mfds.
capacity should be connected across the H.T.
battery. The aerial and closed circuits may, as
you suggest, consist of variometers, in which case
tuning condensers may be dispensed with. Suitable
values of tuning condensers are A.T.C. = 0001
mfd. maximum value, C.C.C. = 00005 mfd. maxi-
mima value. Anode tuning condenser = 00002
mfds. maximum value in each case. The blocking
condenser may have a value of 0001 mfds.

"D.P." (Birmingham) asks for a diagram
using four H.F. transformer connected valves and
one detector valve.

"E.F." (Peckham) asks for values of com-
ponents used in a 2-vnlve receiver.

These values have been repeatedly given in
recent issues of this journal.

"H.L.L." (Newcastle) refers to Fig. 10, page
743. September 2nd i'.>'.<u«, and asks what alteration
to make to reduce the likelihood of generating oscil-
lations in the aerial circuit.

It is only necessary to couple the reaction coil
with the H.F. int«rvalve transformer instead of
with the aerial tuning inductance as indicated in
the articles on " Experimental Station Design "

which appeared in the issues of September 2nd,
16th and 30th.

" E.J.P." (Fulham) refers to the reply given to
" C.W.A." (Wandsworth Common) in the isstie

of August oth and asks ( 1 ) For particulars of a trans-
former which will deliver 400 volts acro.'is each half of
the secondary winding. (2) What voltage will then
be available at the oscillating valve anodes.
(3) Whether a choke {particulars of which are given),
is suitable.

( 1 ) The primarj- winding may consist of 200 turns
of No. 20 D.C.C. on an iron core 4" long with a
cross section of 2x2" The second winding should
consist of a winding of No. 28 D.C.C. each half

Fig. 5.

See Fig. 5. Suitable values are indicated.

A niunber of H.F. transformers will be necessary.

These may be wound with No. 40 S.S.C. wire on
a 1 J" ebonite rod, and have the following values :

—

180 turns each, up to 300 metres ; 600 turns each,

up to 600 metres ; 1,300 turns each, up to 1,000

metres. For 1,500 metres use a. 2" ebonite tube
and wind 800 turns, and for 3,000 metres wind
1,400 turns.

"JEDDAK" (Cambridge) asks (1) For
criticism of circuit submitted. (2) Whetlier any
alterations are suggested. (3) For a diagram show-
ing the connections of 3 valves without intervalve

transformers. (4) Wavelength range of set.

(1 ) and (2) We suggest you abandon the arrange-

ment. The resistance capacity method of coupling
H.F. valves is only suitable for long wave work—say
above 2,000 metres—because at lower wavelengths
the capacity present in the circuit acts as a shutter

to the resistance and the amplification is accord-
ingly reduced. (3) and (4) See replies to recent

correspondents.

having 800 turns. The choke should be connected
in series with primarj-. (2) Approximately 500
volts depending largely upon the rectifjTUg valves

used and the adjustments of the circuit. (3) The
choke is suitable, but would be better if it had
4 or .5 tappings.

" A.E.M." (St. Leonards).—We suggest you
use a Siemens relay which may be purchased from
a dealer in ex-Government wireless stores. The
issues of October 29th and November 12th, 1921,

contain information which should be of sufficient

assistance to you in your experiments with re-

cording apparatus.

"MAGNETITE" (Birmingham) unshes to

add a L.F. panel to his set, and asks how the con-

nections are made.
As you have not, unfortunately, given ua par-

ticulars of the panels you are using, we cannot
give a wiring diagram, but we think you should

have no difficulty after looking through a few

recent issues.
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" S.W.B." (Manchester).—The artificial aerial
may consist simply of a condenser, resistance, and
the tuning inductance. No other inductance
is required. The resistance could be 10 ohms,
which is a fair estimate of the average resistance
of an amatetir transmitting aerial, and could consist
of 10 yards of No. 22 Eureka wire. The capacity
may be a 0-0003 mfds. condenser capable of with-
standing 2,000 volts, and able to carry about
1 ampere without excessive heating. The diagram
given in Fig. 6 indicates a good transmitter
scheme. Values are marked in, and it should be
remembered the condensers should all be built

to withstand the sudden application of high poten-
tials. We do not expect your transmi.ssions would
be heard at more than a few hundred yanls, and
this would appear to be the object of the Post
Office in restricting the use of the set to a dummy
antenna. The best adju-stment of the interiiipter

brushes is that which gives least sparking, and for

this purpose one of the brushes should be movable.
The interrupter circuit will probably carry a hea\y
current, and large capacitj' accumulators should
be used. If the insulation between the primary
and secondary of the transformer is good, and the
cells are insulated from earth, the filament potential
may be tapped off the battery supplying this

primary circuit.

" S.F.W." (Berwickshire) <i.<A-« (1) Hon- many
valves he u-iU retjitirc In receive the Duteh concerts

nnd TransiitlatUic .slrilioiis. (2) Whnt should be

the maximum price of the set. (3) Whether more
than two stages of H.F. ampjijication are difficult

to handle.

(I) We suggest you make up a three-valve set,

using one high frequency detector and one note
magnifying valve. The method of coupling the
high frequency valve with the detector is knov\-n

as the reactance capacity method. The anode
circuit of the high frequency \alve should be
in proportion, so that it can be tuned over the
same range of wavelengths as the aerial circuit.

We refer you to Fig. 2, page 145, October 28th
issue. (2) Until one has experience, the manipula-
tion of two high frequency valves is something of

a difficulty, but as the above circuit only makes
use of one, we think you will experience no trouble.

(3) We think you will have no difficulty in estimating
the cost of the .set yourself after a study of the
advertisements in this journal.

" MELLT " (Carnarvonshire) asks (1) How
many basket coiU to ««e in a H.F. transformer to

tune up to 2,000 metres. (2) Whether basket coils

may be tised as reaction coils. (3) The diinensiona

of L.F. intervalve transformer.

(1) We suggest you wind say six basket coils,

each coil consisting of 40 turns of No. 3S S.S.C,

copper wire with a mean diamet«r of 3". The
jH-imary should be tuned with a variable con-
denser of maximum value 0002 mfds. (2)
Basket coils may be used as a reaction coil, 60
turns of No. 38 S.S.C. wound on a former with a
mean diameter of 3" being suitaible. (3) The
construction of a L.F. intervalve transformer was
fully described in the issue of August inth. Use
the No. 42 S.S.C. wire for this purpose.

TO SRID or Mr «U.VE
IN NEXT PANCL

Fig. 7.

' • EBONITE '

' (Southampton) asks ( I ),For a
diagram of a patiel incorporating 2 H.F. connected
valves. (2) Why he docs not hear broadcast tele-

phony transmissions.

(I) See Fig. 7. You will require two small
variable condensers as illustrated in the figure.

(2) We think you should hear the transmissions
with your present arrangement, and we suggest
jour tuning arrangements do not permit you to

tune down to the wavelength. The A.T.C. and
A.T.I, should be connected in series, and you
should use a small tuning coil. A winding of No.
22 D.C.C. on a former 4" in diameter and 4" long
with 6 tappings would be suitable. The con-
struction of a H.F. transformer which is suitable

for short wavelengths, is given in the issues of

September 2nd and lOth, under " Experimental
Station Design."

SHARE MARKET REPORT
PriceB as we go to press on December 21st, are:

—

Marconi Ordinary

,, Preference
Debentures ..

Intsr. Marine..
,, Canadian

£2 4 4i
2 0"

102 6
1 5 7i

9 4|

Radio Corporation of America
Ordinary
Preference

15 lOJ
13 3

MARCONI INTERNATIONAL MARINE
DIVIDEND.

The Marconi International Marine Commtmica-
tion Company, Limited, announce an interim

dividend of 5 per cent, less income tax upon the
issued capital of the Company. This dividend
will be payable on January 8th, 1923, to share-

holders registered on December Utth, 1922, and to

holders of Share Warrants to Bearer. The Trans-
fer Books will be closed from December 20th to

December 26th, 1922, inclusive.
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Some Modern Developments in Duplex
Telephony

By Captain P. P. Eckersley of 2 MT.

Introduction.—Definition.

DUPLEX Telephony is in this article

taken to mean any system of wireless

telephony in which the usual send-

receive switch is done away with.

There are thus two types of Duplex tele-

phony, one which may be termed true Duplex,

and the other partial Duplex.

In the true Duplex system, the apparatus

approximates in performance to the ordinar}'

wired telephone of daily and blasphemous
use. In the partial Duplex system, the partici-

pants in the conversation cannot break in

one upon the other, in fact simultaneous

reception and transmission is impossible.

The Uses of DtrpLEX Telephony.
I think all who have been much associated

with wireless telephony will agree that the

send-receive switch is a nuisance, and may lead

to confusion in the hands of neophytes, but

that once mastered, the rapid exchange of

messages becomes quite a simple matter.

Duplex therefore scores in the matter of

foolproofness in operation, but this is counter-

baknced by the extra technical compUcation

sometimes involved.

Personally I think the real use of duplex

telephony is for installation either as an

adjunct or as replacement to the ordinary

wired telephone.

Thus there are many places where it is

costly or impracticable to lay telephone cables,

or again, a stretch of sea or impassable country

may form a barrier between two ordinary

telephone networks, and here the wireless

link may often replace a trunk line.

Th5 Inherent Problem.
The reason why it is so much more difficult

to do duplex by wireless than by ordinary

wired telephone, is the fact that the ratio of
the power of the transmitter to the sensitivity

of the receiver is in the former case so much
greater than in the latter. In the wireless

case the ratio of transmitted power to receiver

sensitivity may be of the order of 10,000 times

greater than in the ordinary wired telephone

case, and it is extremely difBcult therefore

to eliminate or balance out the effect of the

relatively powerful traftsmirter.

Principles of Solution.
In the past inventors have been at pains

to solve the problem along two main Unes :

—

(a) Only to radiate power from the trans-

mitting aerial while speaking ; or

(b) To make the receiver so selective

that it is not interfered with by the presence

of the local transmitter ; or

(a) and {b) Combined partially.

In (a) the problem is concerned practically

entirely with the transmitter.
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In (b) the transmitter is standard and only

the receiver circuits present any novelty.

The former system of duplex where aerial

current is produced only when speaking,

involves the use of so-called " quiescent

V

Fig. 1.

aerial transmitters," the latter system involves

the use of " protected receiver systems."

The quiescent aerial transmitter gives the

inventor the opportunity of doing duplex on

one wavelength (a great advantage for group
communication as will be seen later), but it

usually nuUifies the possibihty of doing true

duplex, unless most elaborate arrangements

are resorted to.

The Aerial System.

It must be obvious that the proteaed
receiver system becomes more simple if there

are two separate aerials, one for receiving and
one for transmitting, and becomes more and
more easy of solution for a given power of

transmitter, the further the aerials are separated

one from the other.

There is thus the further distinction in

duplex systems of two aerial systems or single

aerial systems.

Having now defined the various possible

principles of solution, it may be interesting to

go into more detail under headings as defined

above.

Quiescent Aerial Systems.

The conclusion I have come to as regards

quiescent aerial systems is that " the game is

not worth the candle." The achievement

of a simple quiescent aerial system that gives

good speech is very difficult, and if one is so

clever or lucky as to hit upon such a system,

the problem of the receiver still remains if

true duplex is wanted, and partial duplex

scores very little over the ordinary simplex

system.

The whole problem lies in arranging a

system where the aerial oscillations are only

present when speaking, and in getting good
inteUigible speech out of such a system.

It is hardly within the scope of this article

to go into great detail as regards quiescent

aerial systems, because the modern methods
of solution do not involve such arrangements.

Captain Round has pointed out however,

that in many quiescent systems only one half

of the voice disturbance is used, and this results

in the oscillations in the aerial being constantly

stopped and started again. Now there is

no insurance that the high frequency phases

in one burst of voice controlled oscillations will

be the same as in the next burst, and the

resulting disturbance is so " phase jumbled
"

as to produce bad speech in the receiving

system.

The solution of the problem is to supply

independent drive or master oscillator, but

even then there is the trouble of " threshold

FIfi. 2.

voltage," i.e., the feebler electrical disturbances

failing to produce any oscillations at all.

For a full discussion of quiescent aerial

systems the reader is referred to a paper by the

author, read before the Institution of Electrical

Engineers, Vol. 58, No. 292, dated July, 1920.

Protected Receiver Syste.ms. Two Wave-
lengths, Two Aerials.

It has been pointed out that with protected

receiver systems true duplex is possible.

But this involves the use of two wavelengths,

one for receiving and one for transmitting,

because the protection to the receiver is nearly

always wholly bound up in its being tuned
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Duplex TilcpliuHij A/ijiii-

r<ilii^, comprisinij 'Trans-

milling and Jicrcioing

Unlti, Generator, i'lvitch-

boiird and Telephone
Instrument.

The latter in installed at

some diiiliince from the

otJtcr eoinponentn, an if.'iy be

conceuiviit, and the reinoeal of tile

receivers from - the switch hook
sl<i'rls up the motor ijencrator and
cffeets other neeess(trt/ connections.

This outfit jjcrmits of simultanenus
transmission and reciption uith

powir .mf/icient for reliable com-
munication up to 130 ni.ilc«.

to a wavelength different from that of the

nearby powerful transmitter.

Let us first take the case where two wave-
lengths are being used, and also two aerials.

The whole problem now lies in making
the receiver ultra-selective to one particular

wave only, and thus some simple form of loose

coupUng arrangement is necessary.

One form of protected receiver system is

shown in Fig. i. This involves the use of a

rejector system.

Thus T represents any form of telephone

V

Fig 3.

transmitter oscillating in any normal manner,
cormected to its own aerial Ar and producing

Photn : Courtesy Marconi's ]] iwl^s^ t\it'griiph Company, Ltd.

a disturbance of wavelength At. Now the

receiving aerial is connected through an in-

ductance L and tuning condenser C, and this

pan of the aerial system is tuned to a wave-
length Ar. This tuned circuit " stands

"

on another tuned circuit C|;, Cr. and Lr.

Cri is a large condenser and the circuit Cr,
Ck. Lr is tuned to a wavelength Ar also.

If disturbances of Ar fall on the aerial, the

circuit Cri Cr, Lr is set into oscillation,

being in fact electrostatically coupled to the

aerial system Ar Ci,, the degree of coupling

being determined by the \'alue of the con-

denser Cr,. By making Cri large, the loose-

ness of coupling is greater. But the effect of
the local transmitter is to produce oscillations

in the aerial Ar of frequency Nr, these

oscillations being less and less in magnitude
the more Ar differs from Af. These forced

oscillations have two paths to earth, one through
the condenser Cr„ the other through the

inductance and condenser Cr. and Lr., and
it is obvious that the impedance of the pure
condenser path is much less than the inductance

capacity path. Thus nearly all the forced

oscillations are diverted from the inductance

Lr which can therefore be connected to some
form of amplifier as shown, which will still
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be sensitive in spite of the relatively near-by
and powerful transmitter.

I have worked this system with about i amp.
in the transmitting aerial, and a separation

of wavelengths of about 15 per cent, with
success. The two aerials ran parallel about

5 feet apart, and were run on each side of a

5-ft. spreader on a 30-ft. mast. The amplifier

consisted of an audion and two note magnifiers

;

no high frequency amplification could be
used. The value of the condenser Crj might
be of the order of 0-003

.

This system has a very limited apphcation,

because the direct effect of the local oscilla-

tions has to be carefully screened, and because

the rejector system is apt to reduce the sensi-

tivity of the receiver.

I have given this as a typical example of a

protected receiver system for small powers

for two aerials and two wavelengths.

FiV,. 4.

Two Wavelengths and Single Aerial.

It is very often important to use a single

aerial, as for instance on aeroplanes, or where

space is very limited.

In Fig. 2 is given a two-wavelength single

aerial system. Here the path to earth is

branched, and the aerial is in fact given two

natural periods.

Let L; be the common inductance, and

Li Ct be inductance and capacity in one

branch and Lr Cr be the inductance and

capacity of the other branch.

Suppose a closed circuit to be oscillating

at 2 frequency' Ni, and to be coupled to the

common aerial inductance Li as shown.

Now let Li be adjusted so that if connected

between aerial and earth the system has a natural

frequency Nj. Also let the product of L7
and Ct be so arranged that they too have to-

gether a natural frequency Nr. Then if the

aerial be connected through Lt Lx and Ct to

earth, the whole system will have a natural

frequency Nx and will be in resonance with

the closed circuit. Thus ciurents will be
set up in the aerial which will flow through

Lc Lt and Ct and will be almost entirely

confined to the path Lt Ct provided Lr Cr
does not equal Lr Ci, since the point O is a

node of potential to currents of frequency Nx-
Thus the closed circuit may be made to

oscillate powerfully, and the aerial A Lc Lt Ct
will form an ordinary transmitting system.

But again the aerial with Lt Lr Cr will form
a receiving system of another natural period

Nr, and will be sensitive to disturbances of
wavelength Ar, and what is more, nearly all

the received currents will pass down Lr Cr,
this path being of relatively low impedance
to the received currents to the path Lt Ct.
Thus we have the condition of nearly all the

transmitted currents passing down the leg

Lx Cx and nearly all the received currents

passing down the leg Cr Lr, provided the

correct adjustments are made.
This obviously gives a duplex system, and

this can be used with success for small powers
up to perhaps 0'5 amps, in the common aerial,

using an audion and two note magnifying

amplifier. Again, however, the disadvantage

of the system is that the direct effect of the local

transmitter may prejudice the performance

of the amplifier, especially if the latter embodies
high frequency magnification.

It is essential to cut down the resistance

of the inductance Lx, because the higher this

resistance the more current will be forced

into the leg Lr Cr, but if the resistance is cut

down by cutting down the inductance, the

sensitivity of the receiving system will be

prejudiced, since O is not a node of potential-

to the receiving system. One is thus between

the devil and the deep sea, and the problem
lies in making a given inductance of low
resistance, not always an easy matter.

The Beat Wavelength Method.
The above systems, and many permutations

and combinations of them, had a very limited

application up to a certain point, but they

have been entirely superseded by using the

beat wavelength system, which is the outcome

of the beat method of reception, and was first

applied by Franklin in his experiments oiv

duplex telephony.
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Everyone is probably aware of the usual

method of receiving continuous wave by
heterodyne. Briefly, of course, the con-

tinuous wave is received normally, and another

disturbance of sUghtly different wavelength
is superimposed upon it to produce audible

beats.

The frequency of the beat is determined
by the difference in frequency of the two
disturbances producing the beat frequency or

Nb = + % X n..

Where Nb is the beat frequency.

n, is the received frequency.

Hj is the superposed frequency.

It will be realised then that N i, can be made
to have a value much greater than audibihty,

in fact if we have two wavelengths, one of 400
metres and the other of 300 metres beating,

the beat wavelength will be 1,200 metres,

which is, of course, an inaudible frequency.

This principle has been used for the solution

of duplex telephony.

Consider Fig. 3 where T is a transmitter

close to a receiving system. Suppose the

transmitter is radiating a wavelength of 300
metres, and the receiver is receiving a wave-

length of 350 metres.

Now the receiver has two frequencies

superimposed in the aerial system, one of

10® per sec. (300 metres) and the other of

0'8575 X 10^ sec. (350 metres). There will

thus be beats set up in the aerial circuit of

frequency (10" — 0-8575 ' lo**) = 01425 >

10^ or of a wavelength 2,100 metres. These
beats, to be detected, must of course first

be rectified, and to this end the receiver must
be arranged as shown, with a rectifying

valve Vr connected across the A.T.I, of the

receiver, and a circuit Lu Cb in the anode of

the lectifier, tuned to a frequency 0"i425 10''

or a wavelength of 2,100 metres. Now the

amplifier can be made sensitive to 2,100 metres

and not to 300 metres, and so will experience

no " wipe out " from the local powerful

transmitter ; or at least the wipe out will be

very small compared to what it would have

been had the amplifier had to have been

sensitive to 350 metres, and not to 300. Thus
if a circuit Lbi Cbi is connected across the

amphfier terminals, and is coupled to Lu Cb,
a duplex system of considerable sensitivity

and robustness is achieved, for if the received

signal is modulated telephonically, obviously

the intensity of the beat will be modulated
in the same way.

In fact, summing up, provided the forced

oscillations from the transmitter are noi

strong enough to prejudice the performance
of the valve Vr as a rectifier, and provided the

amplifier is given a measure of selectivity so

that it is sensitive to long waves of the order

of 2,000 metres, and not to short waves of

the order of 300 metres, then true duplex
working is achieved.

It will be realised also that the amount
of the forced oscillation can be a good deal

greater than would be the case were Vr the

first valve of an ordinary amplifier. To gel

good rectification, the amplitude of one half

of this oscillation can have any value between
OA and OB in Fig. 4, which represents

an ordinary valve characteristic. Anywhere
between A and B the peak of the oscillation

lies on the straight part of the curve, and the

little extra received oscillation rides on the

peak of the forced oscillation or later falls

into the trough, producing, always provided

the peak of the big oscillation lies between

A and B, perfect rectification.

Side Tone.
While on this point, the question of side

tone may be profitably discussed. By side

tone is meant the sounds produced in the

receiving 'phones by the effect of the voice

modulation of the near-by transmitter.

It might at first be imagined that the voice

modulation of the powerful near-by trans-

mitter would produce heavy side tone, but

this is not actually the case.

For consider again Fig. 4. The effect of

the modulation might be to cause the forced

oscillation peaks to be increased and decreased

in intensity between values OA and OB,
that is along the straight part of the curve.

Now in this case the rectified component
will be unchanged, since the amount of the

oscillations in the beat wavelength circuits

depends (always provided the main oscillations

do not change any more than from A to B)

simply and solely upon the magnitude of the

received oscillations, riding on the crests of

the forced oscillations. This amount is un-

changed therefore by the modulation of the

near-by transmitter, provided this does not

exceed a certain amount.
But if the modulation of the transmitter

exceeds a certain amoimt, and the peaks

travel up beyond saturation or down to the

bottom bend of the characteristic, heavy

side tones are produced because the effective

steepness of the characteristic curve is changed.
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Thus by proper adjustments the amount
of side tone may be given any value.

Description of a Typical Installation.

In a certain tj'pical duplex installation

of this sort the transmitter is arranged to

transmit on any wave between 400 and 300
metres, and its power is 50 watts input. The
circuits of the transmitter are absolutely

standard, and any well-known form of speech

control circuits may! be employed.

anywhere conveniently, in an outhouse or
garage for instance.

The aerials are 30 feet high, and are hung
on two masts as shown in Fig. 5, and are

simply really two L aerials.

The guaranteed range of the installation

under good conditions to give R9+ speech is

about 30 miles.

Group Communication.
It will be realised that for group com-

INSULATORS

C5 c5^

OPERATING HUT

Fig. .-..

The receiver is in principle exactly as

outUned above. Thus the aerial circuit

embodies a coupled circuit receiving system

similar to that illustrated in Fig. 3.

The beat wavelength rectifier has a grid

leak, the function of which is automatically

to adjust the intensit}' of the forced oscillations

from the local transmitter to a value consonant

with good rectification.

The beat wavelengths circuits are arranged

so that the primary (in circuit with the anode
of the rectifier) has a fairly large condenser

and relatively small inductance (this to shunt

any forced oscillations), while the secondary

has a large inductance and small condenser

to give voltage step-up.

The amplifier is sensitive to long wavelengths

only, and has two H.F. magnifications, a

detector and one note magnifier. The trans-

mitter and receiver are arranged in separate

boxes, and are installed about six feet apart

to get over direct wipe out and induction effects.

There is a remote control attachment con-

sisting of a pedestal microphone and head

telephones, and this may be installed up to

50 feet away from the instrument boxes.

Lifting the head telephones from the hook
on the pedestal microphone lights all valves,

starts up the transmitter generator, and all

is ready for communication.

Thus all the user is confronted with is the

microphone and telephone apparatus, which

can of course be installed in the house,

while the other apparatus can be installed

munication the use of a two wavelength
system involves a definite difficulty. If there

are only two stations, of course, the wavelengths

need never be changed. If, however, there

are three stations, obviously one pair of stations

cannot inter-communicate.

This has been overcome by arranging

relays which, when energised, invert the

transmitted and received wave of any installa-

tion. (Obviously the beat wavelength remains
constant.)

Thus all stations stand-bi on the same
wave. On wishing to call up, however, any
given station energises his relays and trans-

mits on the stand-bi wavelength and receives

on the other wavelength. This overcomes
all difficulty. Thus on each microphone
and telephone unit there is a switch marked
" close for call," and all this does is to energise

relays which change over the wavelengths as

indicated, when it is desired to initiate a call.

The whole apparatus therefore approximates

in performance to an ordinary party Une
telephone without caUing bell. Anyone listen-

ing-in, however, to another conversation will

only hear half what is said, unless he is clever

enough with his " call " switch and constantly

changes waves as one or the other side of the

conversation is desired to be heard. Such
malicious listening in, however, involves

expenditure of battery power, and might deter

certain people.

A caUing bell can be added to the apparatus,

and standing-bi would involve the use of a
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separate heterodyne to reproduce the effect

of the near-by transmitter, which obviously

cannot be allowed to oscillate continuously.

A photograph of the installation is given

on- page 457.
Single AkmAL Syste.m with the Beat Method

Consider again the circuit of Fig. 2.

Obviously the beat method helps enormously
in this case. The receiving leg Lr Cr has

in it rvvo frequencies Nr and Nr, which beat

to produce the long wavelength which can

be amplified without being wiped out by the

frequency Nr- Furthermore, and herein lies

the whole ingenuity of the arrangement,

thanks to the fact that O is nodal to the trans-

mitted oscillations, and forced oscillations in

Lr Cr will be commensurate with the received

oscillations, and so the method is successful.

I have actually used this circuit and have
obtained good duplex working with as much
as 5 amperes in the same aerial, that is receiving

the desired signal.

This circuit is obviously very useful for

aeroplane working.

Two Aerials and Two Wavelengths for
Larger Powers.

The same duplex system can be used with

greater or less separation of aerials and wave-
lengths, depending upon the power. Obviously
also in certain cases it will be possible to use

a separate heterodyne and not the heterodyne

effect of the near-by transmitter.

COALMERCIAL 3 kW. C.W. TELEGRAPH TRANSMITTER.

Marconi type i-alre Ininstiiitler. The power panel, is on the right, and the rectifier and oscillator valve jmhhI^ in

the centre. The air dielectric condenser is enclosed in a cage on the left. Tuning inductances are on either side.

ELEMENTARY INSTRUCTIONAL LECTURE.
An experimental Lecture dealing with the Principles of Radiotelephony, and primarily

intended for Associates of the Radio Society of Great Britain, will be given by Mr. G. G. Blake,

M.I.E.E., A.Inst.P., at the Institution of Electrical Engineers on January 12th, at 6.30 p.m.

Tickets will be sent to Associates. All interested are invited, and tickets can be obtained by

sending a stamped and addressed envelope to Mr. Leslie McMichael, Hon. Secretary, The

Radio Society of Great Britain, 32, Quex Road, West Harapstead, N.W.O.
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A Five-Valve Experimental Receiver
By Ralph W. H. Bloxam.

PERUSAL of the Questions and Answers
columns of The Wireless World and
Radio Review each week indicates

that there are many who are desirous of practical
constructional details and designs for ex-
perimental receivers, so that the writer begs
to offer a description of his set, in the hope
that it may suggest lines on which to work,
to some, at any rate, of the many seeking
information.

No very special fea-

tures are claimed for

this instrument, but it

incorporates one or two
novel " gadgets "—if I

may be permitted to use

a term beloved of the

ardent wireless enthu-
siast—which may be of
help and interest alike to

the dyed - in - the - wool
" ham " (an apt American
term for the radio " old

stager ")>or the beginner
Although an experi-

menter, and constantly

trying out various new
ideas and arrangements,
the writer has a passion

for neatness and order
in the matter of instru-

ments, their disposal on
the operating table, con-
necting wires, etc., a fad,

perhaps, but one that

possibly has saved many

the bottom. It is provided with a removable
back, sliding vertically upwards in gtiides,

so that it is an easy matter to get at the internal

connections without having to remove the
ebonite panel from the front, with the attendant
unscrewing that this would entail.

Panel.

The panel is of Jin. ebonite i6\ ins. by
10 ins., which was procured cut to rough
size. The edges were filed to size, bevelled

Front view fhoiving interchangeable H.F. intervalve coupling and
arrangement of controls, valves, and terminals.

burnt-out valves,

shorted H.T. batteries, etc., so that throughout,
the aim has been to preserve a neat appearance
and yet be able easily to carry out experimental
alterations in the coupling of valves, circuit

arrangements, values of various components,
etc. Partly for appearance, but mainly for

economy of space and accessibility, the sloping
front cabinet type of instrument has been
adopted.

Cabinet.

The cabinet is of French polished mahogany
I in. thickness throughout. Dovetailing is

employed in the construction. The following

are the dimensions : i6 ins. long by lo ins.

high by 4 ins. deep at the top, 6 ins. deep at

and polished, while held in the vice, after the

centres for all holes had been marked off.

Here a word of warning to the unwary.

The writer once traced an obscure case of
" no signals " to the fact that the gentleman

in question had marked off centres with hea^'y

pencil lines, thus providing high resistance

leaks all over the panel. A scriber should be

used, the lines being scratched lightly, on
the reverse side of the panel of course. The
edges, and finally the face side of the panel,

were polished with bathbrick and oil, a little

oil being rubbed on to a piece of flannel

smeared lightly with the powdered bathbrick

and then applied to the ebonite with plenty

of " elbow grease " until all scratches are
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removed. The final polish is applied with a

perfectly dry and clean flannel. No more
bathbrick and oil should be used than is

absolutely necessary.

Valve Couplings.
Having heard and read the praises of other

experimenters on their particular fancies for

the fo»ir well-known methods of intervalve

coupling, namely, " high frequency trans-

former," " tuned anode," " resistance capacity"

and " low frequency transformer "—and com-
binations of these, the set was designed so

that any of these couplings could be readily

used at will, and quickly changed, in order

to allow of comparison on a given signal

reception. Many amateurs do not appear to

Fir/. 2. Tlie intrrior.

realise how easily these changes can be accom-
plished.

The diagram of connections (Fig 4) shows
at W and X the " R " valve sockets providing

the means for coupling between the first and
second, and the second and third valves,

while Fig. 3 shows at A, B, C and D, the four

usual methods* of coupling between valves

—

respectively, " resistance capacity," " tuned
anode," " H.F. transformer " and " L.F.

transformer." Immediately below, at Ap
Bj, Cj, Dj, are shown the connections required

on the plugs to couple the valves in that par-

ticular manner, the plugs being of course

provided with " R " valve pins to fit the sockets

W and X. A short study of Fig. 3 will show
that it is simply a matter of bringing four

leads—from " plate " and " t-H.T.," and
" grid " and " negative filament " of the two
vaJves to be coupled—to a suitable socket

Receivers fitted with" R " valve holders to take

H.F. " plug-in " transformers provide all

that is necessary. It is essential however
to ascertain the exact order of internal con-

nections of the four legs or sockets. It should

be pointed out here that in the receiver

described, the coupling between the first

and second, and the second and third valves

only, can be altered in this way, the last two
valves being permanently low frequency trans-

former coupled. The extra two valves are

added for loud speaker working. If desired,

however, all intervalve couplings could be

arranged for inter-

changing, as will be

readily seen, the only

requisites being addi-

tional plugs, sockets

and tuning condensers.

Normally, however, two
high frequency valves

will be found sufficient

for the average experi-

menter to work with.

In the case of resistance

capacity and tuned

anode plugs, these are

made of fii-i"- sheet

ebonite 2.V ins. square.

Four valve pins (these

can be purchased from
dealers) are tapped into

the ebonite at corres-

ponding positions to the

usual pins at the base

of the "R" type vc've

Connections are taken through small holes

drilled close to the corresponding pin, and

the wires soldered, or if desired, may be

held under a nut.

The coupUng condensers are made as

follows :—Four plates i in. square with
" tabs "

f in. by { in. are laid with alternate

" tabs " to each side in the usual manner.

The dielectric consists of mica (the writer

has also used thin paraffin waxed paper) 0-002

in. thick, the whole being bound with strips

of waxed paper, and covered with a strip of

empire cloth for neatness. The plates are

made of thin sheet brass, 0-007 in. thickness.

The tabs are bent double with connecting

wires between, and soldered It has been

found that the value of these condensers
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is not critical. The resistances used are of the
" pencil " form mounted between clips, so

that they may be readily interchanged. Re-
sistances of 50,000 ohms are used for short

wavelengths (up to 2,000 metres). Above
2,000 metres 80,000 ohms has been found
most satisfactory. It is not advisable to attempt

to make these resistances, as the commercial

article of well-known make will be found most
satisfactory, being constant in value and free

from parasitic noises. For the " tuned anode "

circuit plugs, condensers were made as des-

cribed for resistance-capacity coupling. The
coils were made in the form of a " hank "

wound on a 2-ins. diameter former, the coil

being wound up with cotton when complete.

Sixty-four turns of No. 33 S.W.G. D.S.C.

wire was found satisfactory for 300 to 500

metres range. Honeycomb coils were also

For L.F. transformer coupling the
" primary " and " secondary " of an intervalve

transformer are connected to a four-pin

plug for insertion in " W " or " X " (Fig. 4).

Valve Switching.
Reference to the diagram of connections

(Fig. 4) will show the method adopted in order

to use as required, three only, or the whole
five valves. Connection from the 'phone
transformer (external to the instrimient) is

made to a two-pin plug. It is only necessary

to insert this plug across the two " filament
"

legs of the socket " Y " in order to connect

the 'phone transformer between the plate of

the third valve and positive H.T. A " fixed
"

'phone condenser will be seen connected

across these legs. It will be seen that the

primary of the intervalve transformer is

connected across the " grid " and the " plate
"

C D

A

P

t

MmL
F'nj. The four usual systems 0/ intervalve coupling and the method of connecting np valve sockets fo'eff-::ct

either nrrru>firment.

used, ten layers on the former to be described,

being found correct for the above wavelengths.

With similar plugs, " reactance-capacity
"

coupling may be employed. Coils for these

should be wound with silk-covered resistance

wire of about 36 S.W.G. The resonance

peak is thereby flattened as compared with that

obtained with the " tuned anode " coil.

While somewhat getting over the difficulty of

tuning the circuit, this arrangement reduces

the amplification slightly.

High frequency transformers were purchased.

Some were also made, 60 turns of 40 S.XX'.G.

D.S.C. wire being found correct for 300 to

700 metres, the former being 2 ,\; in.

diameter, and having a slot i in. wide by ] in.

deep, primary separated from secondary by a

laver of silk ribbon.

legs of this socket.

In order to operate five valves, a special

plug is inserted in the socket " Z," the " grid
"

and the " plate " pins being each cormected

to a filament pin as shown dotted at " Y."
Thus the transformer " primary " is now
connected between the plate of the third

valve and positive H.T. in the place of the

'phone transformer. The two-pin 'phone

transformer plug is now inserted in the socket
" Z " connecting the primary between the

plate of the fifth valve and -j-H.T. The
filament rheostat for the fourth and fifth

valves is now switched " on." Dewar switches

could be used for this switching operation if

required, although ofcourse slightly more costly.

The whole of the construction of the set

was carried out with a few simple tools—

a
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breast drill being perhaps chief amongst

them, and with the exception of fihng the

ebonite panel, was all done on a kitchen table.

Fig. I shows the photograph of the front

of the instrument, while Fig. 2 shows the rear

of the panel.

The two H.F. condensers have each^seven

fixed and six moving vanes—capacity approxi-

mately 0-00025 mfds.

" Series-parallel " switch for A.T.C. (con-

nected externally to the instrimient) is seen

in Fig. I between the coupling sockets.

Filament rheostats are provided for first

two, the third, and the fourth and fifth valves.

At the top left-hand side of the panel

(Fig. i) will be seen five pairs of terminals.

These are respectively, from the top down-
wards : aerial and earth, A.T. inductance.

are of extremely low self capacity, provided

no more shellac is used than is necessary

to hold them firmly together.

In conclusion, a few words as to experience

in working this set on the 400 metres wave-

length particularly.

H.F. transformer coupling gives very fair

results, but requires careful and somewhat
critical adjustment of the H.F. tuning con-

densers. Two makes of transformers, and
also home-made ones were tried. Tuned
anode coupUng requires extremely critical

tuning when using the honeycomb coils, but

is somewhat more flexible when using the

small hank coils. Signal strength is much
greater than with H.F. transformer coupling.

Resistance capacity has been found by far the

most satisfactory, being more stable, and no
adjustment being required.

-ALTERNATIVE TERMINALS FOR REACTION

Fir/. 4. Circuit cli<i(iri(i)i i

reaction to plate of first valve, reaction to plate

of third valve, variable condenser (A.T.C),
The four terminals at the right of the panel

are for connection of H.T. and accumulator.

Reference to Fig. 2 will show that the plate

circuit connections are brought out well

clear of the connections to the grid circuits,

in order to minimise capacity effects.

Tuning coils are of " honeycomb " pattern,

hand wound, the former used being 2 ins.

diameter and having 21 pins on each side.

The width of the coils is i in. Three are used

at a time in the coil stand, one being A.T. I.,

one the C.C.I., and the third the reaction.

For inductance 6\ ins. or seven layers will

be found suitable for 350 to 800 metres range

with " series " A.T.C, the reaction having

about eighteen layers. This information is

given for the guidance of those who wish to

make similar coils, and the writer assures

them it is [fell worth while. These coils

/ the Kxpcrit)Kntiil I^i ci'irrr.

As regards signal strength, it is far superior

to H.F. transformer, and is hardly perceptibly

weaker than with the tuned anode circuit

coupling. Also clearest results are obtained

with this coupling on telephony, the only-

disadvantage being the higher H.T. voltage

necessary', 70 to 100 volts being used. Owing
to the difficulty of tuning when using the trans-

former or tuned anode coupling, it is almost

impossible to follow a conversation between
two stations on slightly different wavelengths,

and is therefore only useful on a prolonged

transmission. The writer has not personally

tried it, but a friend of his reports successful

working with resistance coupling on 200

metres, having heard 2 JZ (Aberdeen) here

—

24 miles east of London. The writer is well

aware of the revolutionary statement which

he has made, as theoretically, resistance

coupling on short wavelengths (below 1,000

metres) is not efficient.
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Electrons, Electric Waves and Wireless
Telephony—XIV.
By Dr. J. A. FLEMING, F.R.S.
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VI.—TELEPHONY AND SPEECH TRANSMISSION.

I. Nature of Articulate Sounds.

BEFORE we can discuss the application

of the scientific facts and principles

previously described in the development
of practical wireless telephony it will be
desirable to preface it by a littie further con-
sideration of the physical nature of articulate

sounds and some description of the instruments

employed in the transformation of the energy
of aerial vibrations involved into or from
correspondingly varying electric current energy.

It has been explained that aerial waves consist

in a state of compression at some point in tine

air, associated with an accompanying state of

rarefaction, which states are not stationary at

•one place, but are propagated through the air

with a velocity of about 1,100 ft. per second at

ordinary temperatures. The production of

these compressional and rarefactional regions

is the result of oscillatory movements of the

air particles moving to and fro along the line

of propagation of the wave. If the motion of

the air molecule resembles that of the bob of a

long pendulum it is called a simple harmonic
•or simple periodic motion. The corresponding

aerial waves are called simple harmonic waves,

and the sensation they produce when acting

on the human ear is that of a pure or simple

tone such as that given out by a tuning fork or

open organ pipe gentiy blown.

We have also explained that the oscillatory

motion of the air particle may be of a more
compUcated nature, such that the displacement

of the particle or the air pressure at any
point and at various times, can only be repre-

sented by the ordinates or heights of a complex
curve called the wave-form curve, the hori-

zontal distances representing the flow of time.

The wave form of a pure musical tone, or

simple harmonic wave, is a curve called a sine

curve (see Fig. 74).

It has been mentioned that, however com-
plicated or irregular a wave form curve may
be, it can always be imitated by adding together

the ordinates of suitably placed simple harmonic
curves of various amplitudes and of wave-
length in the ratio of i, 1, \, \, etc., or some
selection of such waves.

These last are called the harmonic con-

stituents of the complex curve.

Fig. 74. A Simple Sine Curve, or Simple Harmonic
Curve, being the wave form of a pure musical tone.

The equivalent statement in terms of

sensations of sound is that any continuous

sound having any quality corresponding to a

certain wave form can be reproduced by

simultaneous pure sounds or tones of suitable

amplitude and phase difference. If, then, we
consider the nature of the sounds made in

articulate speech we find that very broadly

they may be divided into two classes, viz.,

(i) Continuous sounds, which are uttered by

placing the mouth cavity, lips and tongue, in

certain positions, and then forcing air out from

the lungs. These sounds can be emitted as

long as the breath lasts.

If we except certain sibilant hissing or

rolling sounds, such as those indicated by the

letters 5, sh, th and r, we may call the remain-

ing continuous sounds vowel sounds. In every
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language there are a large number of such

sounds of different quality, and therefore,

physically speaking, different wave forms.

In English there are about 19 or 20 sounds

which are expressed by different modes of

sounding the so-called vowel letters a, e, t, o, u,

or combinations of them, such as au, ou, ei,

a, ce, etc.

Then we have also (ii) discontinuous or

consonantal sounds, which for the most part

are various abrupt modes of beginning or

ending the utterance of a vowel sound. All

spoken languages are made up of certain vocal

elements called syllables, which, combined
together or alone, make words. A syllable

comprises generally a vowel sound, which may
be begim or ended with a consonantal sound

or some other continuous sound of short

duration. Physically speaking, and outside of

ourselves, such syllabic sounds consist in short

trains of damped aerial waves of complex wave
form and of a certain amplitude and wave-

length, determining the loudness and pitch of

the soimd, the said trains being begun or ended,

perhaps, in an abrupt or irregular manner
corresponding to the consonant. The acquire-

ment of a language consists in learning to

associate particular vocal sounds, or groups of

them, with certain objects, actions, or ideas.

The art of speech consists in being able to

so control the vocal organs, larynx, lips, tongue,

mouth cavit}', breath, as to create the types of

air wave trains which are by custom associated

with certain ideas, things, actions, or wants.

The human ear, by education, acquires an

extraordinar}' power of distinguishing between

the wave forms of aerial waves which strike the

tympanum, and noting the manner in which
tiiis wave train begins and ends. If, for

instance, we pronounce the monosyllabic

words day, die, do, dough, or tea, tie, too, toe,

we are, in fact, creating short rapidly damped
wave trains of aerial waves differing somewhat
in wave form and in the manner in which the

wave train begins. Each of these words is

associated in our minds with a thing or idea,

and a word is therefore a more or less com-
plicated sound of a certain finite duration and
wave form which, when made, raises in the

mind of a hearer an idea or conception similar

. to that in the mind of the speaker.

In order that the word shall be correctly

interpreted by the hearer, it is necessary that it

shall be uttered with sufficient loudness and
sufficient clearness. This implies that the

sound waves must have adequate amplitude and

sufficientiy well defined wave form both in the
terminal and medial portions of the wave train.

The proper pronunciation of the terminal

consonants in each syllable is important. Far
too many people mumble or clip their words
or run them together in speaking.

It is astonishing how few of those whose
trade it is to speak in public, such as clergymen,

barristers and politicians, are properly trained

in the art of elocution.

2. Telephone Transmitters.
The problem of transmitting speech to a

distance, that is, the art of telephony, consists

in arranging means by which the aerial vibra-

tions constituting speech sounds which are-

uttered at one place can be reproduced at a

distant place with sufficient amplitude and
correctness of wave form to be heard and
understood

Although various attempts and suggestions

for the solution of this problem had been made,
no one had completely solved it until Alexander
Graham Bell invented, in 1875, the speaking

telephone, and this, coupled with the inven-

tions of Edison, Hughes and others, as regards

the carbon microphone transmitter, gave us

practical telephony capable of operation in

everyday life. Except in matters of detail,

it is remarkable that the fundamental principles

of the apparatus remain to-day what they

were fortj'-six years ago.

Bell realised at a very early stage in his

experiments that to achieve telephony by the

aid of an electric current, the current in the

wire must vary in strength with time exactly

in accordance with the variations in air pressure

made by the voice of the speaker at a point

neai his mouth. This means that the current

must be an undulatory current.

Bell's solution of the problem of telephony

was a remarkable stroke of genius, inTolving

as it did the production of a novel yet most
simple appliance which could act both as

transmitter and receiver. He placed on the

pole of a bar, or poles of a horseshoe-shaped

permanent magnet, soft iron pole pieces wound
over with insulated wire. Very near to these

pole pieces was fixed a circular flexible disc of
thin iron about 2^ ins. in diameter (see Fig. jS).

When the coils of wire are traversed by a

fluctuating electric current the magnetic poles

are either weakened or strengthened a little.

The disc, or diaphragm, as it is called, is

therefore cupped, or bent in a little more, or

else springs back suddenly. The ampUtude
of motion of the centre of the diaphragm is in.
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any case extremely small, never exceeding
I'looth of a millimetre, yet the blow it

inflicts on the air is sufficient to create an air

wave, and therefore an audible sound, and the
movements of the disc respond so quickly to

changes in the current that the receiver can
impress upon the air waves of a complex wave
form which yield intelligible speech sounds.

Fi<j. 75. Section oj a Bell Mnyiicto Telephone.

On the other hand, if we speak to the

diaphragm the changes of air pressure made
"by the speech waves against the disc press it

in or out. When the iron disc is moved
nearer to the magnet poles it increases the pole

strength slightly, and this creates an induced

electric current in the surroimding coils of

insulated wire, the variation in which copies

to a certain extent the motion of the disc.

Hence, if two similar telephones have their

coils joined by a pair of transmitting wires,

speech made against the diaphragm of one

telephone is faintly repeated by the diaphragm
of the other, and the arrangement conveys
audible speech to a distance.

It was, however, soon found that although
the above-described Bell telephone is a

remarkably good speech reproducer, it is not

\'ery effective as a transmitter, and it was soon
replaced in this respect by the carbon micro-

phone resulting from the discoveries and
inventions of Edison and of Hughes.

In this transmitter the movements of the

disc or diaphragm created by the speech
sounds is made to compress more or less some
granules of graphite or hard conductive carbon,

and this pressure varies the electric con-

ductivity of the mass of granules. Hence, if

this carbon forms part of the electric circuit

of a voltaic battery, changes of current will

take place in that circuit corresponding to the

movements of the diaphragm.

Without entering into details of development
we may describe one or two modern microphone
transmitters as used in telephony, both with

wire circuits and in wireless telephony as well.

In its usual form one of them is termed a
" solid back " transmitter. It was invented

by Mr. A. C. White in America. It comprises

an ebonite trumpet-shaped mouthpiece, which
may be replaced by a large metal cone, the

function of which is to collect the sound waves
and converge them on to a thin circular

diaphragm or disc of aluminium, about 2i ins.

in diameter, and about 150 in. in thickness.

This diaphragm is clamped at the edges

between rubber rings, and the speech waves

collected by the mouthpiece or trumpet set

the disc in vibration, pressing it inwards in

concave form to an extent which depends on
the amplitude of the sound wave and on the

wave form of the latter, or else causing it to

bulge out again. Behind this diaphragm is a

small flat circular metal box carried on a rigid

cross arm. The bottom of this box is covered

with a thin disc of hard carbon like a wafer.

The lid or top of the box is a thin mica disc,

to the inside of which is clamped a similar hard

carbon disc. There is a very shallow space

between the two carbon discs, which is partly

filled with small granules of graphitic carbon

or coke (see Fig. 76). Wires are connected to

the two carbon discs, and the centre of the

mica diaphragm is connected by a metal screw

with the centre of the aluminium diaphragm.

Hence, when the latter is set in vibration by

the speaking voice it causes a similar movement
of the top carbon disc, and the carbon granules
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are more or less squeezed together, and their

electrical resistance varied in the same manner
as the movements of the outer diaphragm.

The electrical resistance of the carbon

granules may be about 30 ohms in their normal
condition, and it falls in resistance under the

influence of the compression due to speech

waves, but the actual variation of resistance in

telephonic work is not more than about

5 or 10 ohms above or below the normal.

^ "-^

Fig. Tti. A solid back granular Carbon Microphone
Tratism itter.

Another successful form of carbon trans-

mitter is the Ericsson isee Fig. 771. In this

Fig. 11. Ah Ericsson Carbon Microphone Trims

m ittcr.

case the diaphragm which is acted upon b}' the

speech sounds is a thin carbon disc 2.5 ins. in

diameter and 0.04 in. in thickness. Behind this

diaphragm is a carbon block, and a small

interspace between the two is filled with small

carbon granules. These are prevented from
falling out by means of a ring of felt which
encloses the circular carbon block. The normal

resistance of this transmitter is 100 ohms, and
it varies in operation between 50 and 170 ohms.

A trumpet-shaped mouthpiece is used to

collect the sound waves and converge them on
the diaphragm, and between the inner end of
this trumpet and the carbon diaphragm is a

disc of oiled silk to keep the moisture of the

breath from entering the microphone chamber.
In most carbon granule microphones trouble

sometimes arises from the " packing " of the

granules, and from the sticking together of
these granules, either due to moisture from the

breath entering the granule chamber or from
heat produced by the current.

The slight compressions due to speech move-
ments of the diaphragm then fail to make the

necessary variations in resistance. Great
ingenuity has therefore been expended in the

invention of liquid microphones, such as those

of Q. Majorana and J. Vanni, or by using

continually renewed supplies of carbon granules

as in the falhng carbon powder microphone of
Marzi. Nevertheless, the only type of tele-

phone transmitter which has obtained extensive

use in practical telephony is the carbon granule

microphone.
In arrangements for wireless • telephony

employed before the application of the ther-

mionic valve as a generator of continuous

waves, it was necessary to modulate rather

large currents of 5 or 10 amperes by a micro-
phone transmitter.

The carbon granule telephone transmitters

in ordinar}' use, such as those above-described,

will not operate satisfactorily with more than
about halfan ampere of current passing through
them. Hence many arrangements were sug-

gested for using a number of transmitters in

parallel or together, but it is extremely difficult

to secure an equal division of current between
the instruments so that all the microphones
shall take an equal share of the duty of
modulating it. These arrangements need not

be described, as they are now rendered
unnecessary by the powers and remarkable

properties of the thermionic valve as described

later on. It is, however, necessary in nearly

all cases to associate with the microphone an
induction coil for the following reasons.

The variation in resistance of the carbon
granule microphone is, in general, only a

fraction of its normal resistance, which may be
from 30 to 100 ohms. Suppose, then, that

such a microphone, in series with a few cells

of a battery, is placed in a circuit which has a

much higher electrical resistance than the

microphone itself. It will be evident that any
variation in resistance of the microphone
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produced by speech made against the dia-

phragm will only vary the total resistance of the

circuit by a much smaller percentage than that

by which the resistance of the carbon micro-

phone itself is varied (see Fig. 78).

t—-J

Fig. 78. .4 diagram illustrating a simple telephone

circuit. M is the carbon microphone transmitter,

B is the battery, T the telephone indtiction coil,

and i? is the receiving telephone.

This diflSculty is overcome by the use of an

induction coil as first suggested by Edison.

We provide a small induction coil T, consisting of

two insulated wires woimd over a small bundle

of iron wires (see Fig. 78). The resistance of

one primary wire may be about i ohm, and the

resistance of the other, or secondary wire, may
be about 25 ohms. If, then, we join in series

the primary wire and the carbon microphoneM
and a banery B of a few low resistance cells, it

will be evident that any variation in the resist-

ance of the carbon microphone due to

vibrations of its diaphragm will create variations

in the current flowing through the circuit of

nearly equal percentage to the variations in

microphone resistance. Then any changes in

the current flowing through the primary

wire of the induction coil will create corres-

ponding variations in the electromotive force

induced in the secondary wire.

The line wires are attached in ordinary wire

telephony to the terminals of this secondary

circuit, so that the current transmitted is an

induced current, and this passes through the

receiver telephone R at the listening end.

In the case of wireless telephony, as will be

explained later on, the secondary electromotive

force is used to vary the potential of the grid

of a thermionic valve called a control valve.

A method which avoids the use of an

induction coil is to join a number of microphone

transmitters in series so that they are all

equally aff"ected by the voice, but the total

resistance variation is then the sum of the

variations of each microphone separately.

The construction of the Bell magneto-

receiving telephone has been the subject of

numerous improvements in details of con-
struction. In place of a single steel bar

magnet as originally used, two bar magnets
made of tungsten steel are used, which are

fixed parallel to each other at a little distance

apart, and connected at one end by an iron

distance piece. Or else an elongated horse-

shoe magnet is employed (see Fig. 79). On

Fig. 79. British fost Office type of

Telephone receiver.

Magneto

the free outer poles are fixed L-shaped soft

iron pole pieces on which coils of insulated

wire are wound. The magnets are contained

in a non-magnetic metal tube, which is wider

at the outer end. On this outer end is fixed

a thin disc made of a steel called " Stalloy,"

which contains about 2.75 per cent, of silicon.

This steel disc is about 2^ ins. in diameter, and

I 100th in. in thickness. This diaphragm is

so fixed that there is an interspace of about

0.016 in., or about i/6oth of an inch between

the flat ends of the pole pieces and the inner

surface of the metal disc. The lines ofmagnetic

force which spring from one pole of the magnet

pass across this air gap through the iron

diaphragm, and back across the air gap to the

other magnet pole. The circular diaphragm

is therefore sucked or cupped in at the centre,

due to the magnetic pull of these poles. If,

then, an electric current is sent through the

coils of wire wound on the pole pieces it will

either increase or else weaken this attraction.

If we call H the magnetic force due to the

magnet alone, and h the magnetic force due to
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the current in the coils, then the force can

var}' from H-\ h to H - h, according to the

direction of the current. The attraction or

pull on the diaphragm varies as the square of

the magnetic force or flux, as it should he

called, and hence the attractive force varies

between (//+/r) and {H—Iv). The difference

is 4 Hh, and hence depends on H as well as h.

It is therefore important to have magnets in

the receiver as strong as possible. The material

generally used for them is steel containing

5 or 6 per cent, of tungsten, and i or 2 per cent,

of chromium. The finished magnets are

made very hard by quenching from a red heat

in ice-cooled water to give them the power of

retaining magnetism. Recently a type of steel

has been invented at Sheffield called cohaltcrom,

containing about 15 per cent, of cobalt and

15 per cent, of chromium. It has a much
higher magnetic coercive force than tungsten

steel. Moreover, it stores up about double the

magnetic energy for the same volume of metal.

Fig. 80. Watch jorvi oj Magneto-Telephone receiver

with the diaphragm removed to shov the magnet and
the coils.

It has the great advantage that it does not

require hardening from a red heat in a liquid,

and hence the finished magnets are not so

liable to be warped out of shape in quenching.

It is important that the small air gap between

the magnet poles and the diaphragm should

remain of perfecdy constant width. The
coils of wire wound on the soft iron pole-pieces

are made of fine silk-covered copper wire,

and may be of resistance between 60 ohms
and 4,000, according to the purposes tor which
the receiver is used.

In wireless telephony the type of receiver

generally employed is called a double head

telephone. It has two receivers of watch-

shape, attached by flexible joints to a steel

or akminium head-band, which passes over

the top of the operator's head and holds the

two receivers against the ears.

The receivers are in circular watch-shaped

cases, made ofebonite or aluminium (see Fig. 80/

The magnets are flat rings of steel, with
L-shaped soft iron pole pieces screwed to them,
on which are wound rectangular shaped coils

of extremely fine silk-covered copper wire

(No. 40, or even No. 60, standard wire gauge),

so as to obtain a very high resistance of 2,000 to

4,000 ohms. The two receivers on the headband
have their coil circuits in parallel (see Fig. 81).

Fig. 81. Double head telephone receiver with spring
head band {S. O. Brown).

In the case of loud-speaking receivers the

construction is the same as in the portable

receivers, but the magnets and diaphragms are

larger, and a trumpet-shaped sound projector,

like the horn of a gramophone, is attached.

A very good example of this type of instrument

is the loud speaker of Mr. S. G. Brown, by
which telephonic speech can be heard by several

himdred persons at once in a large theatre

(see Fig. 82).

Fig. 82. Loud speaking Telephone nj S. O. Brown.

c
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Mr. Brown has also invented very excellent

forms of double head telephones which are in

extensive use for wireless telegraphy and
telephony. He has devised a form of alu-

minium head-band and self-adjusting swivel

receiver holders which are comfortable to

wear on the head, and by which the receivers

are kept gently pressed against the ears

(see Fig. 8i). The electrical construction of

the receivers, as used for wireless telegraphy,

is somewhat different to the standard magneto
pattern. In place of an iron diaphragm there

is an iron reed, or strip of iron, the natural

vibration frequency of which can be adjusted

by a screw within limits. To this is screwed

an aluminium diaphragm, which is coned and
spun into ? special fitment, which is covered by
an ebonite cap with holes in the centre (see

Fig. 83). The resonance frequency of this

receiver can therefore be adjusted to suit the

musical note of the wireless signals in

telegraphy.

In the case of receivers for wireless telephony

this adjustment is not required, but the

resonance frequency is adjusted to agree with

the mean or standard telephone frequency,

generally about 800 or 900 cycles per second.

The coils of receivers for wireless telephony

in use with valve or crystal receiving sets are

now always wound with a direct current

resistance of about 4,000 ohms.

Fig. 83. Interior Construction of the resonance
telephone receiver of S. O. Brown, showing the

inbrating steel reed.

( To be continued ]

The Transatlantic Transmitting Station 5 WS on View.

THE transmitting station 5 WS, erected by
the Radio Society of Great Britain for

the Transatlantic Tests, will no doubt
be of particular interest to members of the

Society, especially in view of the success re-

ported on page 478 of this issue. It has there-

fore been decided to open the station to visitors

who are members of the Society or of affiliated

societies on January 8th, 9th and loth, from
2 p.m. to 7.30 p.m. Between the hours of

6.30 p.m. and 7.30 p.m. on each of these three

days it is hoped to show the station running.

The station is located at the Electric Power
Station of the County of London Electric

Supply Company at Wandsworth. A building

to house the apparatus and the use of the site

for the aerial has very kindly been loaned by
the Company, and in this connection it is

desired to take the opportunity of mentioning

that in previous announcements the name of

the Company has been incorrectly given.

It is hoped that all who can do so will visit

the station.

The site is not ar from Wandsworth Bridge

and Wandsworth station, and the address of

the power station is The Causeway, Wands-
worth.

Readers are reminded that an experimental

lecture on the Elementary Principles of Radio
Telephony will be given by Mr. G. G. Blake,

M.I.E.E., on January 12th, at 6.30 p.m., at the

Institution of Electrical Engineers. This lec-

ture has been specially arranged by the Radio

Society of Great Britain for the benefit of

Associates of the Society and others new to

wireless. Tickets for admission may be ob-

tained on application to the Hon. Secretary,

31, Quex Road, W. Hampstead, N.W.6.
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Wireless Club Reports
NOTE.— I'laler this heading the Editor iriU be pleased In give pnhlicntion to reports of the meetings of Wireless

Clubs and ^Societieji. Such reports should be submitted without covering letter anil worded as concisely as

possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be
pleased to consi<ler for publication papers read before Societies. An Asterisk denotes
affiliation with the Radio Society of Great Britain.

Correspvndeitee with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated.

Glasgow and District Radio Club.*
Hon. Secretary, Mr. W. Ynill, 93, Holm Street,

Glasgow.
Membci-ship is now well o\er 200. On November

loth Captain Norman Turner lectured on his

army experiences.

Mr. McLennan, on November 30tli. lectured

ou the " Elementary Principles of Wireless Com-
munication." He treated the subject practically

from the beginning in as simple terms as jiossible,

and this was no doubt one of the most instructive

lectures of the season.

On December 14th, Mr. A. F. Gray, another
\' ice- President, demonstrated a two-valve set

which he had constructed.
The next meeting was on December 21st, and

was an open night. As the matter of fading in

connection with transmissions of telephony from
the broadcast stations has been causing club mem-
bers a considerable amount of trouble, six members
had arranged to listen in specially to the full pro-

gramme of Manchester broadcasting station on
a particular night. These reports are being
tabulated by Mr. Pick, of the Committee, who has
kindly consented to open a discussion on this

subject.

On .January Utli, 1923, a lecture on "Grid
Potentials " will be given by Mr. Pick.

Hackney and District Radio Society.*
Hon. Secretarj', Mr. K. K. Walker, 48, Dagmar

Road. E.9. (Letters only.)

On December 14th, at the Y.M.C.A., Mare Street,

Hackney, the Vice-Chairman, Mr. Cunningham,
presided. A very interesting discussion took place

on radio subjects in general. The Secretary, Mr.
Walker, invited questions and replied. •

New members are joining. On January 1st,

1923, the new subscriptions came into force, as

follows:—Senior members (IS years of age and
over), 10s. per annum, entrance fee .5s. ; junior
members (mider 18), 5s., entrance fee 2s. Gd. New
members and visitors are always welcome, especially

ladies.
" High Frequency Currents and Tesia Coils

"'

was the title of lecture by Mr. A. Valins on Decem-
ber 21st. Experiments were carried out in darkness
in order to show the best effect.

Belvedere and District Radio and Scientific
Society.*

Hon. Secretary, Mr. S. (i. Meadows, I, Kentish
Road, Belvedere Kent.
The evening of December 15th was devoted

to a discussion, led by Mr. S. G. Meadows, on
" The Difficulties Experienced by the Radio
Amateur."

This being the first whole evening given to dis-

cussion, the Secretary acquainted the meeting
with the rules governing discussions.

At 9.45 p.m. the Marconi concert was tuned-in.

It was proposed to make discussions a regular

feature, and to .set aside one evening in each month
for this purpose.

Durham City and District Wireless Club.*
Hon. Secretary, Mr. Geo. Barnard, 3, Sowerby

Street, Sacriston, Durham.
There was a large and varied programme on

December 15th. Mr. Geo. Barnard lectured on
" Transmitters Using Valves." The Chairman,
Mr. F. Sargent, F.R.A.S., then commenced the
question period. A special three-valve circuit

submitted by Mr. Chapelon was criticised. The
arrangement was entirely new to all the members,
and it has been decided to bring the circuit up again
at some future meeting.

.\pparatus brought by Mr. Clarke and Mr.
Renney was inspected.

New members are welcome every Friday night
at 7.30 p.m. in the Y.M.C.A., Claypath, Durham.

Smethwick Wireless Society.*

Hon. Secretary. .Mr. B. H. Parker, F.C.S.,

Radio House, Wilson Road, iSmethwick, Staffs.

A meeting on December 8th unanimously
decided to hold a series of public demonstrations

of telephony diu-ing the following week. Those
responsible were accorded a hearty vote of thanks
by the members at a meeting on December loth.

The Society has purchased several books with a

view to forming a library. Mr. C. M. Kay was
appointed librarian.

On January 12th the Society opens with a general

meeting.
The President, Mr. R. W. Hutchinson, M.Sc,

A.M.I.E.E., F.R G.S., F.Ci.l., will give his presiden-

tial address on January 19th. Also Mr. Harry
Garrett, B.Sc. and Mr. .[."Stoney, B.Sc, A.M.I.M.E.,
(Vice-Presidents), have promised to give lectures.

There is an excellent syllabus arranged for the

1923 session.

Wolverhampton and District Wireless
Society.*

Hon. Secretary, Mr. J. A. H. Devey, 232, Great

Brickkiln Street, Wolverhampton.
On December 6th, a short paper was given by

Mr. G. W. Jones. This was a continuation of the

previous week's meeting at which members gave
five to ten -minute papers on any wireless subject.

Southend and District Radio Society.*

Hon. Secretary, Mr. A. L. When, 4, Wimborne
Road, Southend-on-Sea.
A meeting was held at the Technical Institute

on December 15th. A lecture was given by Mr.

Percy Barnes on " Cathodic Bombardment."
He demonstrated by means of X-ray apparatus.

.\ lecture and demonstration on the Reinartz

02
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tuner with two valves note magnification was
also given by Mr. F. A. Mayer.

It has been decided to alter the name of the
Society from Southend and District Wireless
Club to Southend and District Radio Society.

West London Wireless and Experimental
Association.*

Hon. Secretary, Mr. Horace W. Cotton, 19,

Bushey Road, Harlington, Middlesex.
The third annual general meeting was held on

December .5th.

The President, Mr. George Oxford, said that the
membership had more than doubled its nximber
since the last annual meeting. He thanked the
Vice-President, Mr. F. E. Studt, for the very hard
and instructive work he had done during the past
session, and presented to him, on behalf of the
Association, a case of pipes.

The Secretary gave a short outline of the work
accomplished by the Association and its members
during the past year.

The various reports having been received, the
following appointments were made :—President,
Mr. George Oxford ; Vice-Presidents, Mr. F. E.
Studt and Mr. F. O. Read ; Hon. Secretary, Mr.
H. W. Cotton ; Hon. Trea.surer, Mr. A. Labram ;

Instrument Steward, Mr. A. P. Dobson ; Librarians,

Messrs. C. and R. Hillyer ; Committee, Messrs.

J. F. Bruce, R. Cole, T. L. Mullings, L. Shepherd,
W. T. Fair, and P. Harms. The following gentle-

men were also elected as the Association's delegates
to attend the meetings of the Radio Society of

tJreat Britain :—Messrs. F. E. Studt, J. F. Bruce,
L. Shepherd and A. P. Dobson. Alterations to rules

were next proceeded with, the principal alteration

being the reduction of the annual subscription to

fifteen shillings.

Bradford Wireless Society.*
Hon. Secretary, Mr. .J. Bever, 85, Emm Lane,

Heaton, Bradford.
A meeting was held in the club-room. Randall-

well Street, on December 15th. Mr. W. C. Rarn-
shaw was in the chair. A demonstration on broad-
casting apparatus was given by Messrs. Garlick
and Robertshaw, Leeds and Bradford representa-
tives of the Metropolitan Vickers Electrical Co.,

Ltd., respectively. The Manchester broadcasting
station was tuned in and good signals obtained.
The next meeting on December 2!)tli was the

amiual general meeting of the Society, when the
election of officers and committee took place.

Stoke-on-Trent Wireless and Experimental
Society.*

Hon. Secretary, Mr. F. T. Jones, 300, Cobridge
Road, Hanley.
At a meeting on December 21st, the construction

of the Tuner for the Society's multivalve receiver
was proceeded with. A coil holder and a variable
condenser was assembled and several inductance
coils were wound.
A programme of lectures for next quarter has

been arranged.

Leeds and District Amateur Wireless
Society.*

Hon. Secretary, Mr. D. E. Pettigrew, 37, Mex-
borough Avenue, Chapeltown Road, Leeds.

An Instructional Meeting was held on December
15th at the Grammar School. Mr. S. Kniveton,

F.R. Met. Soc., lectured on " Construction of
Condensers "—Fixed and Variable.
Announcements were made relating to trans-

atlantic amateur communications ; five members
had received broadcast antl/or amateur trans-
missions up to date. In two cases reception was
effected with single valve receivers.

Paddington Wireless and Scientific Society.
Hon. Secretary. Mr. L. Bland Flagg, 61, Bur-

lington Road, Bayswater, W.2.
At the General Meeting held on December 14tli,

the President, Mr. A. G. Cook, M.A., A.xM.I.E.E.,
took the chair.

A discussion took place as to the advisability of
admitting into the Society experimenters and
enthusiasts not already members of the Paddington
Technical Institute. It was moved by Mr. A.
Hoban and seconded by Mr. G. Tiu'ton that Rule 3
which refers to the admission of members, be
altered and extended to cover this arrangement.

Mr. G. Turton informed the Meeting that whilst
listening in for American amateurs he had, on
three different occasions, heard very fair music and
speech on a wavelength approximating that of

WJZ between 1 a.m. and 3 a.m. but had been
unable to get call signals. It was decided that
the Society should coiifirm this as soon as possible.

A short lectiu'e was given by the Hon. Secretary
on the " Elvvell Plug and .Tack System."

Derby Wireless Club.
Hon. Secretary, Mr. R. Osborne, The Limes,

Chellaston, Derbj'.

The Annual General Meeting was held on Decem-
ber 28th, at 35, St. Mary's Gate, Derby.
The following business was enacted : Officers

for the New Year were elected, the Secretary's
Report and Balance .Sheet was presented ; arrange-
ments were made for spring session ; affiliation

with the Radio Society of Great Britain was dis-

cussed.

Dewsbury and District Wireless Society.
Hon. Secretary, Mr. F. Gomersall, 1, Ashworth

Tee, Dewsbm-y.
The First Annual Meeting of the Dewsbury and

District Wireless Society was held on December 7th.

The President, Mr. S. S. Davies, gave a good report
of the year's working. The Membership now
totals over 60. Mr. S. S. Davies was re-elected

President and Mr. J. T. Foggo was re-elected Vice-

President. The Secretary, Mr. Horsfall, retired,

and Mr. F. Gomersall, A.S.A.A., was elected in his

stead. The new Treasurer is M. F. Dransfield, B.Sc.
A Coffee Supper was held on December 21st, in

the Society's rooms in Church Street. During
the evening the transmissions from Manchester
Broadcasting Station were received.

Kingston and District Radio Society.
Hon. Secretaiy. Mr. J. C. C. Berry, 57, High

Street, Hampton Wick, Middlesex.
Mr. F. P. Sexton (President) was in the chair

on December 13th. It was decided that the making
up of the club set be commenced the following

week. Mr. J. Scheire kindly promised to supply
the components of the first panel. The Chairman
aiuioimced that, as previously arranged, Mr. R. C.

Older would lectvu-e on " The Selection of an Aerial

System."
Prospective members are welcomed weekly

at 45, Surbiton Road, Kingston.
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Leeds Y.M.C.A. Wireless Society.
Hon. Secretary, Mr. N. Whiteley, 8, Warrels

Terrace, Brainley, Leeds.
On December 18th, Mr. R. Toynbee took the

chair. Mr. N. Whiteley lectured on" Wireless in

the Mercantile Marine." The lecture was illustrated

by lantern slides.

.\ demonstration licence having been obtained,
the lecture was followed by an exhibition and
demonstration of apparatus.

Mr. G. Boocock was elected Chairman for the
meeting on January 1st.

The Hon. Secretary will be glad to hear from
anyone interested in the Society, but points out that

intending members must already be members
of the Y.JI.C.A., or on joining the Wireless Society
must become members of the Y.M.C.A.

Birmingham Experimental Wireless Club.

Hon. Secretary-, Mr. A. Leslie Lanca.ster, c/o

Lancaster Bros. & Co., Shadwell Street, Birming-
ham.
Mr. Dore lectured on " Primary Batteries "

; this

was particularly devoted to the Leclanche dry
cells.

Redditch and District Radio Society.

Hon. Secretary, Mr. A. W. Reeves, M.I.M.E.,
The Elms, .-Vlvechurch.

A public demonstration and exhibition was
held in the Temperance Hall, Redditch, on Decem-
ber 13th, and proved a great success. The Rev.
S. Maddock presided, and the demonstration was
given by Mr. Reeves and Mr. Entwistle, both of the
Western Electric Co. The Birmingham concert
partj- gave an excellent programme from Witton.
The meeting was overcrowded.
At the meeting on December 15th, several new

members were elected. The next meeting was
arranged for Januarj' 5th, 1923, when it was hoped
to proceed with the series of lectures that had
been unavoidably postponed.

It is hoped to give a further radio demonstration
in January, the proceeds of which will be handed
to the Unemployment Relief Fund.

Heckmondwike and District Wireless Society.

Hon. Secretarj-, Mr. P. Hanson, Longfield Road,
Heckmondwike.

Mr. Denison, of Halifax, opened the session with
a lecture on " Latest Developments in Wireless
Telephony."
An exliibition held at the headquarters on

November 10th and 11th proved very successful.

An excellent display of apparatus was made by
the sixteen exhibitors. Special transmissions of

telephony were made by 2 AW, 2 LA, 2 KD,
2 UZ and 2 KQ. A large nmnber of people
visited the exhibition, and the result shows a clear

£24 10s.

A lecture and demonstration was given on
November 21st by Mr. Liardet, of Bradford, who
dealt with the subject of high frequency amplifica-
tion.

Mr. Eskdale, of Bradford, visited the Society
and lectured on " Wireless and Direction Finding
as Applied to Aircraft," illustrated by lantern
slides.

Maidstone and District Radio Society.
Hon. Secretary, Mr. H. T. Cogger, " Romleigh,"

Postley Road. Maidstone, Kent.
A general meeting was held at headquarters,

The Pavilion, Athletic Ground, Maidstone, on
December 15th, with the object of forming a radio
societj' in the district. The number present was
21, and the meeting was very successful. Mr. F.
GuyMonckton occupied the chair and the following
otRcers were elected :—President, Mr. G. Foster
Clark ; Vice-Presidents, Lt.-Col. Winter, Major
Craig, Messrs. J. N. Deakin, F. Guy Monckton,
W. .J. Sharp and W. A. Stevens ; Chairman, Mr.
F. Guy Jlonckton ; Vice-Chairman, Mr. J. S.

Welsh ; Hon. Secretary, Mr. H. T. Cogger ; Hon.
Treasurer, Mr. E. Winterhalter ; Committee,
Messrs. S. B. Balcombe, P. T. Bishop, V. Lyle,
W. J. Saveall. D. F. See and A. Styles.

Rtiles of the Society were read and adopted.
Members' subscriptions were fixed at 10s. per aiuium
and 2s. 6d. entrance fee. Associate Members'
{under 16 years of age) subscription, 5s. and 2s. 6d.

entrance fee.

It was decided to meet weekly on Tuesdays from
7 p.m. to 10 p.m. The first of such meetings to
be held on January 9th, 1923.

Harrogate and District Radio Society.

Joint Hon. Secretaries, Mr. F. Peeks and Mr.
J. L. Wood, Central Club Rooms, Beulah Street,

Harrogate.
Meetings of this Society are held on Tuesday

and Friday of each week at 8 p.m.
Several members are at present working on the

Society's four-valve set, and hope to have it com-
pleted early in the New Year.

Pudsey and District Wireless Society.

Hon. Secretary, Mr. W. G. A. Daniels.

On December 14th last, in the club-room, a
very considerable amount of business was trans-
acted. It was decided that the Society should be-
come affiliated with the Radio Society of Great
Britain. Mr. Knapton moved to that effect and
was seconded by Mr. Sheard ; the motion was
carried.

It was also proposed that the Society should
have a receiving installation, and a subscription
list was contributed to liberally.

In futuie the meetings will be held at the
Mechanics' Institute, Robin Lane, Pudsey, on the
first and third Mondays in the month.

Hornsey and District Wireless Society.

Hon. Secretarv, Mr. H. Da\y, 134, Inderwick
Road, Hornsey, "N.8.

A very successful meeting took place on December
1 1th ; a fair proportion of the members attended.
Mr. H. Davy acted as chairman. Mr. Fleet

demonstrated with a three-valve ani|ilifier of his

own construction. The reception of 2 LO, PCGG
and 2 WP were enjoyed. A fair amount of howling
from other amateurs in the district was noticeable ;

probably non-members of a Society, otherwise
they would know better.

On December 15th Mr. H. Davy did not lecture

on " Frame Aerials and Direction Finding."
It was decided that the next meeting be held on

January 5th.
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Civil Airship Wireless during 1921
DISCUSSION ON THE PAPER READ BEFORE THE RADIO SOCIETY OF

GREAT BRITAIN BY LIEUT. DUNCAN SINCLAIR.*

The President.
Mr. Sinclair ha,s given us an extremely interesting

lecture, of the highest scientific value. I will just

ask one or two questions which 1 should like

cleared up. I would like to know how the errors

are calcxilatcd ; whether they calculate them on
the airship, or at Croydon or Pulham. The error

is veiy slight, but nevertheless means a distance
of a great many miles. I should also like to ask
whether there were many other observations taken
between the times of tho.se recorded in the paper,
and if so, were they good observations, or had
they errors ?

This paper indicates clearly that good navigation
has been efi'ected in the air. I should like to a.sk

if in the air you get night errors of 10, 20 or 30
degrees which are comparable to those on land.

It is a very important point from a scientific point

of view.
Tt looks also, from what Mr. Sinclair says, that

you have a quadrantal error in transmission as

well as in reception, but when it comes to an
error of 2° maximum, can you attribute it to

that ? You might well have an error of two
degrees without being a quadrantal error.

Mr. J. Scott-Taggart.
There are one or two points which interested

me. and about which I would like to have a little

further mformation if possible. I too wondered
how Lieutenant Sinclair was able to determine
the errors at different points along his flisht.

Of course, if he were over Paris he would know
where he was—but on some of the fliglits.

particularly the one over Cornw'all and past the

Channel Islands, there is only a very small pro-

portion of the flight on which it would be possible

to get accurate determinations of the position of

the airship : and yet we find in his report detailed

accoimts of the errors at hours at which obviously
the airship was over .sea. Perhaps he can give us

particulars of how he determined the accurate

position, within one degree, of the airship. 1

would also like to ask whether the bearings were
taken on telephony, tonic train, or C.W. On the

longest range he informs us that telephony could

not be heard, so I presume the bearings were
taken on C.W., and owing to the difficulties which
always attend the taking of bearings on continuous
waves, I would like to know what precautions

were taken, and what special apparatus, if any.
was employed. 1 would also like to ask him
whether he noticed any variation in the strength

of signals over land and .sea— whether he noticed

the strength over the sea, and whether it remained
appreciably the same over land.

Another point which occiu'red to me was the

relative strength of signals during the night hours

as compared with the ordinary daylight hours. I

should imagine that the signals were considerably

stronger at night.

* See pp. 43(;-442 of issue of Dec. 30th. 1922.

In conclusion, I think that we should all be
grateful to Mr. Sinclair for reading his paper to-

night, becau.se the chief thing which it does show
is that navigation by D.F. methods is something
essentially jjracticable.

Lieut. Duncan Sinclair.

Our President has raised some very important
and cpiite natural points in connection with the
]iaper, and so has Mr. Scott-Taggart. Let me run
tinough them in the order in which they were
Msked. Firstly, how do we know what these

errors were ? How did we get at the errors ? Were
they calculated aboard ? The answer is that they
were calciitated aboard, and they were done in

two ways. Firstly, whenever circumstances per-

mitted, the position of the ship was knoM'n to one
of two navigating officers, or sometimes by both,

from a direct obser\'ation of the point over which
we were flying. That is a simple matter, I think
you will agree. Then, the point upon which
Mr. Scott-Taggart lays stress : How do we deter-

mine our errors over the water. These were
determined by a consideration of the position as

given to the Wireless Staff by the Navigating Staff,

and when 1 say that we had two certificated and
qualified aerial navigators aboard (one of whom
was also a very excellent marine navigator), I

think we need cast no aspersions upon the accuracy
of the positions as they were given to me in the ship.

Many other obser\ations were taken on these

flights, and I have pur]3osely, in order to reduce
tlie length of what would otherwise be a very long

jjaper, missed out about two-thirds of the bearings,

lea\'ing only those which aie comparatively simple
to deal with. I may say. however, that those

which I have missed out have not been missed
out with any intention of slurring them over.

They are all of a similar nature, and give us just

similar results. There is one which shows an
error of 18 actually, but I am inclined to think
that that error is due to a personal error on the

]5art of the man who took the bearing : in fact,

that has afterwards been almost conchisively

[no\ed to be the case.

Then Admiral Sir Henry Jackson asks, are the

night errors in the air of a natiue of 20° or 30' com-
])arable with those on the ground. Well, I think

that although we do not get errors of such magnitude,
.\et oui' results generally speaking are of a v-ery

similar nature to those experienced by people

working marine direction finding, as it is always
bearing in innul that we have special conditions

in the air with which to contend, and bearing in

mind that we have work of almost a pioneer nature
to do.

I think, relating to the fourth question, that

our quatlrantal error occurs both in transmission

and in reception : but we must remember that

there is a lot of work yet to be done on the airship

programme itself.
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Now with regard to Mr. Scott -Tag^art's question
on bearings taken on radio-telephony, tonic train,

or pure C.\\". transmission. We never used it.

The only transmissions wiudi were made were
telephony and C.W. In the case of the tele-

phonic transmissions, broadly speaking our tele-

phony transmissions ended at P in the chart

(page 440, December 30th is>ue) or thereabouts,
and at T or thereabouts in the case of the
continental flight, and they were continuous in

the case of the continental flight. However, a
programme was laid down for these trips, which
involved the taking of bearings both by radio-

telephony and by continuous wave. Our pro-

gramme was to work on radio-telephony normally.
At certain horn's we shifted the wavelength from
900 metres, upon which we were working the radio-

telephony, to 1,400 metres, on which we worked
C.W. Of these two tj-pes of transmission I

personally have noticed no particular variations
in the bearings taken. Perhaps, if we are ever

privileged to have airships again in the air with
which to carry on experiments as far as wireless is

concerned, I may be able to answer that question
at some later tlate. We must remember, I think,
that in all these programmes we had to squeeze
in our wireless work. The consideration firstly

was to prove that the airship, apart from being
an article of warfare, could be of definite com-
mercial value, and though we did a considerable
amount of wireless work, yet we had to squeeze
it in with the ordinary routine wliieh was being
carried out.

There was no special apparatus employed. As
far as I have noticed, there is not any marked
difference in the signal strength over land and sea.

We had just ordinary wireless apparatus to use,

and perhaps that is not sufficiently sensitive to
answer the question whether the signals at
night were stronger than those during the day, but
as far as I know, I think they are slightly stronger
at night.

The Radio Society of Great Britain

The 52nd Ordinarj- General Meeting of the Society
was held on Wednesday, December 20th. at 6 p.m.,

at the Institution of Electrical Engineers. -After

the minutes of the previous meeting had been
read and confirmed, the President said :

—

Before calling on the lecturer to deli\'er his

lecture this evening, there is some formal biLsiness.

I announced at the last meeting that Sir Henry
Xorman was going to be our President next year.

He now much regrets he has had to cancel this

arrangement, owing to the great pressure of

political and other business which he has before
him. The Chairman only received this information
last evening.
The principal business is to re-elect the officers

of the Society. You have before you a list of the
Committee of the Society. Xo other names have
been put forward, and I therefore take it that these
members have your approval.
The next matter to consider is the balance sheet,

and I will ask the Treasurer to make a brief state-

ment on the subject.

Mr. L, F. Fogarty (Hon. Treasurer).
The account submitted herewith is in respect

of the ninth year of the Society's activities.

I desire to remind members that the account
takes the form of a Cash .Statement, and therefore
indicates the actual income and the total of the
expenditure items for the period under review.

It will be observed that the most important
item is that for printing and distributing the
Journal. With a view to greater econom\- the
Committee has given special attention to this

point and has decided that the Journal shall be
published half yearly in future, a change from which
considerable saving is expected.
The accotuit shows that the expenditure ex-

ceeded income by £34 Is. 4d.. and in consequence
the balance carried forward this year is less than
in the pre\nous accounting period.

In view of the extended work which the Society
is now called upon to pert'orm I am of the opinion
that it is very desirable that the income should
exceed expenditure by a reasonable amount, in

order to pro\nde for any emergency that may
aris3.

Members can facilitate the Committee's work
in this direction bj' paying stibscriptions promptly
and as early in the year as possible, for if every
member and affiliated Society will make a point
of so doing, the Committee will be able to meet
the present expenditvue out of income, and per-

haps at the same time carry over, a small surplus
to reserve.

Members can assist in consolidating the financial

position by introducing new members whenever
possible.

CASH STATEMENT.
For Year ending October, 1922.

Dr. £ .*. 'I.

To Balance brought forward, October.
1921

,, Subscriptions

„ Suspense -Accoiuit

Cr.

Bv and Distribution of

Members and

Printing
Journal

Print ing List of

Book of Rules
Hire of Lectiu-e Hall and Refresh-
ments at Meetings

Printing and .Stationery

Furniture Storage, Rent and
Removal

Postages and Clerical -Assistance

Purchase of Filing Cabinets
Sundries, Cheque Books, Rubber
Stamp, etc.

Balance in Bank

2i:i (1 7

4117

1

IS

s

8

£622 7 !>

£ •i. d.

228 6 3

13 1.3

03 lu 1

33 lu t)

Hi 1) (1

79 o 11

o 19 7

1 8 8

442
180 7 9

£622 7 9
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The item shown under Suspense Account repre-

sents money paid into the Society's bank account
and for whicii receipts had not been written at

the date when the books were closed for audit.

I should like to take this opportunity of thanking
Mr. John Ockleshaw, F.C.A., for auditing the
accounts, and for help in the preparation of the
Statement. As honorary auditor, Mr. Ockleshaw
has performed this responsible task since the
formation of the Society in 1913.

After the cash statement had been duly
approved by the meeting a vote of thanks
was accorded to Mr. John Ockleshaw for his

ser^^ces as Honorary Auditor.
Mr. F. Hope-Jones.

Tliere is one other pleasant duty at the end of

each financial year, and that is to thank our most
hospitable hosts, the Institution of Electrical

Engineers, for so kindly granting us the use of this

excellent lecture hall. They have always been
good friends to this Society, and I believe we should
have met here continuously since the Society
was formed had the Government not commandeered
the building during the war. I have great pleasure
in proposing a vote of thanks to the Institution
of Electrical Engineers for their kindness in granting
us the iise of this hall. (Applause.)
The President.

I will now ask Mr. Duncan Sinclair to give us his

lectiu-e on " Ci\-il Airship Wireless in 1921."

(For a full report of the lectm-e, see pages
436 to 442 of December 30th issue, and for report

of discussion, see page 470 of this issue.)

At the conclusion of the discussion the
President annoiuiced that the following had
been elected to membership of the Society :

—

Members.—Bernard J. Littledale, Jack Louis
Goldsman, Oswald Western, Win. Edward Allen,

Rowland Ed. Baldry, Thos. Dixon Ridley, John
Stanley Rowe, Josiah Alexandre, A. G. Seaman,

Rowland William Leader, Percival Alphonse Ward,
A\'m. Robert Cough, Eric Ashwell Rogers, Charles
E. A. Hall, Capt. Simon Orde, Harold Annison,
Vi\aan Ernest Thomas Swain, John Augustine
Elliott. Capt. Ian Fraser.

Associate Members.—Robert Henry Herbert,
Patrick Edwin Alexandre.

It was also announced that the following Societies

had been accepted for affiliation :

—

The Maidenhead and District Wireless Society,

Xorth Lines Wireless Society, Ackworth School
Wireless Society, Falkirk and District Radio
Society, The Oxford and District Amateur Radio
Society, Colwyn Bay Llandudno and District

Radio Association, Blackburn and District Radio
and Scientific Society, The Port Talbot Amateur
Radio Society, The Newton-on-Ayr Wireless
Society.

Continuing the President said :

—

I tliink you would like to know that a great
many American stations are being received in

England.
A wireless message Kas also been received by

Mr. R. H. Ridley from an American station con-
veying this message :

" Merrj' Cliristmas, happy
New Year, and good luck to you in your tests."

A lecture of an elementary nature will be given
here by Mr. G. G. Blake, at 6.30 p.m., on January
12th. It is for Associates and those who do not
profess to have any great wireless knowledge,
but all are invited—not necessarily only those
who are members of this Society, but all who are

interested in broadcasting.
Tickets without charge will be issued by the

Honorary Secretarj' to anyone desirous of attending.

The next meeting will be on the fourth Wednesday
in January—the Annual Conference in the after-

noon, £ind a Presidential address, we hope, in the
evening.
The meeting adjoxu-ned at 7.40 p.m.

The Transatlantic Tests

CONGRATULATIONS ON SUCCESS OF BRITISH AMATEUR TRANSMITTERS.

In connection with the Transatlantic Tests

of which particulars have already been given

in this pubhcation, the following wireless

message has been received by Mr. P. R.
Coursey, who has organised the tests on this

side, from Mr. F. H. Schnell, the Traffic

Manager of the American Radio Relay League :

PLEASE ACCEPT HEARTY CONGRATU-
LATIONS OF AMERICAN AND CANA-
DIAN AMATEURS ON WONDERFUL
SUCCESS BRITISH AMATEURS PER-
FECT SCORE OF RECEPTION DURING
TEN NIGHTS SCHNELL.

A detailed report of these receptions will

be published in these pages as soon as it is

possible to summarise the results of competitors

from the very large amount of matter avail-

able.

At the same time it is hoped to publish a

report of the receptions of American I?roadcast

Telephony transmissions. An enoimous
number of such reports have been received,

and whilst the majority' relate to the reception

of \\'JZ, a number oi other stations are

represented

.
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Notes
Dr. W. H. Eccles to be President of the Radio

Society of Great Britain.

Dr. W. H. Eccles, A.R.C.S., M.I.E.E., has
accepted tlie Presidency of tlie Radio Society

in succession to Admiral of tlie Fleet Sir Henry
B. Jackson, who retired from tliat othce at the
conclusion of 1922. Dr. Eccles was previously

for many years a Vice-President of the Society,

and has been Chairman of the Wireless Section

of the Institution of Electrical Engineers.

Birmingham Broadcasting Station New Call
Sign.

The new call sign of the Birmingham broad-
casting station is 5 IT.

Club at King's Norton.
Messrs. Morris and Smith, 5, Kingsley Road,

King's Norton, Birmingham, intend commencing
a wireless club in their district. Application for

membership should be addressed directly to them.

The above -set, belonging to Mr. N. Hendry of
Newcastleon-Ty>\e, coiiJiists of 2 H.F., 1 Detector,

3 L.F, valves, with switches for cutting out nilves to

desired degree of amplification. Air. Hendry gets

WII, WQK, WCI and NSS.

Proposed " Feltham, Ashford and District
Radio Club."

Persons interested in the formation of a Club in

the Feltham and Ashford district are invited
to communicate with Mr. Nettleton, " St. Albtms,"
Feltham, Middlesex, or with Mr. H. G. Moss, 48,
High Street, Feltham.

Campaign Against Oscillating Valves.

The method adopted by the Halifax Wireless
Club of helping to minimise the nuisance caused by
amateiu's who allow oscillating valves to interfere

with other people's reception is education. A
small book has been prepared, which may be ob-
tained for the sum of sixpence, in which a
selection of diagrams is given, together with
practical suggestions.

Broadcasting a Prize Fight.

In the article by Mr. Sleeper in our issue of
September 9th, 1922, the broadcasting in the United
States of a prize fight between Dempsey and

Carpentier was referred to. It was stated that the

arrangements had been carried out by the Westing-
house Company. Our /Vmerican contemporary. The
Wireless Age, advises us that the arrangements wore
carried out on that occasion by The Wireless Age
and the Radio Corporation of America.

Apparatus for French Schooners.

It is reported that 200 French fishing schooners

are to be equipped with radio apparatus ranging

from J to 1 kW. capacity.

New Company in Belgium.

La Societe Beige Radio-Electrique has been
formed in Brussels with a capital of four million

francs. This new Company is associated with
several well-known concerns, including Marconi's

Wireless Telegraph Company, Ltd., and La Com-
pagnie Generale de Teldgraphie Sans Fil.

President of the Radio Corporation of America.
The new President of the Radio Corporation of

America is Major-General J. G. Harbord. He
succeeds Mr. E. J. Nally, who was recently ap
])ointed Managing Director of International rela-

tions, with headquarters in Paris.

Removal.
We are advised that owing to a considerable

increase in business Messrs. Radio Components, Ltd.,

liave moved to larger and more commodious
premises at 19, Rathbone Place, Oxford Street.W.l,

to which address all ftu'ther enquiries should be sent.

Dimensions of Mica Dielectric Condensers.
The following table was compiled by Mr. Burdis,

a member of the Newcastle and District Amateur
Wireless Association, and included in a paper which
he read before that Association. It shows the

necessary data in a most convenient form, and
should prove of great value to experimenters
who constantly wish to make up fixed condensers
to a given value. It should be borne in mind
that the values are based on the use of best ruby
mica as the dielectric.

DIELECTRIC—MICA 0002".

Sizes of Plates. Cms.
No. of

Plates

2x1 3x1 4x1 4x2

2 •0002 •0003 •0004 •0008

3 0004 •0006 •0008 •0016

4 •0006 •0009 •0012 •0024

5 . •OOOS •0012 •0016 •0032

(i •001 •0015 •0018 •004

7 •0012 •0018 •0024 •0048

8 •0014 •0021 •0028 •0056

9 •0016 •0024 •0032 •0064

10 •0018 •0027 •0036 •0072

11 002 •003 •004 •008

12 •0022 •0033 •0044 •0088

Half the thickness of mica doubles the capacity,

and vice versa.
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Calendar of Current Events
Friday, January 5th.

Kdinbitsgh and District Radio Society.
Lecture on " C'apacitv and Inductance, " by
Prof. F. G. Baily, M.A.'

Leed.-s and District AM.'kTEUR Wireless Society.
tieneral Meeting. Lecttire on " Transmission of

Pliotograplis by Wireless," by Mr. T. Brown
Thomson.
Sheffield and District Wireless Society.
At 7.30 p.m. Lecture on " Design' and Con-
struction of an Amateur Receiving Station,"

by Mr. Brindley.

Sunday, January 7th.
.At 3..") p.m. Daily Mail Concert from PCGG, The
Hague, on \.i)'M metres.

Monday, January 8th.

0.20-10.20 p.m. Dutch Concert, PCGG. The
Hague, on. 1,050 metres.

Ipswich and District Wireless Society.
At 8 p.m. At 55. Fonnereau Road. Lecture on
"' Wireless in Camp," by Mr. C. H. Brace.

Wireless Society- of Hull and District.

.At 7.30 p.m. At Signal Corps H.Q., Park Street.

Lecture on " The Construction of Fixed and
Variable Condensers," by Mr. G. H. Strong
(President).

Tuesday, January 9th.

Transmission of Telephony at S p.m.. on 4110

metres, by 2MT, Writtle.
'

Wednesday, January 10th.
Malvern Wireless Society.

Lecture on " Transformer Coupling and Tuned
Anode."

Halifax Wikeless Club.
Lecture on " A.C. Circuits, Motors and Switcii-

gear," by Mr. M. F. Farrar.

EDiNBrRGH .4ND District Radio Society.

At 8 p.m. At R.S.S.A. Hall. Bii.sine.ss Meeting.

Lecture on " Multiplex Telegi'aphy," by Mr.

W. P. Morris.

Thursday January llth.
.-\t 9.20-1(1.2(1 p.m. Dutch Concert from PCGG,
The Hague, on l.(J50 metres.

Edinburgh and District Radio Society.
Visit to Scotsman Building. Conducted by Mr.

W. P. Morris.

Glasgow and District Radio Club.
Lecture on " Grid Potentials," by Mr. Pick.

Ilford and District Radio Society.

Lecture on '" Elementary Electrostatics," by
Mr. F. C. Grover.
Oldham Lyceum Wieelbss Society.

Lecture on " Amplification with reference to

High Frequency," by Mr. J. R. Halliwell, of

Manchester.
Dewsbury and District Wikeless Society'.

Lecture by Mr. Denison of Halifax.

Luton Wireless Society.
.-it S p.m. .\t Hitchin Road Boys" School.

Lecture by Mr. S. Moody, A.M.I.E.E.

Friday, January 12th.
.Sheffield .and District Wireless Society'.

At 7.30 p.m. Elementary Class.

Leeds and District .Amateur Wireless
Society.

Lectiu'e on " Some .Apparatus Used in Tele-

graphy," by Mr. R. E.\Timms (Hon. Treasurer).

Belvedere and District Radio .4Nd

Scientific Society'.

Lecture on " Construction of H.F. .Amplifier,"

bv Mr. S. Burman.

Correspondence
To the Editor oj The Wireless World and

Radio Review.
Sir.—We have been hearing a good deal lately

about the recejition of wireless signals from trans-

mitting stations a great distance off.

In this connection I have been making a few
experiments, except that, in my case, I have re-

duced the size of the frame coil which is used as an
aerial, and the following result may be of interest.

The Birmingham Broadcasting Station speech

was received on a frame aerial 2f ins. diamet«r ;

it was in fact the " B " coil of Messrs. Gambrell's
" Efficiency Coils."

This with a 1-jar condenser in parallel formed the

primary circuit, this was coupled to a secondary
circuit oomprLsed of Gambrell "' C " Coil, and a
l-jar condenser in parallel.

Xo H.F. valves were in use. One rectifying

valve and two note magnifying vah'es only.

The speech received was very clear and e\'ery

word could be luiderstood. It was of course not

\ery loud—strength (i on the usual scale of Morse
signal strength.

Yours truly,

N. H. Hamilton.
5, Cranlev Gardens, London. S.W.7.
December' \Sth, 1922.

To the Editor of The Wireless World .and

R.\Dio Re\ iew.

Sir.—We notice in the issue of your journal

dated IBth inst., you state tliat the wireless

operators employed by this Company are graded as

officers, and that a senior operator ranks with a

second otficer. We would point out that wireless

operators in this Company's vessels are members
of the Company's staff and are therefore accorded
treatment and status similar to that of other of

our officials. This does not necessarily make them
officers.

With regard to the uniform, we would mention
that we have a system of grading and that each

grade has its own distinguishing marks. Operators

are posted to vessels by grades—the grade of

operators so posted being dependent upon the

class to which a vessel belongs. It does not there-

fore follow that a first operator will wear two gold

bands.
In view of the fact that your journal is read by

the majority of wireless operators, we shall be glad

if you will kindly publish the above in order that

misunderstandings will not arise.

A'ours faithfully.

The Cunard Steam Ship Company, Ltd.,

Cunard Building, Liverpool. H. L. Serjeant,
December ISth, 1922. Wireless Superintendent.

Book Received
The Practical Engineer Electrical Pocket
Book and Diary', 1923 edition. (London :

Oxford Technical Publications, 1 and 2, Bedford
Street, W.C.2. Price, cloth. 2s. lid. net. Plu-

\'iusin 3s. net.
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The Paris **Radiola" Concerts.

THE accompanying photograph (Fig. i)

shows the apparatus used for the trans-

missions of the Paris " Radiola

"

Concerts.

The first Radiola Concert transmission took

place on November 6th, from the offices

of the Societe Fran9aise Radio-electrique,

at 79, Boulevard Haussmann, Paris. The
studio of this station is located in a room

cabinets contain (i) modulating valves ; (2) the

rectifying valves for transforming into continu-

ous current the alternating current with

which they are fed ; (3) the oscillator valves

producing the high frequency current. The
fourth cabinet which is shown on the right

contains the inductances for controlling the

wavelength of the aerial. The aerial consists

of five wires supported by the two metal

Ftf^. 1. The valve telephony transmitter of the " Radiola " Concerts.

which has the walls specially draped in

order to keep out external noises.

The actual location of the transmitter is

on the banks of the Seine, near the towns of
Neuilly and Levallois-Perret. The wave-
length of the transmissions is 1,565 metres,

and the power 2 kilowatts in the aerial.

The transmitting apparatus which is shown
in Fig. I comprises three metal cabinets of
similar appearance. From left to right these

towers of 65 metres each shown in Fig. 2,

but at the time this photograph was

taken, the present aerial had not been

erected.

The lead-in is taken from the further mast

and is led down to the building in which the

transmitter is installed.

The concerts take place daily from 8.45

to 10 p.m., and are contributed to by many
of the most celebrated French artistes.



482 THE WIRELESS WORLD AND RADIO REVIEW Januaey 6, 1923

Fig. 2. The Masts supporlinrj the Aerial of the " Radiola " Com' iiismitter at Levallois.

Post Office Statement on Broadcasting.

The following is the text of a statement

issued on December 2.1st from the General

Post Office:—
From representations which have reached

the Postmaster-General it appears that the

conditions under which wireless receiving

apparatus is licensed in connection with the

broadcasting scheme are not fuUy understood.

As indicated in the broadcast receiving

licence (which is now obtainable at any Head
or Branch Post Office) apparatus used under

this licence must bear the trade mark of the

British Broadcasting Company.
This Company is an association of wireless

manufacturers who have combined to erect

stations for broadcast transmission under a

licence from the Postmaster-General ex-

tending for a period of two years, during

which they have undertaken to maintain

regular and satisfactory programmes of music

and other matter. Membership of the Com-
pany is open to any bona fide British manu-
facturer of wireless apparatus upon the purchase

of at least one £i share in the Company, and

the lodging of a deposit of £50 as security

for the proper performance of the conditions

of membership. One of these conditions

is the payment to the Company of a moderate

royalty on sets of apparatus sold by the

manufacturer to the public, as a contribution

towards the expense involved in the erection

and maintenance of suitable transmitting

stations and the maintenance of regular

programmes.
In view of these arrangements, which have

been formulated both in the interests of the

users of the receiving apparatus and of British

manufacturers generally, the Postmaster-

General has agreed that sets used under the

broadcast licences shall be limited to types

submitted for approval by members of the

Company, and that for a period of two years

apparatus made only in this country shall

be sold by them, with the exception of certain

parts which, for the present, are confined to

batteries, acciunulators and outside aerial

equipment.
The trade mark of the Broadcasting Com-

pany indicates that the apparatus is of a type

approved by the Post Office as conforming to

the technical requirements necessary to prevent

interference. This approval does not, however,

irhply a guarantee of the efficiency or work-

manship of any particular set.
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Questions and Answers
NOTE.—This section of the ttuigazine is placed at the disposal of alt readers who wish to receive advice

and infonmition on matters pertfiining to both the technical and non-technical si'rfes of wireless work. Readers
should comply ivith the following rules :—(1) Each que.'ition should be numbered and written on a separate sheet

on one side of the paper, and addressed " Questions atid An-fivers," Editor, The Wireless World and Radio
Review, 12 \3. Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in

their questions readers are advised to search recent numbers to see wliether the .same queries luive not been dealt

with before. (3) Each communication .<cnt in to be accompanied by the " Qtiestions and Answers'" coupon
to be foutid in the adverti.'iement column.'i of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials

and town of the correspondent, or, if .so desired, under a " nom de plume." (5) In view of the fact that a large

proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised

before making use of them, to satisfy themselves that they tvould not be infringing patents. (6) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions

is the majrimum which may be sent in at one time.

"B.G.D." (East Ham) submits a samph
of wire, atui asks (1) Whether it is suitable for the

secondary of a telephone transformer. (2) For
particulars of the primary winding.

( 1 ) The sample of wire submitted is No. 38
D.S.C., and could be used as tlie seeondarj' winding.

(2) The primary winding may consistr of 10,000
turns of No. 44 S.S.C. copper wire, and is wound
on first.

"F>A.M." (Coventry) submits a diagram, aiui

asks (1) For criticism. (2) Is the tuned anode
method of H.F. coupling efficient when receiving

long wavelengths. (3) Which is the best of the

proposed arrangements.

(3) The resistance capacity method of coupling H.F.
valves is quite suitable when receiving on wave-
lengths over 2,000 metres, and requires no ad-
justments, but the tuned H.F. transformer method
will probably give louder signals if the additional

adjustments are not objected to.

"JAYPEE" (Lanes.) asks (1) Wliether he

will be granted a broadcast licetice, having constructe I

his own set, or whetlier he can liave his set marked
B.B.C. (2) How many plates of a piirticidar pattern

are required to give a variable condenser of maximum
value 0-001 mfds. and 0-0005 mfds.

( 1 ) A person wishing to use apparatus which
he has constructed himself is regarded by the Post

Fig. 1.

(1) The single valve circuit is correct, but the
three-valve circuit contains several errors. See
Fig. 1. Suitable values are indicated in the
figure. (2) The timed anode method of H.F.
coupling is quite efficient over the whole wavelength
range, provided suitable values of coil and condenser
are used. When receiving long wavelength signals
the anode tuning condenser may have maximum
value of 00005 mfds. without loss of signal strength.

Office as an experimenter, though if the aim of the
individual is not to have any serious interest in
the technicalities of the science, he is compelled
by the Postmaster General to purchase made-up
apparatus, owing to his non-acquaintance with the
subject, in order that he may not cause interference
by the use of an incorrectly designed receiver.

(2) The 0001 mfds. condenser will require a total of
63 plates, and the 00005 condenser should have 33.
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" ULTRA FIXED " (Rugby) asks (1) For a

diagram oj a choke control for a telephony trayismitter.

(2) The ivindings for the telephone transmitter

described in the issue oj June Srd. (3) How to iise

reaction in such a manner that oscilhting energy will

not be transferred to the aerial.

(
I ) See Fig. 2. The aerial coil may have 40

turns of No. 8 copper wire wound to fill a former
7" in diameter and 12" long. The closed coil may
be 30 turns of No. 12 copper wire on a former 5" in

Fig. 2.

diameter and 10" long. The condenser should be

oil insulated, and have a maximum capacity of

about 0.001 mfds. The grid coupling coil may
consist of a winding of No. 22 D.C.C. on a former

3i" in diameter and 2" long. (2) The windings

given are for about 1,000 metres. We suggest you
halve the number of turns in the windings. (3)

The reaction coil could be coupled with the anode
coil of the first valve as described in a recent issue

of this journal.

"J.S." (E.G.).—It is quite possible to light

the filaments of your receiving valves from the

alternating current supply mains iLsing a " step-

down '" transformer, but we consider you would
have an objectional hmn in the receivers. As
an alternative you could purchase a rectifying

apparatus, which however is rather expensive,

and would probably cost more than you are pre-

pared to spend. We think probably the most
satisfactory arrangement would be the pxirchase

of a set of accumulators possessing a larger ampere
hour capacity. We suggest the use of a 60 actual

ampere hour capacity acciunulator. The cost

will then be much less than that of the alternating

current supply arrangement, and the results would
be far more satisfactory.

" G.J." (Highgate) ask.'.- irhirh of several

diagrams is best for his purpose.

We consider the diagram Fig. 4, on page 30,

is the most useful for your purpose. The H.F.
valve is coupled to the detector valve by means
of a tuned transformer, and the anode of the second

valve contains a timed anode coil. This arrange-

ment will work very well provided suitable values

of components are used in the set. The proposed

winding for the H.F. transformer is suitable, but

that for the L.F. transformer is not quite satisfactory.

Tlie primary winding should consist of 10,000 turns

of No. 34 S.S.C. wire, and the secondary should

consist of 15,000 tiinis of No. 46 S.S.C. wire.

" G.A.W." (W.l.) asks for a diagram of a
2-valve receiver.

A suitable diagram of a two-valve set is given
on page 217, November 11th i.ssue. A .switch may
be connected in the aerial circuit for connecting
the aerial tuning condenser and aerial tuning
inductance in series or parallel. It is better to

have them in series when receiving short wave-
lengths. The'first valve is coupled with the second
valve by means of a tuned anode condenser and
leak. In the anode circuit of the second valve
is a reaction coil and telephone transformer. The
reaction coil is coupled with the tuned anode coil.

Using this method of reaction, it is not possible

to easily set up oscillations in the aerial circuit.

\'ery good results are possible from a set of this

description.

"R.G." (Antwerp) asks for constructional de-

tails of L.F. Intervalve and telephone tran.sformers.

We would refer you to the constructional article

which appeared in the issue of August 1 9th. The
wire used is No. 46 S.S.C. which has a diameter
of 0.0610 mm. The telephone transformer may
have a secondary winding of No. 36 S.S.C. (dia-

meter = 0-1930 mm.) and should fill up the

whole winding space.

"NIB " (Liverpool) asks (I) Tlie sizes and
material of samples of wire submitted. (2) The
resistaiKe of an " Ora " valve. (3) For a circuit

using crystal rectifier and two valves. (4) The range

of the set.

(1) Sample 1 is No. 30 S.W.G. copper wire
enamel covered.

„ 2 „ No. 38 „ „ „

„ 3 „No. 31 „
„ 4 ,, No. 30 ,, copper wire

D.S.C.

(2) The anode filament impedance depends upon

Fig. 3.

the filament emission and plate'and grid potentials,

and therefore varies greatly while
J
in use. An

average value is 45,000 ohms. (3) See Fig. 3.

The tuned anode method of H.F. amplification

is used, and the potentials are passed on by the

crystal through the L.F. transformer. (4) You
will hear local amateur transmissions, ship stations,

high power transmitting stations, and broadcast

telephony.
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" ROGO " (Eccles) ha.t n 4" former woiitid
u-ilh Xo. 22 D.V.C.. ami a.^ks (1) What wavelengths
are coverctl, using a 0-0005 mfds. timing condenser.

(2) The size of a suitiihle reaction coil. (3) Whether
the circuit on page lilo, August 12th issue, is suitable

for broadcast reception.

(1) Tap flt 10th turn 80 to 220 metres.
20th ,. 130 „ 400
30th „ 210 .. 550 .,

40th „ 250 ., 070
50th „ 300 ., 800
100th „ 350 ., 1,250 .,

150th „ 400 „ 1.600 ..

(2) A suitable reaction coil would be a winding of
80 turns of No. 28 D.C.C. on a former 3" diameter
with 3 tappings. (3) The circuit referred to is

suitable for this purpose.

"L.W." (Brighton) submits a u'iriiig diagram
and asks (1) For a theoretical diagram. (2) atid (3)
Whether the Post Office will allow him to tise this
circuit.

(1) See Fig. 2. (2) The use of a circuit which
may cause oscillations to be set up in the aerial
circuit is not permitted by the regulations.

Fig. 2.

"E.D." (Sheffield) asks (1) The inductance of

certain honeycomb coils. (2) How to use the coils.

(3) The capacity of fixed condensers, particulars

of which are submitted. (4) The issues in which
appeared descriptions of H.F. and L.F. traywformers.

( 1 ) Unfortunately you have not given us the
essential dimensions of the coils in question,

and we cannot therefore calculate their inductance
values. We would refer you to the reply given to

"H.W.C.M." (Clapham), page 252, November
18th issue. (2) The reaction coil should be the
smallest, the aerial coil of the intermediate size,

and the closed circuit coil the largest. (3)

The capacity of (I ) ^ 000018 mfd.
(2) --^ 00005 mfd.

„ (3) = 0-0015 mfd.

Condenser (2) would be suitable for use as a grid

condenser. (4) The issues are : August 19th,

September 2nd, Sejitember IGthand Sept-ember 30th.

" J.B.C." (London, W.C.2) asks for a design

of a H.F, tran.tformer.

A H.F. transformer suitable for your purpose is

described in the issue of September 23rd. page 828.

Full con.structional particulars are given in this

article, ^d you should experience no difficulty

in the construction of the transformer.

"POWER" (Ireland) asks (1) Whether the
circuit given on page 880, September 30(/i issue,
is suitable. (2) Whether good telephony reception
should be possible from London. Vuris and The
Hague. (3) Whether a three-coil holder is suitable
for mounting the H.F. transformer and reaction
coil. (4) For particulars of the construction of the
L. F. intervalve tran.yormer.

( 1 ) This circuit is quite suitable for your purpose,
but we recommend the reaction coil be coupled
with the .secondary winding of the H.F. transformer.
(2) You should hear transmissions from the .stations
mentioned without any great dilliculty. (3) A
three-coil holder is very suitiible for the purpose.
The centre coil should be the secondary winding
of the H.F. transformer and the reaction coil an
outside coil. The primary and secondary coils
should have approximately an equal number of
turns, although sometimes it is possible to utilise

a few per cent, more turns in the secondary winding.
(4) The design for a L.F. transformer was dealt
with in the issue of August Kith, page 659. Briefly,
the core consists of iron wire, and is 9i" long by
7/18" diameter. The cheeks are 7,16" thick and
2" diameter, and are mounted 2" apart. The
primary winding of No. 46 S.S.C. is wound on until
the diameter is 13/16" and the secondary winding
is put on over this imtil the diameter is If". A
total of 5 ozs. of No. 46 S.S.C. copper wire is used,
and the turn ratio nearly 1 : 2.

"E.A.W." (France) asks (1) Whether the
diagram giveyi on page 840, September 2Srd issue,^

is suitable for receiving the Dutch Concerts. (2)
Whether a tuning condmser is required in the aerial
circuit. (3) The size c coils suitable for receiving
British broadcasting.

(1) The circuit referred to is suitable, but we
suggest you use an aerial and closed circuit. (2) It
will be better to use a 0001 mfd. variable condenser
in the aerial circuit, and a 00005 mfds. tuning
condenser in the closed circuit. (3) The aerial
coil could consist of a winding of No. 22 D.C.C.
on a former 4" diameter and 4" long with 10
tap[)ings, and the closed circuit coil will be a
winding of No. 26 D.C.C. 3" diameter and 4" long.

"W.S.F." (Staffs.) holds an experimental
licence and asks ivhether he must modify his single
valve set, which at present uses reaction coupled
to the aerial circuit.

The use of a receiver of this type diu'ing broad-
casting is permitted, provided the user hold*
an experimenter's licence, it being a condition that
the holder shall not allow his receiver to set up
oscillations in the aerial circuit. We suggest you
abandon the reaction arrangement, or reconstruct
the set according to information which may be
obtained from several recent i.ssues.

"K.B." (Hucknall) asks (1) How many turns
to wind on an iron core to give about 1 henry of in-
ductance. (2) Dimensions of a coil uith inductance
of .5 millihenries. (3) The gauge of wire to use in
1,250 and 1,500 turns duolateral coils, (4) Hottf
to make a resistance of 12,000 ohms

(I) We suggest 3,000 turns of No. 38 D.S.C.
copper wire. (2) The coil coukl be a winding of
No. 32 S.S.C. 5" long and 3" diameter. (3) We
suggest No. 28 D.C.C. (4) The resistance could
conveniently be made of a coil containing 500 yards
of No. 38 Eureka wire.



486 THE WIRELESS WORLD AND RADIO REVIEW January 6, 1923

"PUZZLED " (Evesham) submits particulars

of his set and asks (1) Does this set conform with

the Post Office regulations. (2) Is the H.F. trans-

farmer suitable for all wavelengths. (3) Why speech

is not clear, (i) Whether PCGG should be heard.

(1) If you hold an experimenter's licence, the
circuit is suitable. The fact of holding an experi-

mental licence indicates that the Post Office

consider you to possess a sufficient knowledge
of wireless to handle the reaction in such a manner
that interference is not caused. (2) One H.F.
transformer, unless tapped, will not be suitable

for all wavelengths. Unfortimately you do not
give particulars of the H.F. transformer in use,

therefore we camiot estimate the wavelength
range over which it could be used. (3) Speech
is not clear, probably, because of bad adjustments.

(4) You may hear this station when the set is

properly adjusted.

'

' CYMRU '
' (Swansea) asks for a diagram

of a four-valve set, with the values of the condensers.

See Fig. 3. The values of condensers are

marked. With a set of this description you should

be able to amplify signals sufficiently to operate

" P.S.B." (Walsall) submits a diagram of his

set and asks ( 1 ) For a diagram showing another
H.F. valve connected. (2) Details of winding for
H.F. transformer. (3) Xumber of turns to wind
in coiU. (4) Whether samples of wire submitted
are suitable.

( 1 ) See Fig. 1 , page 249, November 1 8th issue.

(2) We suggest you make the transformer exactly
as described in the issues of September 2nd and 1 6th.

(3) and (4) The samples of wire submitted are (1)
No. 28 D.S.C. copper, and (2) No. 38 D.S.C. copper.
Using the No. 28 D.S.C, wind coils i" wide of 30,

50, 70 and 100 turns on a former 2
J" diameter.

"RADIO " (Southport) a.<)ks (1) The dimen-
sions of a coil for broadcasting. (2) Why he
hears C.W. stations with no earth connectimi. (3)
Whetlier a certain arrangement will be suitable for
reception.

( 1 ) The coil could be constructed of No. 22
D.C.C. wire on a former 8" diameter and 4" long,

with 8 tappings. (2) We cannot say without
a knowledge of youi' set. If the transmitting
station is near by, you would not need an earth
connection, or perhaps you are using a smaU value

a loud speaker. The reason you are unable to

tune below 600 metres is because the tuning coils

are too large, or the tuning condenser is in parallel.

You should try connecting the tuning condenser
in series, and if you carmot reduce the wavelengths
sufficiently, use a smaller coil.

"W.H.P." (Manchester) asks (1) The dimen-
sions of circuit condensers having capacities 0-01

mfds., 0.001 mfds.,arxd 0-0002 mfds. (2) Which is

better, H.R. telephones, or a telephone transformer

and L.R. telephones. (3) Where to purchase clips

to hold " F24 " valves.

( 1 ) Assuming the thickness of the mica is

0005 cms. (22 mils)

O-OI =15 foils, overlap = 4x2 cms.
0001 = 7 „ „ =2x1,,
00002 = 2 „ „ =2x1,,

(2) It is better to use a telephone transformer and
L.R. telephones when connection is desired to

a valve set. (3) Clips can be purchased from
wireless dealers.

condenser in the earth lead. (3) The arrangement
proposed will work as you suggest, but why not
use one of the normal arrangements described in

recent issues ?

"H.L.S." (United States).—A Venner time
switch may be purchased from Venner Time
.Switches, Ltd., 45, Horseferry Road, London, S.W.I.
We caimot say where. '" R " type valves may be
piuchased in France, but the manufacturers in

this country are the M.O. Valve Co., Brook Green,
Hammersmith, London, W., to whom you should
apply for further information. The circuit given on
page 435, July 1st issue, is a good three-valve
Reiuartz tuner circuit, and suitable values are

:

A.T.C., maximum value 0001 5 mfd. ; C.C.C,
00005 mfd. ; anode condenser first valve, 00003
mfd. ; grid condenser, 00002 mfd. The coils

may have dimensions similar to those described in

the issue of May 13th. Good signals should he
obtained when the set is connected to a frame
aerial, the strength of course depending upon the

power of the transmitting station.
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"A.N.W." (Kent). We suggest you modify
the set arrording to the Fig. 4. The c^ouphng
between tlio coils (i and Q will then provide for

reaction. The coil K, as you suggest, is a choke coil,

and i.s connected across the aerial and earth for the

purpose of preventing the tuning condenser accumu-
lating a charge of electricity through the aerial

becoming chargeil with atmospheric electricity.

We suggest you leave it connected in circuit. The
intervalve transformer shown in the note magnifier
panel should have a ratio of primary to secondary
turns of 2 or 2J : 1, therefore we do not think you
will find any use for the 20 : 1 ratio L.F. transformer.

Flff. 4.

Fig. .5 indicates the methotl of connecting vip the
two-valve telephony transmitter, using the choke
i-ontrol method. The choke D may consist of 3,000
turns of >fo. 30 S.S.C. wire on an iron core i" dia-

meter and 4" long, the core being closed. The
coil B is an H.F. choke, and may consist of a
winding of No. 36 S.S.C. wire on an ebonite former
1" diameter and 4" long. Resistance E should
have a high value of the order of Oo mehogms. If

a buzzer and key is inserted in place of the
microphone, the transmission will he tonic train
or interrupted C.W.

"M.H.W." (Yorks).—We quite agree with
yoiu' remarks concerning the operation of the two
valve set when the first filament is disconnected.
While the circuit will work ixnder these conditions,
it is quite obvious that no one will attempt to
build the .set including a capacity of the order of

5 cms. between the secondary circuit and the grid

circuit of the second valve, because signals would
be very much distorted, and adjustments would
be \'ery difficult to make. When the two vahes
are working together in a proper manner, the only
«ffect which the capacity between the grid and
plate can have is that it is added to that provided
by the anode tuning condenser. Since there is

no coupling between the aerial circuit and circuit

containing the amplifier energy, it is not possible
for oscillating energy to be transferred to the
aerial circuit. The onlj- current which flows in the,

closed circuit is the grid current, which is so small
that it results in a very small oscillatory current in

tlie aerial circuit. If you have had experience
with capacity reaction, you will understand that
a small reaction coupling of the order of ') centi-

metres produces little effect.

" H.E.P." (Birmingham) iubiniln ti 'liayram

of his receiver mul tisks for our tidvice. He cannot
tune out loriil lriinx)ni.siio}is in Jiieour of lonij diMance
tmn-inti-ssions int snnilar trorelcnt/th-s.

We have e.xaminetl the diagram of your set

submitteil to us, and we think the interference
experienced will be quite eliminated by using a
3 coil holder or 3 coil timer. The secondary circuit
should then be connected to the filament antl grid
of the first valve.

In addition you will find a great improvement
results when the aerial tvniing condenser is con-
nected in series with the aerial tuning inductance.
You may find it convenient to connect a double
pole throw-over switch in the aerial circuit for the
purpose of connecting the A.T.C. and A.T.I, in
series or parallel. Interfering stations may be
tvmed out by adjusting the coupling between the
aerial timing inductance and the closed circuit

inductance, and bj' fine tuning.

"W.T." (Birmingham) submits a diagram
of liis receiving set and asks our advice.

We have examined the connections of your set

submitted, and they are correct with the exception
that no provision is made for joining tlie aerial
tuning condenser in series or parallel with the aerial
tuning inductance. When receiving short wave-
lengths, it is better to connect them in series. As
you hold an experimenter's licence, we think
you should use a three-coil holder. The centre
coil should be the clo.sed circuit inductance,
and the outer coils would then be the aerial tuning
coil and the reaction coil. The only alteration
necessary would be the provision of a 0001 mfd.
tuning condenser in series with the aerial coil as
shown. Terminals A and B would then connect
with the closed circuit coil : but we cannot definitely

say why you are not getting good results, as we have

Br

Fig. 5.

no knowledge of the transformers, grid condenser

and leak used in the set. We suppose the telephone

transformer is connected in the right direction T

The general scheme of connections, however, is

quite correct. We think you should certainly

secure better results than at present. We imder-

stand, as you hold an experimenter's licence, the

Post Office will offer no objection to the use of

this circuit.
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"F.A.R." (Belgium) asks in which issues the

construction of H.F. transformers is described.

A variable H.F. transformer is flescril)ecl in tlie

issue of September 23rd, page 828. Short wave-
length transformers are described in tlie issues

of September 2nd and Kith.

" H.R." (Highgate) asl-s (1) For n circuit of a
two-valve Arfnstrong super-regeneralire receiver.

(2) Whether the H.T. can be taken from the 240 v.

D.C. mains. (3) Whether the Arm.ttrong circuit wilt

give louder signals than a iwo-j-nlve (I detector and
1 L.F.) receiver.

(1 ) See Fig. 6. Full particulars of the construc-
tion of an Armstrong super-regenerative receiver
are given in the issues of October 21.st and 28th.

(2) See article entitled " Methods of Deriving Valve
Current from PubUc Supplv Mains." on page 344,
June 17th, 1922. (3) We think you should
certainly hear louder signals when using the
Armstrong circuit. We would point out this

receiver should only be used in conjunction witli

a frame aerial.

Fig. 6,

" C.P." (W.).—AVe suggest you do not use the

glass condensers. Vernier condensers may consist

of two fixed and one mo%'ing plates. The 00003
mfd. tuning condensers should consist of a total

of 19 plates, and the 0001 mfd. tuning condenser
should have 61 plates. The capacity of two foils

with an overlap of 2"x|", and mica 0002" thick,

ia 0-000844 mfds. Tlie capacity shutited across

the H.T. battery may have any value o\er 0(»1

mfds. If the dielectric of the condenser referretl

to will withstand the H.F. potential, it is quite

suitable. The secondary covUd be wound with

No. 26 D.b.C. wire on the former 2J" diameter

and 4J" long. Tappings should be taken at .six

points about equally spaced. It is not very satis-

factory to rely upon tuning the secondary circuit

by tappings only. The reaction coil could be a

coil of No. 30 D.C.C. wire on a former 2" diameter

and 3" long, with 3 tappings. The circuit will

tune from 300 metres to 700 metres. With reference

to the accumulators, v^c think you will find it better

to keep them in condition by regular charging

and discharging. The discharging can be carried

out through a resistance wire and suitable taps.

" AJAX)" (Leigh) asks (1) What exactly is a
** tuned^a node .^^

(2) Is it necessary to use a high
frequency transformer irhcn uxing n tuned anode.

(2) When a valve is used as a \"oltage amplifier
it is necessary to include in the anode circuit of a
valve a circuit of high impedance. The higher this

impedance, the higher will be the voltage ampli-
fication obtained from the valve. A convenient
method of obtaining this is to use an inductance
coil tuned with a condenser. Wlien the anode
circuit is tuned to the frequency of the incoming
signal, the effective impedance in the circuit is

resistive only, and a very liigh \'oltage variation
takes place across the coil. The jiotential \ariations
are transferred to the grid of the next \alve through
a condenser, and the grid of the \alve is maintained
at a suitable negative ])otential bj" coimecting a
leak resistance between tlie grid and one side of the
filament. It is better to connect to the positive
side of the filament, in order that a small grid
current may flow and cause a little damping in

the circuit. The effect of this damping can then
generally be properly controlled by the u.se of re-

action coupling to the anode coil. The anode
tuning condenser should not have a valve exceeding
00002 mfds. when receiving short wavelengths,
but when recei\'ing longer wavelengths, this con-
denser may reach a maximum value of 0.0004 mfds.
(2) It is apparent, therefore, that a h'gli frequency
transformer will not be required when the tuned
anode method of high frequency amplification is

employed. We would refer you to Fig. 1, page 249,
November 1 8th issue. It will be seen the first

vahe has a tuned anode circuit, and the reaction
coil ia coupled with it.

SHARE MARKET REPORT.

Prices as we go to press on December 2l)th, are

:

Marconi Ordinary . . . . £2 .t

,, Preference .. .. 2 16
Debenture- .. .. 102

Inter. Marine.. .. 1 a

,, Canadian .. .. 10 7^

Radio Corporation of America :

Ordinary

Piefereiice

14 8

Marconi's Wireless Telegrapli Company,
Limited, Dividend.

The following dividends are announced :

—

A Dividend of 7 per cent., less Income Tax,
upon the 250,000 7 per cent. Cumulative Partici-

pating Preference Shares. An Interim Dividend
of 5 per cent., less Income Tax, upon the 2,750,000

Ordinarj- Shares issued. These di\'idends will

be payable on the 1st Felirnary next to share-

holders registered on the 20th December, 1922,

and to holders of share warrants to bearer. The
Transfer Books will be closed from the 2 1st to the
27th December, 1922, inclusive.
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Low Frequency Amplification
A REVIEW OF THE DESIRABLE FEATURES TO BE

FOUND IN TRANSFORMERS.

MAXIMUM power output is obtained

from a valve when the impedance
of the apparatus connected in the

anode circuit is equal to the internal impedance

of the valve. The output power, which is

electrical energ}' modulated to give morse or

telephone signals, may be required to energise

the input circuit of another valve to secure

further amplification, or to operate a telephone

receiver or other device capable of response,

and able to effect the senses in a manner
necessar\' for the reception of intelligence.

In the case of the valve, we require the input

voltage to be as high as possible, since the

amplifying valve is a voltage operated instru-

ment. The telephone receiver (or other

device) is of course energy operated, and its

impedance, it should be noted, ought to be

approximate with that of the circuit to which
it is connected for maximum effect. Thus
telephones possessing high impedance are

connected in the anode circuit of a valve,

or across the crystal detector, because the

latter have high impedance.

It may be pointed out here that impedance
(Z) is expressed in ohms, and is the equivalent

resistance set up by the electrical properties

of a circuit thus :

Z ohms ^ \ .R'
1

0)C

where R = the ohmic resistance, oi — 277

frequency, L = inductance in henrys,

and C = capacity in farads.

As the valve is amplifying\low1 frequency

currents, its self capacity will have little effect.

and the plate filament impedance is resistive

only. That is, it may be regarded as resistance

only. The effective impedance of inductive

apparatus such as a transformer, is composed
of the primary impedance plus that due to the

secondary and load transferred to the primary.

The load resistance may be considered as in

series with the primary impedance, while the

losses due to charging or magnetising the

apparatus should be considered in parallel

with the primary impedance.

Due to the large difference in the internal

impedance of the output and input circuit

of a valve, it is essential for good amplification

to use apparatus to match the impedances.

A transformer is generally used for this

purpose ; and as the energy to be amplified

is of audible frequency, the transformer

should have an iron core.

It is now proper to consider the amplification

per stage, which is defined as the ratio of
the signal voltage applied to the second
valve (F) to that applied to the first valve [v)y

that is -.
V

The consideration is complicated by the

requirement of distortionless amplification.

The latter demands (i) the anode current-

grid voltage characteristic of the valve, be
linear over the portion affected by the signal.

(2) The effective impedance of the transformer

be so high that all the frequencies present

in the signal shall be equally dealt with.

(3) Negligible grid current shall flow.

(i) This condition is met by ensuring the

impedance in the anode circuit is sufficiently
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great, aud by proper adjustment of the filament

heating, normal grid and anode potentials.

To straighten out the characteristic curve
sufficiently, the impedance connected in the

anode circuit must be at least equal to that

of the internal impedance of the valve. This
demands a large number of turns of wire,

with an iron core of large cross section. In

addition, the transformer must be properly
made for minimum iron losses and minimum
leakage. The grid potential should be adjusted

so that its mean potential lies in the centre of the

anode current-grid voltage characteristic. The

for the normal anode current which is producing
flux. (3) The normal grid voltage should be
such as to ensure that the most positive

portions of the signal shall not cause an
appreciable current. If grid current were
permitted to flow, distortion would be caused
for two reasons : (a) current which should
pass to the anode circuit is diverted to the

grid, and (b) the input voltage is lowered,
due to the drop across the secondary winding
of the transformer. For these reasons it is

necessary to connect one end of the secondary
to the negative pole of the filament battery,

Examples of Low Frequency TmHsfornier.i. The first Trimsjormer in the upper row
Transformer, tvhile the others are viirioiis types of Intervulre Transformers. It icill be

Transformers nre totally enrlnsi'l in metal screening cases.

' a Oennan Telepthone

noticed that two of the

filament temperature and anode voltage must
be sufficiently high to ensure saturation shall

not occur, and the peaks of the signals cut off'.

(2) The transformer must be built to have a

flat frequency characteristic over the range
required by the proper design of the windings
and magnetic circuit. This requirement
is met with a large iron section and a large

number of turns, due allowance being made

or to include small dry cells in the circuit,

connected to increase the negative potential

of the grid.

To secure the maximum voltage per stage,

the effective impedance of the primary of the

transformer and output of the valve should

he about equal, and the secondary winding
should consist of as many turns as practicable,

so that the largest voltage step-up is obtained.
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Fortunately it is not necessary to match
impedances exactly, and no great effort to this

end should be made. The secondary voltage

is limited through the self-capacitj' and re-

sistance of the windings, and through magnetic

leakage and iron losses. VX'ith careful design

of the iron circuit, and the disposition of the

windings, the losses due to the latter cause

may be made negligible. The iron core should

be made of laminations having high perme-

ability and low losses. The transformers,

to be small in size, are wound with a large

The secondary voltage is reduced by the charg-

i ig current and by the magnetising current

and leakage.

From the foregoing it will be understood

the transformer primary will possess a large

number of turns, and as it is not essential

to match impedances exactly, the requirements
for distortionless amplification should be met
in preference to other desirable features.

The secondary winding consists of many
more turns than the primary, but the number
cannot be increased indefinitely, because be-

< types shoicn indicate ii variety of methodt for ronatructitig Ike cores. A .study of the relalice dit/ieitiions

is of interest. The Tcteplioiir Trnnsformer haa two sliclls. one of iron and the other copper.

number of turns of fine wire, and the resistance

losses may be only reduced by increasing

the size of the transformer, which is not

economical. Self capacity is reduced by spacing

the layers of the windings, and by choosing

the right ratio of winding depth to winding

bngth. The material used to impregnate
the windings should be chosen to have the

lowest specific-inductive capacity consistent

with insulating and damp-proofing qualities.

yond a certain point there is no increase in

secondary voltage. When " R " type valves

are used, a usual ratio is i to 4. The impedance

of the valve may be \'aried by changing the

filament current and high tension voltage,

and by grid potential adjustments. It is there-

fore apparent that for good amplification,

and in particular for minimum distortion,

the transformer used to couple the detector

valve and the next low frequency \ah'e would
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have a very large primary winding. The ratio

of a correctly designed transformer for this

purpose would probably not exceed i to I ^.

or 2. The impedance of the last low frequency

valve is very much less under normal working

conditions than that of the detector valve,

therefore the primary winding of the trans-

former in the anode circuit need not have

so many turns, but the wire should be larger

to carry the heavier current. High ratio

transformers should be avoided. It is better

to use a transformer with a large number
of primary turns and a small ratio, than one

with comparatively few primary turns and a

high ratio. The latter transformer, like a

number at present in the market, would

result in a reduction instead of a step-up of

voltage. A good transformer then, will be

large, so that the windings will be able to carry

the working currents without overheating

and undue losses, and the insulation good.

The iron core will have a large cross section

for obvious reasons. The size, the current-

carrying capacity of the windings, their

insulation and their ratio are the points to be

especially noticed when about to purchase

low frequency transformers. A knowledge
of the resistance of the windings is of little

value as a guide unless one is comparing
transformers of similar dimensions. When
connecting transformers in circuit, it is as well

to ensure the assistance of the capacity between

the windings. If the windings are wound
in the same direction, the beginning of the

primary winding (I P) should be connected

with • H.T., and the end of the primary

winding (O P) with the plate. The beginning

of the secondary winding (I S) should be con-

nected with the grid, and O S with — L.T.,

but to prevent the low frequency amplifier

setting up oscillations it is sometimes necessary

to reverse the connections of the transformers.

A common H.T. battery is largely used, and to

prevent it through its internal resistance

acting as a coupling between the transformers,

it should be shunted with a large capacity

condenser of the order of 2 to 4 mfds.

The reactance of a condenser of 2 mfds. to

currents of a frequency of 800 cycles is of the

order of 100 ohms. W.J.

The Downside School Wireless Station.

The station shown
in the accompanying
photograph, was erect-

ed by the Downside
Wireless Society, a

Society run entirely by
the students.

The main receiver

may be seen in the

middle of the bench.

The tuner consists of

Burndept inductances

and home-made con-

densers, while the am-
plifier is composed of

four H.F. valves (Sulli-

van transformers being

used), a rectifying

valve, and one note

magnifier, built in two

sections, a two-valve

H.F. panel and a four-

valve amplifier-detector panel. To the

left is a separate heterodyne of novel

TJie A fjptiratux embodies niriiiy inleresting features

and is a fine exiimpJe of a station arranged for the

jnirposc of eonducting erperiniental work.

stances, while 2 PL
within a 25-mile radius

design, and a to watt

transmitting valve.

The transmitter has

worked on more than

one occasion with

Crowborough in Sus-

sex, a full 120 miles

from Bath.

A two-wire aerial

is used, having a mean
height of 70 ft. The
frame showing con-

spicuously in the

photograph is also em-
ployed for reception,

and gives ver}' good
results.

Of telephony ama-
teurs received, 2 AZ
(last year), 2 AW, and
2 BZ, are very good

considering their dis-

2 AX, and others

are deafening.



Jaxiauv l:i. 11)2,! I'm: \VIKKI.i:.SS WOKI.l) AND HAlllO Hi:\ ii;\v 493

(Uiiiriil VuAc. Tlcc Atrial <ii,d TraiixiHclliu;/ Buildhuj an oii tJii lift mil llic Hangars mi the riijht.

The Geneva Aerodrome Wireless Station

THE Geneva Aerodrome occupies a

commanding position between the main
range of the High Alps on the south

and the subsidiary Jura Mountains on the

north, the general direction of the lowlands

lying between being north-east and south-west.

The whole site

was cleared and
laid out by the

unemployed of

Geneva, who
were also res-

ponsible for the

erection on a

very complete

scale of the
necessary build-

ings. These are

up-to-date and
comprise such

accommodation
as bedrooms for

the pilots, includ-

ing means for

heating their

clothes. The
finished scheme
forms a good
example of a

model a e r o-

drome ; it embraces many novel signs for

attracting the attention of aviators, and is

furnished with the latest instruments.

The wireless station constitutes a most im-

portant part of the equipment of the aerodrome.

It provides facilities for efficient communi-
cation with" aircraft, and with other ground
stations and is fitted with a Marconi li-kW.
transmitter and a directional receiver. A

distance of about 200 metres separates the

two stations, the transmitter being remotely

controlled from the receiving station.

Facilities exist for connection to land lines

as required, but at the present time no land

line voice amplifier is fitted although this

can be arranged

if desired by the

local authorities.

The transmit-

ter is situated in

a building in the

north-east corner

of the aero-
drome, the ap-

paratus consist-

ing of a Standard

Marconi il-kW.

Cabinet Set, em
bodying a special

A.T.I, fitted with

a ratio tap in

order to enable

an earth screen

to be employed.

The receiver

portion of the

cabinet set has

been removed
and replaced by

a relay panel and a local control unit panel.

On the relay panel are fitted the various

relays controlling the circuits, which are

operated by a control panel situated in a

distant receiving station, or alternatively by a

local control unit mounted underneath the

relay panel for testing purposes, or if it should

be necessary at any time to operate the trans-

mitter locallv.

The \.5-k\y. Transmitter.
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An additional sub-control attachment is

provided for increasing the amplitude of the

speech from the microphone, before being

impressed on the grid of the main control

valve in the cabinet ret.

The aerial is supported on two 30-metre

towers, and a ten-wire earth screen is em-
ployed.

The power mains from the local supply are

led on to a rotary converter arranged to supply

the correct output for driving a standard

iJ-kW. motor generator, supplying the

necessary- alternating current to the cabinet

set, whilst an emergency petrol-electric gene-

Aerial anil Eiirlli Screen Liail-iii.

rating plant has also been installed for use in

case of emergency.

This is situated in a building 200 metres

south-west of the transmitter house and con-

sists of a Marconi direction finding equipment,
type 12A, the directional aerials for this station

being supported on a 70-foot mast.

As mentioned, an operators' control panel

has been installed which controls the functions

of the transmitting station, viz., the starting

up of the motor generator ; the changing from
" send " to " receive "

; the selection of the

type of transmission—telephony, C.W., tele-

graphy, tonic train—and the control of the

necessary circuits for connecting through no

the land lines. These functions are performed
by a series of Kellog keys mounted on an

appropriate panel.

Communication by telegraphy has been
established between Geneva and Croydon, a
distance of about 475 miles. The trans-

mitting wave ranges are 900, 1,400, and 1,600

metres, and the receiving wave ranges are

H'liiriiiti A/ijxiralnx. On the left are the Remote

C'Ditriil Keys of the Transmitter.

400-4,000 metres without heterodyne and
400-2,200 metres with heterodyne.

The receiver can be arranged for either all-

lound reception, " Sense," or normal direc-

tional reception.

It should be noted that an important ad-
vantage of this type of station lies in the almost
instantaneous change-over from transmission

T/'t l*otrir Boom.

to reception, thus allowing of efficient single-

way working with any other telephone station

possessing the same arrangements.

The operating conditions are ideal, as owing
to the remote control arrangements, the noise

of running machinery' does not interfere with

the satisfactory handling of traffic.
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The Application of Loose Coupling to an
Existing Single Circuit Set.

By G. G. Blake, M.I.E.E., A.Inst.P.

AT the present time the majority of
amateurs are using tuners in which the

reaction coil acts directly on to the

A.T.I. In inexperienced hands this method
of reception becomes a great annoyance to

other stations in the neighbourhood. Owing
to the fact that as soon as the reaction coil is

brought too near to the A.T.I, oscillations are

set up in the aerial, accompanied by radiation

,

it is almost impossible nowadays to hear the

Dutch Concert through without having the

music spoiled by innumerable squeaks and
chirpings produced in this way by dozens of

amateurs in one's neighbourhood.

The Post Office very properly wish to

prevent this, and at one time they actually

ceased to grant licences where the applicant

sent in a diagram of his set showing reaction

to A.T.I. They have recently withdrawn
this restriction, as far as the experimental

licence is concerned, excepting on broadcast

wavelengths, and it behoves us, in our own
and everybody else's interest, to be most
careful not to make ojr aerials radiate.

In experienced hands reaction direct to

the A.T.I, need not cause any trouble by
radiation, but why should we adhere to the

use of this rrethod, when we ha\e an
alternative method, i.e., '' loose coupling,"

which has the following advantages :

—

Interference to neighbouring stations rray

be reduced.

Greater selectivity is secured without loss

of signal strength, when carefully tuned

.

Much lower plate voltage can be employed

.

Lower filament temperature can be used

with consequent lengthened life of filament

and 'ess frequent charging ofaccumulators

.

The set receives much shorter wavelengths

than was possible before.

I have carried out a number of experiments

on loosely coupled circuits and the following

information may perhaps be useful to many
amateurs in concerting their sets.

Fig. I shows the usual single valve " reaction

to A.T.I. " connections which are causing so

much trouble in the ether. These are so well

known that no detailed explanation is required

.

(I)

(2)

(3)

(4)

(5)

Fiy. I.

Fig. 2 shows the same set loosely coupled to

a new A.T.I, tuned by a variable condenser,
which may be connected either in series or
parallel, according to the number of turns
employed, and the range of wavelengths
desired.

The couphng required is an extremely
loose one, and I find that all that is

necessary is to stand the new A.T.I, on the
top or by the side of the existing set, without
making any alteration at all thereto.

It makes little or no difference whether the

old A.T.I., now called the secondary, is left

connected to earth or not.

It will be noted that the H.T. now required

to operate the set is much lower. I have
succeeded in receiving ships comfortably with
my new set, which has one valve as note

magnifier in addition to the receiving valve,

using H.T. of only twenty volts for the plate

circuits of both the receiving and note

magnifying valves.

To get results equal to, if not surpassing

those obtained with the old " Reaction to

A.T.I." connections, I find 30 volts H.T. the

best.

I have received the Dutch Concert very
nicely on this voltage and it is quite moderately

audible on 15 volts.
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The following results of a test made on

440 metres reception may be of interest.

Using the old " Reaction to A.T.I." con-
nections, best signals were obtained with
60 volts H.T. and reaction ceased at 45 volts ;

Fio 2.

signals were just audible on 15 volts. Using
the same set as inductively coupled secondary

to a separately tuned A.T.I., full efficiency

was obtained with 30 volts H.T. and the set

reacted on 15 volts, signals still being quite

strong.

The fact of being able to operate our sets

with a reduced plate voltage is not only an
economy, but in itself reduces the risk of any
serious radiation to a minimum. We no
longer have such a large amount of energy
available for the annoyance of our wireless

friends.

Fig. 3 shows a photograph of my own set.

I have fitted up my new A.T.I, and condenser
in a small mahogany box, which stands on the

top of my set. When placed in the position

shown in the photograph. Fig. 3 (as indicated

by an arrow), it is over the secondary inductance

(the old A.T.I, of the set). This coupling is

too tight, and in order to obtain the best results,

I move it towards the other end of the box until

the right degree of coupling is obtained.

A brief description of the rest of the photo-

graph may be of interest. The panel on the

left-hand side contains the controls of the

transmitter. By means of a switch we can
change over from telephony to C.W. or to

tonic train, and I have designed the set to

transmit with a voltage of only 220.

The space between the panels contains four
" R " valves, one for transmission, one for

modulation, one for receiving, and one for

note magnification, and below this space is a

change-over switch ("send to receive ").

The right-hand panel contains all the usual

receiving controls. The handle marked G.C.
is a variable grid condenser which enables one
to get fine adjustment of the amount of reac-

tion without altering the tuning of the set.

The Morse key is mounted on the front flap

of the wooden case.

Now that I use my old A.T.I, as secondary
inductance I find that to tune in any given

station, it is necessary to search for it one stud

higher up the secondary inductance than before,

when it was employed as A.T.I. ; so that

stations which I used to tune in on Stud i

now come in on Stud 2 ; this allows me to

go down some 200 metres lower.

A few details of the new tuned A.T.I, may
be useful. The inductance is wound with

No. 18 double cotton covered wire on a card-

board former, 3 ins. in diameter, 144 turns

with tappings at every twelfth turn, and this is

tuned with a variable condenser having a

capacity of 00005 n^'^- ^ switch, not shown

/'/,/. !.

in figure, is used to connect the condenser

either in series or in parallel with the inductance

.

Another advantage can be reaped when
employing this separate tuned A.T.I, circuit.
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It is quite a simple matter to connect a crystal

and phones across it, and so to use it in-

dependently of the valve set as a stand-by

for reception of strong signals and telephony.

As the crystal detector also provides us with a

very simple method of ascertaining if our aerial

is radiating, a brief description may be useful.

Fig. 4 shows a valve set loosely coupled to

a separate A.T.I. The A.T.I, is connected

in parallel with a small variable condenser C,

and (as a " stand by " for use when the valve set

is not required for loud telephony and tele-

graphy\ a crystal detector D, and a pair of high

resistance telephones T, bridged with the usual

blocking condenser C, are connected as

shown. A switch 5 brings the detector into

or out of action.

To ascertain if the aerial is radiating, the

procedure for strong signals is as follows :

—

(i) Having set a wavemeter to the wave-
length of the station which we wish to

receive, buzz it and tune the aerial circuit

by adjusting the A.T.I, and variable

condenser C. Then having picked up the

signals with the crystal detector, cut it out

of action by opening switch 5.

(2) Next switch on valves, etc., and put

the secondary circuit into action, taking

care that the secondary inductance / is very

loosely coupled to the A.T.I, {i.e., at a con-

siderable distance from it). Buzz wave-
meter to the same wa\-elength as before and
tune the secondary- to the same wavelength

by adjusting the closed circuit inductance

and variable condenser C- and stop wave-
meter buzzing.

(3) Tighten the coupling by placing the

valve set nearer to the A.T.I, until incoming
signals are clearly audible and leave set

working.

(4) Switch on the crystal detector and
receive signals on crystal once more.

(5) VC'hile still listening in with the crystal,

commence to tighten up the coupling

between the reaction coil R and the secondary

inductance. A point will soon be reached

where the signals heard from the crystal

begin to increase. When this stage is

reached it indicates that the aerial circuit

is receiving energy from the secondary

circuit and is beginning to radiate. The
coupling must be reduced until no excess

of signal strength is observable. When this

adjustment is satisfactorily achieved, the

crystal is switched out of action and the

signals are heard on the secondary circuit.

In order to receive them at their maximum
strength it may be necessary to slightly

reduce the capacity of condenser C.,, to allow

for the slight increase of capacity introduced

into the secondary circuit by the tightening

of the coupling between the reaction coil

and the secondarv inductance.

V

, c:

\
I

h|i|i|--^^ I

When it is desired to receive signals of too

weak a strength to be heard with a crystal

detector the procedure is practically the same.
only in this case, when we wish to ascertain

if our aerial is\radiating, we must use the

wavemeter all the time in making the tests

with the crystal.

An Experimenter's Receiving Equipment.

Tfiis .station V'jinpri.^iii'j imhjtfii>l'_>'/ -^hurt 'indhtag

iriive .sets ivilh separate valve amplifier-^, i.s lliat of

Mr. Geo. F. Jiobinsoii. 9, Southijrite, Sleaford, Lines.
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Electrons, Electric Waves and Wireless
Telephony—XV.
By Dr. J. A. FLEMING, F.R.S.

The atticles appearing under the above title are a reproduction with some additions of the

Christmas Lectures on Electric Waves and Wireless Telephony given by Dr. J. A. Fleming, F.R.S.

,

at the Royal Institution, London, in December and January, 1921-1922. The Wireless Press, Ltd.,

has been able to secure the serial rights of publication, and any subsequent re-publication. The
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VI.—TELEPHONY AND SPEECH TRANSMISSION.
3. Efficiency and

Telephone Receiver.

Properties of the

THE remarkable fact about a Bell mag-
neto telephone is that the mere vibrations

ofa small flexible circular iron disc should

be capable of impressing on the air waves having
the very irregular wave form necessary to

create speech sounds. When we consider the

complicated nature of our own human organs

of speech and the manner in which the larynx,

throat muscles, variable mouth cavity, lips,

tongue and teeth, are all brought into operation

to create articulate sounds, it is wonderful
that the mere to and fro motion of a small thin

iron disc can do nearly the same thing in

creating speech. Another striking thing is the

very small electric currents which are capable

of creating audible sounds in a telephone

receiver, and the extremely small amplitude or

extent of motion of the telephone diaphragm
in creating such sounds. P. E. Shaw measured,
in 1905, the amplitude of diaphragm motion
for a just audible sound in a magneto
receiver, and found it to be about one-

fourteenth part of a millionth of a centimetre,

or about one-thirtj'-fifth part of a millionth of

an inch.

The diaphragm of a telephone has, however,

a certain natural frequency to which it best

responds. It resembles a violin string or

harmonium reed in that there is no particular

natural frequency at which it will vibrate and
yield its fundamental note if it is struck and
left to itself. This frequency is called its

resonance frequency, and in telephones with

iron diaphragms about 2 ins. in diameter and
I /50th in. thick, the resonance frequency is

about 800 or 900. Hence, if we pass through

the telephone coils an alternating electric

current having this resonance frequency, the

amplitude of motion of the diaphragm will be

increased from 10 to 30 times when compared

with that which it would have for the same
current at a different frequency.

In connection with telephone work we
require to give numerical values to the loudness

of various sounds heard in the telephone.

This is stated in terms of their audibility.

If we pass an alternating current through a

telephone of any frequency between, say, 100

and 2,000, we hear, on listening to the receiver,

a more or less musical sound. If we apply

across the terminals of the telephone a

resistance called a shunt, which has no induc-

tance, and gradually decrease this resistance,

we shall at last reach a point at which the

telephone sound is only just audible, because

part of the current is shunted away from its

coils. If the resistance of the telephone coils

is R ohms, and the resistance of the shunt is

then S ohms, then the audibility of the sound

when the shunt is removed is expressed by
the number {R-\ S)jS. Strictly speaking, we
should say impedances and not resistances.

Thus, suppose the telephone had an impedance
of 100 ohms, and that we had to shunt the

telephone with 2 ohms to just make the sound

heard in the telephone inaudible to a normal

ear, then the so-called audibility of that sound
when the shunt is removed would be

I02'2= 5I.

Shaw found that if the audibiUt>' of a just

perceptible sound is taken as unity, then the

audibility of a loud sound would be about

1,400, and that of an o\'erpowering sound

7,000 or more. Broadly speaking, we may say

that the intensity of the sounds emitted may
vary from i, which denotes a just audible

sound, to 1,000, which denotes a fairly loud

sound.

The displacement or amplitude of motion of

the diaphragm may vary from about half a

micron
( 5 lo'^ cm.), which is about the

wavelength of a ray of yellow light, to 8 or 10
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microns, which is about i looth of a milhmetre.

Even in the case of loud telephonic sounds it

is very small.

As regards the currents required to produce

sounds of various audibilities, Werner Siemens
long ago found that with a particular Bell

telephone, the interruption of a current of

I 50,000th of a miUiampere, when passed

through the coils, caused the diaphragm to

emit a just audible sound or tick. With more
modern receivers the starting or stopping of a

current of not more than i 6th of the above

could be detected. If, however, alternating

currents are used, the current producing a just

audible sound would depend upon whether

the frequency of that current agreed with the

telephone resonance frequency or not.

Another very remarkable quality of the

magneto telephone is its astonishing ineffi-

ciency as an energy transforming device. We
employ a magneto telephone to transform the

energy of the varying electric currents sent

through it into energy of aerial sound waves.

But the fraction of the energy it so transforms

is at most about i i,000th or i loth of i per

cent., and, except at resonance frequency,

may be only a few parts in 100,000.

The greater part of the electric power given

to the coils of a telephone receiver is expended
in producing heat in the wire coils and in the

diaphragm, in mechanical work in bending the

diaphragm and moving it to and fro, and in

magnetic energy losses in it, and at most one
or two parts in 1,000 of all the power applied

is utiUsed in the production of the speech sound
waves.

There is therefore a vast field for possible

improvements, and it is curious that, with the

exception of the hot wire telephone or

Thermophone receiver of De Lange and
O. Fischer, invented in Holland, there has

been no great departure from the principles of

Bell's invention made 47 years ago, although

very considerable improvement has taken place

in details and in manufacture.

Much research has also been conducted on
the properties of the magneto telephone

receiver. Many interesting monographs have
been published by Prof A. E. Kennelly and
his associates in the Massachusetts Institute of

Technology, U.S.A. Kennelly has made
measurements, at various frequencies and with

different receivers of standard types, of the true

resistance, the reactance, and the impedance of

the telephone coils.

In general the resistance of a telephone is

reckoned as the resistance to direct currents.

Thus we speak of a 60-ohm telephone, meaning
one of which the coils measure 60 ohms with

direct current. The speech currents are,

however, alternating currents with a frequency

varying from 100 to 2,000, and a mean value of

about 800 or 900, corresponding to the

resonance frequency of the telephone. The
resistance R with high frequency currents is

much greater, perhaps double or more, com-
pared with the direct current resistance.

H
r>—

.

.

I
*^-.4

--100

•i is

;'^

z '*

^ "•"-o .^f«ASZ

J
—

^

===— _S— V
^^=-

-^
—

"1 4-
.^'-

^1 W
-4I If
*? 1

1V

Micno-

wAns

3000 ^HIO SOOO 6000 7000

Angtilar Vploeiiym Radi.ms Per Scsonil

Fiij. S4, Ctirvc-1 ohiiiiiud by Dr. A. E. Kennelly
for llie Mutiuiiiil Retitttaiirc. Reactanee and Poirer
absorption of a MaOiiet4>-Tele]>hone receiver. Note.

The anfinhir velocity mijmfiex (i.28 times the frequency
of the altvr)t(itinrj enmnt.

Again, if we measure the inductance L of the

coils at any frequency n, then the product

2-nL^Z(.'L is called the reactance of the coils,

and the quantity \ R^ + to-Z.., is called the

impedance.

If the resistance, reactance, and impedance

of a telephone receiver are measured at the

same frequency—first when the telephone is

emitting sound, and secondly with the dia-

phragm clamped so that no sound is emitted

—

and if we subtract the second measurements

from the first, the difference gives us the

so-called motional resistance, reactance, and

impedance of the telephone. If these are

measured at different frequencies and the values

plotted as the ordinates ofa curve corresponding

to the various frequencies as abscissae, we
obtain a set of interesting curves (see Fig. 84).
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The motional resistance at frequencies far

from the resonance frequency is small, then it

rises to a maximum, and then suddenly falls

to zero at resonance, and passes to a negative

maximum. The motional reactance is always
negative and a maximum at resonance. The
motional power is a maximum at resonance

;

that means when the frequency of the

alternating current used in the measurement
agrees with the natural frequency of the

telephone diaphragm.

On the other hand, if we plot the motional
resistance horizontally and the motional

resistance downwards vertically (see Fig. 85),

we obtain a circle called the motional impedance

circle, the diameter of which measures the

impedance of the telephone at resonance

frequency. The angle which any chord of this

circle makes with the horizontal line is called

the depression angle, and this angle is double of

the angle by which the magnetic flux in the

telephone magnet lags behind the magnetising

force.

Fig. 85. Circle of motional impedance constructed

by plotting the motional resistance horizontally OR
and the motional resistance doicnwards vertically HP,
the diameter of the circle measuring the impedance of

the telephone.

(To be cont niie i.)
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Owing to the kindness of Mr. P. K. Morgan, who lent his apparatus for the occasion, the

patients and nurses of the Middlesex Hospital were able to listen on December 2yd to

Aiiss Jose Collins transmitting from 2 LO.
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How to Make Use of the Scientific Time
Signals.

By \X'. G. W. Mitchell, B.Sc, F.R.A.S. F.R.Met.S.

WE shall now consider the rythmic

beats or vernier time signals sent

daily from Paris (FL), Bordeaux,

Lyons and other stations.*

The purpose of the vernier time signals is

to establish a standard of time measurement

having the highest degree of accuracy possible

over whole continents and ultimately over the

whole earth. By this means very accurate

determination of longitude may be made,

for where a self-registering method of re-

ception of vernier time signals is employed,

an accuracy of the order of i i,ooo sec.

may be expected in the received signals.

Now the problem of the determination of

exac' time over the globe, even if such an

absolute standard was possible, ultimately

resolves itself into the comparison of two

standards. These two standards may be

two clocks or a clock and a stellar transit,

this latter being the passage of a given star

across the meridian. But in any case the

two standards have to be brought together for

comparison, which necessitates the use of

intermediary apparatus. All time errors are

therefore, at the best, relative quantities, and

when a discrepancy arises, the question of
" bringing home the guilt " is a very intricate

one. Furthermore, this limit of error, namely,

I 1,000 sec, is very near the limit of error

of the astronomical observations upon which

finally the transmission of exact standard time

depends.

All time is measured by regularly recurring

phenomena. Sidereal time or " star " time is

therefore used throughout, in place of the

more usual G.M.T. As this is usually a

point of some difficulty, the reader is asked to

consider carefully the following line of

reasoning.

If we observe the sky at different intervals

during the night, we find that the stars always

maintain the same configurations relative to

one another, but that their actual positions in

the sky relative to the horizon are continually

changing. Nevertheless, it is true that certain

* Reference should be made to previous articlts

appearing in this magazine (July 1st, l.jth and 29tli

last) for details of transmission times, wavelengths
used, &c.

individual stars have a " proper motion

"

of their own. Such departures from the

general direction of motion of the whole body
of stars are extremely small, and require a

lapse of centuries to give a measurable result.

However, these stars having proper motions are

not used as " clock stars," and so therefore

do not enter into any of the results. With
this exception, the stars appear to describe

T M

on the celestial sphere, circles (RR', SS',

TT', Fig. i), having a common pole (PP)
very near to the Pole Star, and the revolutions

are performed in the same period of time,

namely about 23 hours 56 minutes of our
ordinary time.

^X^e may summarise the last paragraph into

the following sentence ;

—

The earth rotates on its axis at a constant

rate, and the time elapsing between successive

passages of a star across any given meridian

MM' is a sidereal day.

This is only one way of reckoning time and

it is important to note that although clocks

can be regulated to keep sidereal time, the

system itself would be very inconvenient for

general use. The phenomena of day and

night (by which we roughly measure time)

would bear no constant relation to the sidereal

time system. For example, the time of noon
would be oh. on March 21st ; 6h. on June

2ist; I2h. on September 23rd; and i8h, on
December 22nd, Fig. 2 ; in other words, the
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time of apparent noon would get later by

24 hours in the course of a year. A clock

whose rate is uniform cannot however be

regulated to keep solar time, which is the

time shown by a sundial and is known as

apparent time, because the length of the

solar day is not quite invariable. In Fig. 2,

E is the earth, PP' the celestial poles,

PSP' a given meridian, RR' the celestial

equator, and ABCD the ecliptic or apparent

B June 21

Dec.22

annual path traced out by the sun. We notice

that the sun's position on the echptic is equal

to its longitude, right ascension measured
along the equator (RAR'C) on only four

occasions during the year, namely on
March 21st, June 21st, September 23rd and
December 22nd. At other times this is not

the case. For example, between March 21st

and June 21st consider a position S of the

sun on the ecliptic. AS is obviously greater

than AN, i.e., the sun's longitude is greater

than its right ascension, and assuming S to

move uniformly along the echptic, N will

not increase quite uniformly ; in other words,

the apparent solar day measured along AN
will not be constant. There is a further cause

in the want of uniformity which is due to

the fact that the sun's motion along the

echptic is not quite uniform. This is expressed

in Keplar's second law of motion ; the rate of

motion being everywhere such that the radius

vector (i.e., the line joining the earth to the

sun) sweeps out equal areas in equal intervals

of time. Hence, the length of the solar day
is variable, and a clock cannot be regulated

to always mark exaaly oh. om. os. when the

sun crosses the meridian. To obviate these

two disadvantages another kind of time, called

Mean Time has been introduced. This is

the time indicated by clocks and used for all

ordinary purposes. Mean time is defined

by what is termed the " mean " sun, which is

simply a point imagined to move round the

equator {not the ecliptic) in such a way that

intervals AN, etc., are of equal length.

Greenwich Mean Time (G.M.T.) is reckoned

from Greenwich noon, which is the passage

of the " mean sun " across the meridian of

Greenwich. Astronomical time is at present

reckoned from midday, while the civil day,

for the sake of convenience, is reckoned from
midnight, but commencing on January ist,

1925, G.M.T. will also be reckoned from
midnight instead of midday.

The sidereal day is therefore the period

of a complete revolution of the stars about the

pole relative to the meridian and horizon.

It is an invariable and at the same time easily

measurable unit of time free from " fic-

titious mean suns," but it is inconvenient as

a practical standard unit of time. Like the

common day, it is divided up into 24 hours,

and these are subdivided into 60 minutes of

60 seconds each. The astronomical clock

as used in observatories always indicates

sidereal time.

(2) The highest degree of accuracy attainable

being the prime object of these signals, it is

almost axiomatic that the observer desiring to

make use of them should himself be in

possession of a reliable clock. For example,

a timepiece which gains or loses i minute
a week or roughly 10 seconds a day would alter

its error as much as 0-03 seconds during the

series of rythmic beats. The " rate "' of

the chronometer in this case exceeds the

accuracy aimed at. The essential problem
is to bring together for comparison the

transmitted beats and the beats of the

local time-keeper. The method by which
local time is conveyed to the telephones

requires considerable care in order to get a

good, clear, controllable " tick." For this

purpose a microphone may be placed within

the clock chamber, or alternatively direct con-

tact may be established with the pendulum
as suggested on page 478 of the issue of July

15th. Some considerable practice will be neces-

sary in counting and recording the beats and
coincidences, and it is suggested that a

graphical method such as was employed
with the ordinary time signals be emploj'ed

in this case.
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(3) The procedure adopted in sending out

the signal is :

—

(a) Preliminary Tuning Signals. During

the first minute a series of trial signals are

sent thus ••••••••••••••
• • • • etc.

Then for 50 seconds a series of calls

^* — •__•—•_ _•_• —
followed by 10 seconds' silence.

(b) The rhythmic beats are sent during the

next five minutes.

A series of 300 dots are transmitted, the

spacing between successive dots being one

beat of a clock adjusted so as to beat 50
times in 49 seconds of Greenwich sidereal

time =^ 49 50 sidereal seconds = 44 45
mean time seconds (approximately). In

this series of 300 dots, the 60th, 120th,

1 80th and 240th dots are suppressed in

order to establish the indication for counting

purposes.

(c) Corrections.

This series is heard at the Paris Observatory

and compared with the standard sidereal clock

bv the coincidence method. The exact times

Example :

—

"Temossideral" — • • •- 302-53 351971
— • • • — 302653 351971
-• • •- 302653 351971

(4) Recep'ion of the Rhythmic beats. This

the following examplewill be made clear by
of working :

From the corrections above—
h.

Signalled time of last dot = 10

Signalled time of first dot = 10
35
30

1971
26-53

.Time of whole series

• .Mean interval between
successive dots

Mean of first three values

in Col. 5 = chrono-

meter time of first dot

Signalled time of first dot

.-.Error by first three

coincidences .

.

o 4 53-18
293-18 sec.

sec.
293-^8

299
0-9805 sec.

h. m. s.

10 38 47-81

10 30 26-53

8 21-28

(1) (2) (3) (4) (•>)

Chronometer time of

coincidences
(at wliole sec).

Niunber of dot
at which coin-

cidence occurred.

Number of

intervals between
first dot and
coincidence.

[

Column 3

multiplied

[
by 0-9805 sec.

Chronometer time
of first dot

(Col. 1 ininua Col. 4).

h. m. s. s. h. m. s.

10 39 28 42 41 40-201 10 38 47-799

10 40 18 93 92 i)(l-20t> 10 38 47-794

10 41 10 14ti 145 142 173 10 38 47-827

Number of inter- Chronometer time of

vals between la.H last dot

dot and coinci- (Col. 1 plus Col. 4).

dence.

10 42 00 197 103 100-992 10 43 40-992

10 42 50 248 52 50-986 10 43 40-98t)

10 43 40 299 1 0-981 10 43 40-981

of the first and last dots are transmitted the

same day by FL immediately before the com-
mencement of the ordinary semi-automatic

time signals, at 1045 and 2245 (G.M.T.)
as follows :

—

Two groups of six figures each sent three

times in succession and separated by the
" break " sign. The hours are not sent in

these groups.

Mean of last three values

in Col. 5 = chrono- h. m. s.

meter time of last dot = 10 43 40-99

Signalled time of last dot = 10 35 19-71

.-.Error bv last three co-

incidences . . . .
-^ 8 21-28

.Local clock is 8m. 21 •28s. /as/ on signalled

time.
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It will be apparent that by this means very
accurate comparisons can be made. As the

local clock or chronometer beats half seconds,

coincidences between the two series of beats

will occur generally at intervals of about

25 seconds apart, so that throughout the whole
series 12 coincidences should occur. In

practice it has been found better to dis-

regard the half second beats of the local

clock and to record every other coin-

cidence, i.e., those occurring at the whole
seconds, as was done in the example given

above.

The pendula employed in transmitting

these signals have been illustrated in the issue

of this magazine for July 29th. Although
the pendula are kept adjusted so as to gain

about I second in 50, this rate may vary

slightly from day to day. It is therefore

essential that the mean interval between
the beats should be calculated each time
the signals are taken. Again, in order to

minimise the error due to the " rate " of
the timepiece employed, the most accurate

value will be obtained by using the first

three coincidences to obtain the mean error

at the time of the first dot, and the last three

coincidences to obtain it at the time 6f the

last dot and by finally taking the arithmetic

mean between these values.

A New Type of Plug-in Coil.

The photograph shows the outward appear-

ance of a new type of coil recently placed

on the market. Numbers i, 2, 3, 4 and 5 are

wound pancake fashion with No. 18, 20, 20,

wound coil is to some extent a function of the

coil width, these coils are wound about half

an inch wide. The coils are fitted with

machined ebonite plugs. The self capacity

of the coils is low, and they are robust.

Suggestion for Arrangement of
Insulators.

The accompanying illustration shows
,
an

arrangement suggested by Mr. G. H. Shaw for

improving the efficiency of aerial insulators.

Tiro .ypectinens of the ncir type coU.s iii*til( In/ tin

Rimnr Coil Manufiictiirinii Co.

24 and 24 S.W.G. wires respectively. The
pancakes are made up into very solid and
substantial coils without waxing or varnishing

the wire at all. Numbers i to 3 are also

supplied wound with 7/36 Litzendraht. The
larger coils are cross-wound in such a manner By so distributing the insulators full advantage
that there are no cellular air spaces. As it is taken of the shielding cones to protect the
has been found the self capacity of a cross- insulators themselves from the effect of rain.
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The Theory of Resistance AmpUfication

By Paul D. Tyers.

Introduction.

DURING the past few years the subject

of resistance amplification has been

dealt with in The Wireless World, either

from a practical or mathematical aspect.

The writer cannot call to mind any simple

explanation of the principles involved, and it

is assumed, therefore, that a non-mathematical

consideration will be of interest to a number
of readers. It should be remembered that

resistances are utilised in conjunction with

valves for a great many purposes other than

those of amplification, and hence it is desirable

that one should be fully acquainted with the

mode of operation.

The Valve as an Amplifier.

We may best understand the amplify-ing

action of a three-electrode valve by referring

to Figs. I and 2. Fig. i shows a typical curve

such as would be obtained by plotting anode

current against grid voltage in an ordinary'

hard valve. In Fig. 2 an oscillatory circuit

Fig. 1.

is connected across the grid G, and filament F,

of a three-electrode valve V, which is supplied

by the usual batteries Bj and B.,. We will

assume that the normal current flowing in

the anode circuit is represented by y. Fig. i,

and it will be seen that this corresponds to

approximately the mid-point of the straight

part of the charaaerisdc curve. Now it is

desirable that this should be the value of the

anode current when the grid voltage is zero.

In practice this condition can be obtained

by adjusting the potential on the anode,

that is, by making the value of the anode

barter}' variable, and also by adjusting the

filament temperature.

Let it be assumed that oscillations are set

up in the circuit L, C,, such for example

as would be the case if the circuit constituted

an aerial tuning circuit of a wireless receiver.

These oscillations will apply alternating poten-

tials to the grid of the valve, thus rendering

it alternatively positive and negative with

respect to the filament. If we assume that

the potentials are due to an undamped oscilla-

tion of symmetrical wave form, and if we

neglect the damping of the grid circuit and

other disturbing factors, we shall see that the

positive potential communicated to the grid

will be numerically equal to the negative

potential. The actual value of the potential

will be dependent on the strength of the

oscillation.

By referring to Fig. i we can examine the

effect of these potentials on the current in

the anode circuit of the valve. We have pre-

viously assumed that the normal potendal

of the grid is zero, and that the corresponding

anode current is represented by _v, Fig. i.

We will suppose that the potentials applied

to the grid are -:-.v and —x respectively.

We see that a potential of -^-x on the grid

causes the anode current to increase by a

value z. Now since we have assumed that

the positive potential is numerically equal to

the negative potential, and also that the portion

of the curve upon which the valve is working



506 THE WIRELESS WORLD AND RADIO REVIEW January 13. 1923

is a Straight line, the potential —x causes a

decrease in the anode current of exactly s.

Hence we see that theoretically the variations

of the anode current are exactly proportional

to the oscillations in the circuit Lj Cj. It is

obvious that these current variations may be

made to control the grid potential of a subse-

quent valve, and moreover the potentials

applied will be proportional to the current

variations. Since we are now dealing with

comparatively large currents, the potentials

applied to a subsequent valve in a multi-

valve amplifier are considerably greater than

those applied to the original valve, and there-

fore an amplified eft'ect is produced in the

anode circuit of the second valve.

In a resistance amplifier, a resistance is

inserted in the anode circuit of the first valve

and the variations of the anode current pro-

duce varying potentials across the resistance,

which are then applied to the grid and filament

ot the second valve. We may best understand

this action by regarding the valve in a rather

different light.

The Valve as a Variable Resistance.

If we gradually increase the potential of

the anode with respect to the filament we
find that the anode current gradually increases,

and similarly, if we increase the grid potential

the anode current increases, as can be inferred

from Fig. i, provided, of course, the point

of saturation is not reached. In other words,

if the current through the same conductor

varies it is equivalent to considering the

conductor as a variable resistance. Hence
for the purpose of our reasoning we may con-

sider the anode circuit of a valve in a resistance

amplifier to be composed of a fixed and a

variable resistance, the anode filament path

constituting the variable component. The
anode resistance constitutes the fixed com-
ponent, and it is the potentials produced

across this which are applied to the next valve.

We may best understand the production of

these potentials by reference to Fig. 3.

A battery of voltage V is connected across

a variable resistance AB in series with a fixed

resistance BC. Let us examine the potential

across the resistance BC. We will suppose

that the resistance AB is equal to the resistance

BC. Then the fall of potential V, along the

path AC, will be distributed uniformly along

AB and BC, and hence the potential across

BC will be exactly half of V. Suppose now
ihe resistance AB is lowered, the potential

difference will still be V, but the distribution

along the path AC will be altered. Since

the value of AB has decreased there will be

less volt drop along it, but since the total

volt drop along the path AC is still V the poten-

tial difference across BC will increase. Similarly,

if the resistance AB is increased, the potential

across RC will be decreased. It can be

shown that the greatest potential variations

will he produced across BC when the resistance

BC equals the resistance AB, and therefore

the resistance of an anode resistance should

be about equal to that of the valve with which

it is used. Fig. 4 is really analogous with Fig. 3,

Fig. 3. Fig. 4.

the variable resistance being replaced by the

anode filament path of the valve, the value

of which is varied by applying potentials to

the grid.

A Theoretical Amplifier.

We will now consider the circuit shown in

Fig. 5, in which the potentials produced
across the anode resistance BC are applied

to a second valve, either for further amplifica-

tion or rectification. The anode circuit of

valve V, comprises the battery B^, the resistance

BC and the anode filament path. Normally
a steady electronic current flows round this

circuit, and in practice there will be a potential

drop across BC of something of the order

of 30 volts, due, of course, to the steady

potential from the battery Bj. If the grid

and filament of the valve Vo were connected

directly across the resistance BC, Gj would be

at a potential of about 30 volts, thus rendering

v., inoperative. In order to prevent this

we can insert either an opposing and balancing

battery B,,, or if we wish to amplify pulsating

or alternating currents we may insert a con-

denser.

Let us assume that G, is made positive

by an oscillation in Lj Cj. This potential will

increase the anode current in V,, or in other

words, we can say that the resistance of the
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valve has decreased, as previously explained.

The increased current through the resistance

BC will naturally produce a greater potential

across it. It might appear at first sight that

the potential of G., would also become more
positive. However, this is not the case,

and we will understand this more readily if

we regard the direction of the currents from
the point of view of the electron theory. The
increase of current in the anode circuit is due
to an increase in the flow of electrons through

the resistance from B to C. This means
of course that the point B is now more negative

with respect to C. Hence we see that by
giving Gi a positive potential, we give B a

negative potential with respect to its former

value. Since G., is connected to B the poten-

tial of G2 is made negative with respect to

its former value. The potentials produced
across the resistance BC are very much greater

than those due to the original oscillation

and hence when they are applied to V.^ the

variations in the anode current of this valve

are considerably amplified.

507

It is readily seen that when Gj is made
negative, the resistance of the valve increases,

thereby decreasing the potential across BC
and giving Go a positive potential. It is

interesting to note that the current variations

Fig. 6.

in the anode circuits of any two consecutive

valves are theoretically in opposite phase

relation, assimiing of course, that they contain

nothing but res stance. The circuit shown in

Fig. 5 IS really only of theoretical interest, but it

serves to illustrate the principles involved. A
practical arrangement is shown in Fig. 6, in

which common batteries are employed, and the

opposing grid battery is replaced by a con-

denser.

It should be remembered that the use

of resistances in various circuits for various

purposes is almost unlimited. However,

in nearly every case the principle involved is

fundamentally the same as that described

above, and it would seem desirable, therefore,

that every reader should be thoroughly

acquainted with the subject, and it is hoped

that these short notes will have served to

remove any difficulties which may have

existed.

ELEMENTARY INSTRUCTIONAL LECTURE.
An experimental Lectuie dealing with the Principles of Radiotelephony, and primarily intended

for Associates of the Radio Society of Great Britain, will be given by G. G. Blake, M.I.E.E., A.Inst.P.,

at the Institution of Electrical Engineers on January 12th, at 6.30 p.m. Tickets wiU be sent to

Associates. All interested are invited, and tickets can be obtained by sending a stamped and

addressed envelope to Mr. Leslie McMichael, Hon. Secretary, The Radio Society of Great Britain,

32, Quex Road. West Hampstead, N.W.6.
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Wireless Club Reports
NOTE.—Under this heading the Editor tvill be pleased to give publication to reports of the meetings of Wireless
Clubs and Societies. Svch reports should be submitted without covering letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be
pleased to consider for publication papers read before Societies. An Asterisk denotes
affiliation with the Radio Society of Great Britain.

Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated.

Woolwich Radio Society.*
Hon. Secretary, Mr. H. J. South, 42, Greenvale

Road, Eltham, S.E.9.

.\t the monthly meeting held at the Woolwich
Polytechnic on Decemberl5th, Captain C. T. Hughes,
R.E., read a paper and demonstrated on the
" Construction of Aerial Masts." He showed how
it was possible to construct a lattice mast, 50 ft.

in heiglit, at a total cost of £1 4s. 5d. By means
of a model and photographs, he showed how Mr.
W. T. James and he had constructed such
a mast, with the simplest of tools, in eight hours.

Mr. Dowling acted as Chairman.
This Society meets every Wednesday at the

Y.M.C.A., Thomas Street, Woolwich, from 7.30 p.m.
to 10 p.m.
The annual general meeting will take place at

the Woolwich Polytechnic on Friday, January 26th,

1923, at 8 p.m.

Cheltenham and District Wireless Association*
Hon. Secretary, Mr. E. Cole, A.R.I. B.A., 28,

Milton Road, Cheltenham.
The first annual meeting was held at the head-

quarters. United Services Club, on December 29th,

the chair being taken by Councillor Welstead in the
absence of the President, Capt. Unwin, R.N.V.C.
The report showed that the Association now

niunbers 63 members, tlie average attendance
at the weekly meetings being about 40.

Messrs. H. P. Brown, W. G. H. Brown (5 BK),
A. Moulder, R. Bloodworth and Capt. Jefford
were re-elected on the committee, which was
enlarged by the addition of Messrs. G. H. Ryland,
S. Cox, F. Evans, C. Wmters and F. Briinskill.

Mr. H. Dean Poulton was re-elected Hon. Treasurer.

The new committee proposes to draw up a
programme of lectures and demonstrations for the
coming year, including if possible, a dance to radio

music.
Bradford Wireless Society.*

Hon. Secretary', Mr. J. Bever, 85, Emm Lane,
Heaton, Bradford.
The annual general meeting took place at head-

quarters on Friday, December 29th, at 8 p.m.,
the President, Mr. C. Wood, being in the chair.

The election of officers was proceeded with, Mr. A.
Liardet being elected President for 1923, amidst
general approval. The other new officers were
as follows : Vice-Presidents, Mr. W. C. Ramshaw,
Mr. A. Bever, Mr. Andrews ; Hon. Secretary,

Mr. J. Bever ; Organising Secretary, Mr. N.
Whiteley ; Hon. Treasurer, Mr. E. Brown ; Com-
mittee, Messrs. A. Barber, W. G. Daniels, N.
Hammond, M. Eskdale.

Wolverhampton and District Wireless Society.*
Hon. Secretary, Mr. J. A. H. Devey, 232, Great

Brickkiln Street, Wolverhampton.
The annual meeting of the Society was held

on December 20th, at which officers and committee

were elected for the coming year, Mr. D. P. Baker
being in the chair. Minor alterations in the rules

were effected, and the financial statement was
presented by the Treasurer, Mr. F. G. Redhead
Improvements where necessary were suggested,
and an individual expression of opinion was given
by most of the members present.

Ilford and District Radio Society.*

Hon. Secretary, Mr. A. E. Gregory, 77, Khedive
Road, E.7.

On December 19th, at headquarters, St. Mary's
Parish Hall, High Road, Ilford, Mr. Reece, of

Messrs. H. D. Butler & Co., lectured on " High
Frequency Transformer Amplification." He ex-
plained the manufactiu'e and working of various
types.

A meeting was held on December 28th, with
Mr. E. Nickless, A.M.I.E.E., as Chairman. Mr.
E. E. Hall delivered a lecture on " Current Supply
for Valves," and raised many interesting points
which were fully discussed at question time.

Clapham Park Wireless Society.*

Hon. Secretary, Mr. J. C. Elvy, A.M.I.E.E.,
12, Tavistock Street, Strand, W.C.2.
At the sixteenth general meeting of the Society,

held on December 1 3th under the Chairmanship
of Mr. A. L. Beadle, it was amiounced that a
gift in shape of a 0-0005 variable condenser was
presented by Messrs. R. and R. H. J. McCue, as a
further contribution towards the Society's listening-

in station. The Chairman appealed to members to

assist in completing the set as soon as possible.

The efficiency of the Society's aerial was further
discussed at some length, with the result that on
the proposal of Mr. C. D. Richardson it was decided
to approach the adjoining cinema with a view
to securing an aerial support.

Mr. W. Brierley then gave a demonstration and an
instructive lecture on the art of soldering and kindred
subjects. He dealt with various metals and
fluxes, advocating properly " killed " salts. Great
stress was laid on the necessity for cleanliness of

metals and soldering " bits," together with a
good clean flame, preferably a bunsen gas flame.

Likening soldering to the gumming of paper, he
demonstrated with brass and copper strips, finally

soldering the brass to steel strips.

He dealt with aluminimn, impressing upon those
present that " Aluminoid " and other aluminium
solders were to be well rubbed into the aluminium
under the oxidised surfaces of each piece with an
old file. Aluminium solders consisted principally of

zinc, a certain amount of phosphorous providing
the flux.

Messrs. J. A. Daniells, C. D. Richardson, .1. C.

Elvy, A. H. James and R. H. J. McCue dealt with
several important points in the course of a vigorous
discussion. Objection was taken by some of the
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members who joined in the discussion to the use
of salts, the main contention being tliat salts,

being very slow in drying, were difficult to clean
off, and that, especially in the case of small work,
there was a risk of serious corrosion taking place

The Radio Society of Highgate.*

Hon. Secretary, Mr. J. F. Stanley, B.Sc,
A.C.G.I., 49, Choimeley Park, Highgat*, N.6.

On December 9th Mr. G. A. V. Sowter, B.Sc,
gave a lecture on '" Carrier Wave Telephony,"
this being a more correct term for what is often
called " Wired Wireless." It was shown how
ordinary telephony and telegraphy could be
carried on simultaneously over the same wire, but
if more than one telephony conversation is required,
carrier waves must be used. The theory of this

system was carefully explained, and diagrams of

the circuits used were given. The practical

difficulties, which limit the number of simultaneous
conversations to about five or six for any given
line, were explained, and in the course of a discussion
after the lecture some experimental work in this

direction by two or three members of the Society-

was brought to light.

An auction sale is being arranged to take place
at the 1919 Club, Highgate, on Friday, January 19th,

and it is hoped that members will send in all their

old "junk." The Club set is being dismantled
and rebuilt, and spare parts will be put up for sale.

Derby Wireless Club.*

Hon. Secretary, llr. R. Osborne, "The Limes,'
Chellaston, Derby.

The annual general meeting of the Club was
held on December 28th at 35, St. Mary's Gate.

In view of the increase in membership it was
decided to form a junior and senior section, an
arrangement which will be a distinct advantage
to beginners. Facilities will also be given to

those who wish to construct and test their own
apparatus at the club headquarters, and for this

purpose a Drummond lathe has been lent by one
of the members. A Technical Committee was
also formed to deal with difficulties experienced
by members. The committee will, from time to

time, carry out experiments with their own appara-
tus, and it is hoped that the data thus collected

will be very useful to both beginners and the more
experienced.

After a lengthy search the Conmaittee have
succeeded in obtaining a room in a central position,

which will be used for all formal meetings. The
present club-room at " The Court," AJvaston,
will still be available for informal meetings and
experimental work.
The following officers were elected for the

coming year :—President, Mr. F. W. Shurlock,
B.A. : Vice-Presidents, Messrs. T. P. WUmshurst,
M.I.E.E., S. G. Taylor and J. J. Spencer.
Chairman, Mr. A. T. Lee ; Hon. Press Secretary
and Librarian, Mr. F. Harrison ; Committee,
Messrs. E. F. Clark, B.Sc, M.A., A.M.I.E.E. ;

E. V. R. Martin ; J. Lowe ; S. J. R. Allwood ;

F. J. Cowlishaw ; F. J. Allen. Technical Com-
mittee : Messrs. F. J. Allen ; E. V. R. Martin

:

E. F. Clark, B.Sc, M.A., A.M.I.E.E. ; R. F. Jolley.

Tottenham Wireless Society.*
Hon. Secretary, Mr. R. A. Barker, 22, Broad-

water Road, Bruce Grove, X. 17.

At a special general meeting held at Bruce
Grove Schools on December 13th, the Provisional
Committee and officers resigned, and offered
themselves for re-election, permanent officers

being then elected for the year 1922-23. Mr.
Barratt acted as Chairman for the evening. As
a result of the voting, the following officers were
elected :—Chairman, Mr. F. Bourne ; Hon. Secre-
tary, Mr. R. A. Barker ; Hon. Treasurer, Mr.
Baker ; Committee, Messrs. Winter, Kaine-Fish,
Bower and Honeybone.

It was decided that the Society should make its

permanent headquarters at the Institute, 10,

Bruce Grove, where a permanent aerial for the
Society set could be erected. It was arranged
that the Morse buzzer practice class should be
held from 7.30 p.m. to 8 p.m., and that certificates

for speed should be granted by the Society.
A verj- successful dance was held at the Municipal

Hall on Friday, December 15th, when Mr. Capon
very kindly lent his apparatus so that the company
present could enjoy wireless music during the
intervals. There was also a fine show of wireless

instruments by Messrs. G. L. Wilson & Co., Ltd.,

of Tottenliam.
The Society is now growing into an important

one, and it is hoped that all prospective members
will join as soon as possible, and take advantage
of the next series of lectures.

Sheffield and District Wireless Society.*
Hon. Secretary, Mr. L. H. Crowther, A.M.I.E.E.,

62, Bromwich Road, Sheffield.

The rapidly growing interest in wireless progress
in Sheffield was amply demonstrated on Xew
Year's Eve, when, at the invitation of Mr. F. Lloyd,
President of the Sheffield and District Wireless
Society (assisted by Mr. H. Lloyd), a number of

prominent people united in making the wireless

transmission of Xew Year messages an unqualified

success. The transmission took place from Mr.
Lloyd's experimental station (2 UM), Ventnor
Place, Nether Edge, messages being sent by the
Bishop of Sheffield (Dr. HecUey Burrows), the Rev.
G. H. McNeal (Superintendent of the Sheffield

Wesleyan Mission), Mr. Arthur Neal (ex-Parlia-

mentary Secretary of the Ministry of Transport),

Alderman A. Cattell (an ex-Lord Mayor), and Mr.
Cecil Wilson (one of Sheffield's Labour M.P.'s. ).

Dr. Burrows, Mr. Lloyd announced, was believed

to be the first English Bishop who had wished the
citizens of any prominent city a happy New Year
by wireless.

The Bishop, who confessed he had never before

addressed an unseen audience, said he was impressed
by the wonderful possibilities of the new discovery

in spreading knowledge of all kinds.

Mr. H. L. Cooper (Editor of the Yorkshire

Telegraph and Star), in proposing a vote of thanks
to Mr. Lloyd, advised the members of the Society

not to get rid of a President who had interested

the Church and the State in Sheffield in wireless,

and had even converted the local press.
• Mr. Lloyd announced the receipt of telephone

messages from the Lord Mayor (Alderman W. C.

Fenton) and Col. Charles Clifford, asking him to

express on their behalf greetings to the citizens

of Sheffield.
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The Fulham and Putney Radio Society.*
Hon. Secretaiv. MT. J. Wright Dewhiirst, 52,

North End Road, West Kensington, London, W. 14.

At a crowded meeting held at lieadquartera
on December 22nd, a large and interesting col-

lection of wireless apparatus and parts made by
the members was on view. These exhibits were
to compete for prizes offered by B. C. Calver, Esq.,
and Bruce Houstoun. Esq., the first prize being
a pair of Brown's 8,000 ohms telephones, the second
a single valve jianel. The exhibits covered a
wide range of apparatus from coil holders to seven-
valve sets.

The first prize went to Mr. Wooding for his very
fine seven-valve unit set. Mr. Wooding gave a
demonstration, and explained the various types
of coils and transformers with which he had ex-
perimented. The second prize went to Mr. J. W.
Dewhurst, who exhibited a fuie example of short
wave tuner with low frequency amiilification.

The design followed the latest American practice,

and the workmanship was excellent.

At a meeting held on Friday, December 29th,
details were discussed for the Society's Public
Exhibition and Demonstration of Wireless Appara-
tus, to be held at the Fulham Towni Hall.

Lowestoft and District Wireless Society.
Hon. Secretary, Mr. L. W. Burcham, " Gouzea-

court," Chestnut Avenue, Oulton Broad.
The Society's report of the work done during the

last quarter is an interesting record of activity.

On October 10th a competition was held imder
the diiection of Mr. H. Trent. The members
were given components for the assembling of a
single valve and a two-circuit crystal set, the win-
ners being two associates of the Society.

On October 24th Mr. R. Giles lectured on " Land
Line Telephony."
On November 7th Mr. H. C. Trent gave a lecture

and demonstration on his telephony transmitter,

communication being established with 2 MD.
On November 21st Messrs. C Garrood and L.

Burcham gave a demonstration and lecttu'e on
" The Armstrong Regenerative Circuit."

On December 5th another competition was
held, the items including (1) Soldering simple
joints ; (2) Reproduction of a two-valve L.F.
receiver diagram ; ( 3 ) Finding faults on a single

valve panel. The prizes were awarded to associate
membei s.

On December 19th Mr. C. C'hippei'field gave
a lecture from his station 2 MD, and afterw^ards

provided some music.

Warrington Radio Association.
Hon. Secretary', Mr. .J. Barton, 266, Lovely Lane.
A meeting was held on December 28th at 7.30 p.m.

in the Y.M.C.A., Market Gate, with the kind per-
mission of Mr. Featherstone, the Secretary. Mr.
F. V. L. Mathias was in the chair. The business
of the Association having been dealt with, Mr.
Nadin discussed the merits of H.F. and L.F.
amplification, and answered a large mmiber of

questions regarding wireless generally. Subse-
quently the question of permanent quarters for

the Association was inquired into, and there are
strong reasons to believe that an arrangement
with the local Y.M.C.A. is probable. The meeting
terminated with the feeling that the futiu-e of the
Association was distinotlv rosv.

The Stratford-on-Avon and District Radio
Society.

Hon. Secretary, Mr. Iviiight, Park Road, Strat-

ford-on-Avon.
The eighth general meeting of this Society was

held on Monday, January 1st, with Mr. Tompkins
in the chair. After minutes had been passed,

the question of building a Club unit set was
discu.ssed, and the Secretary was authorised
to piu'chase the necessary material. As a result of

several enquiries it was decided to admit lady
members to the Society. The President, Captain
West, R.N., has been successful in obtaining
an experimental permit for the Society. Mr. F. A.
Sleath has kintlly consented to become a Vice-

President, and has presented the Society with the
fii'st imit of the apparatus, in the form of a detector

panel. The first annual general meeting is to be
held on January 29th, 1923.

Radio Society of Birkenhead.
Hon. Secretary, Mr. R. Watson, 35, Fairview

Road, Oxton, Birkenhead.
On December 21st a meeting was held at head-

quarters, 36, Hamilton Square, Mr. H. I. Hughes
(Technical Adviser) taking the chair.

Mr. Hill lectured on " H.F. Currents and their

Application to Radio," illustrated by lantern
slides kindly lent by Professor Marchant.
The chief object of Mr. Hill's lecture was to show

the various way.s in which oscillations could be
set up in circuits, for the purposes of transmission.

A demonstration of telephony reception from
Manchester and Birmingham broadcasting stations

was given by Mr. Reade on his Marconi unit set.

Buzzer practice was held from 7.15 to 8 p.m.

Mount Pleasant Radio Society.
Hon. Secretary, Mr. W. R. Fleming, 156, Upton

Park Road, Forest Gate, E.7.

At a meeting of the Society on December 1st,

Messrs. W. D. Keiller and W. A. J. Smith explained
and illustrated the working of a five-valve receiving

set kindly lent by them for the occasion. There
was another meeting on December 7th, when Mr.
F. E. Wright gave a detailed lectiu-e on " The Ther-
mionic ^'alve, " which was greatly appreciated.

On December 15th several small wireless parts
were on exhibition, including a crystal receiving

set and Mr. W. D. Keiller gave a lecture on conden-
sers, explaining the method of calculating capacity.

Isle of Man Radio Society.
Hon. Secretaries, Mr. J. P. Jolinson, 16, Hildesley

Road, and Mr. J. S. Craine, 6, Belmont Terrace,
Douglas.
At a meeting held on December 19th, after

considerable di.scussion, the constitution of the
Society was established. The following additional

officers were appointed :—President, Mr. F. R.
Grundey, B.Sc, F.C.S., Director of Education
(I.O.M.); Joint Secretary, Mr. J. S. Craine;
Treasm'er, Mr. A. Gore ; Committeeman, Mr. R.
Cannell. An excellent syllabus has been arranged
l:>y the Committee who have entered upon their

work with great enthusiasm.
Bournemouth Radio and Electrical Society.
Hon. Secretary, Mr. L. O. Sparks, " Maranoa,"

3, Cotlands Road, Boiu'nemouth.
The above Society has now been formed, and

all those interested in wireless and electrical

matters are invited to commiuiicate with the
Secretary.
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Darwen Wireless Society.*
Hon. Secretary. Mr. T. H. Matlier, 8, Hawkshaw

Avenue. Darwen.
At the December meetiiio; several new members

were enrolled, with the result that tlie membership
now exceeds .50. Rooms have been secured in the
centre of the town and will shortly be ready for

occupation as the headquarters of the Society.

Several prominent local gentlemen have rendered
ver\- active assistance to tlie Society, and it is

hoped to commence a series of lectures for the less

experienced members within the next few weeks.
Many promises of apparatus have been made
towards the receiving set now being installed,

including a 4-valve panel and loud speaker.
New members will be welcomed and everj-

assistance given them at the Society's rooms or on
application to the Hon. Secretary.

Felixstowe and District Radio Society,

The Society is still progressing, and more members
have recently been enrolled. Instructive lectures
by Messre. Carter. Douthwaite and the Seeretarj'
have been given and greatly appreciated by the
members.

A Club single-valve set has been made, and only
awaits receipt of an experimental licence from tlie

P.M.G. to be brought into tise.

Abuse of reaction in the locality is a source of
great annoyance, and the Society invites those
responsible for the trouble to come along to the
club-room and get a few hints on this subject
from its technical members. The Society
holds its meetings on Fridays from 7 to 10 p.m.,
at St. Andrew's Church Hall, Gainsboro' Road
Felixstowe.

AN AUSTRALIAN EXPERIMENTAL STATION.

The station of Mr. C. Maclurcan M Sydney, N.S. H'. Successful communication tests employing C. W. and
Tonic Train have been carried out with S.S. " Montoro " at distances of 420 and 705 miles on power

estimated as only 87 watts.
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Notes

The Physical Society of London and the
Optical Society. Annual Exhibition.

Tlie thirteenth annual exhibition was held on
Wednesday and Thursday, January 3rd and 4th,

at the Imperial College of Science, South Kensington.
Amongst the exhibits shown were several of wireless

and allied inteiest. A description of some of these

exhibits will appear in our next issue.

A Resignation.
The Managing Director of the Marconi Company

of Canada, Mr. Arthur Hyatt Morse, has resigned
from that ofiBce. He was formerly European
Superintendent.

Misuse of Call Sign.
An amateur in Liverpool reports that his caU

sign 5 GB is being used by another transmitter

Ringing in the New Year by Wireless at 2 LO. Mr. Burrows {left), Mr. K. Ellis (right).

New Wireless School.
At Rotherliam a school for the study of wireless

telegraphy and telephony is about to be opened.

Mr. J. Willey, President' of the Rotherham Radio
Society, will be in charge.

Proposed Society for Keswick.

It is proposed to form a Wireless Society in

Keswick and district, and Mr. H. Rhodes, of

Ratoliffe Place, Keswick, will be glad to answer
enquiries.

for spark transmissions, and it is hoped that by
means of the publication of the fact the practice

may cease.

A Wireless Year Book for the Amateur.

Our publishers announce that this year, in ad-

dition to the weUknown " Year Book of Wireless

Telegraphy and Telephony," they are publishing

for 1923 an amateur edition' particulars of

which will be announced shortly. It is promised
that this book will contain all the information which
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the amateur most needs at a very reasonable price.

Amongst special features will be included a very
up-to-date list of experimental transmitting stations.

Wireless at Merchant Venturers College.

Mr. W. A. Andrews, B.Sc, A.I.C., of the Institute

of Radio Engineers, is to conduct a course of ten

lectures at the Merchant Venturers Technical

College, on " The Elementary I'rinciples of Wireless

Telephony." These lectuies are given on Wednesday
evenings, and commenced on January 10th.

Mr. Andrews was head of the Cardifi Tecluiical

College, Department of Wireless Telegraphy.

Prize for Transatlantic Reception.

The Wireless World and Radio Review has re-

ceived a communication from Messrs. Bumdept,
Ltd., to the effect that they are offering a prize of

£10 to the first English amateur who is successful

in the reception of the American Station, WDAP,
of the Mid-West Radio Central Inc. This station

now operates with 1 k.W. in the antenna and this

will shortly be increased to 2 J k.W. The wavelength
is 360 metres. For those who enter this competition
the only stipulation made with regard to apparatus
used is that not more than three stages of high
frequency amplification shall be employed. The
times of transmissions from WDAP are

—

Tuesday and Thursday evenings, 10 p.m.
to 1 a.m.

Saturdays, 10 p.m. to 2 a.m.
Simdays, 8.30 p.m. to 10.30 p.m.

It must of course be borne in mind that these

times refer to the times of transmission in America,
and must be corrected for times of reception in

England.

A Change of Address.
Messrs. Leslie McMichael Ltd., have recently

taken new offices and showrooms. Their show-
rooms are now at 179, Strand, W.C.2 (at the corner
of Norfolk Street), and the Head Offices at Hastings
House, Norfolk Street, W.C.2.

A New Magazine.

Under the title " Modem Wireless " there ap-
pears in the advertisment columns of this Journal
the annovmcement of the first nvmiber of a new
monthly wireless magazine to be published on
January 15th by the Radio Press, Ltd. The editor

is Mr. Jolm Scott-Taggart, F.Inst.P., who has
formerly contributed to The Wireless World and
Radio Review, and is the author of publications
particularly relating to the thermionic valve.

In this coimection he was at one time in charge of

valve design at the Ediswan Lamp .Works. He
is in charge of the Patent Department of the Radio
Conmaunication Company, Ltd., and acts as patent
adviser to C F. ElweU, Ltd., and the MuUard
Radio V^alve Company, Ltd.

Reception of Ongar (GLO) in Java.

The chief of the Radio Department, Bandoeng,
Java, reports that having seen a description of the
Marconi High Speed European Services in The
Wireless World and Radio Review he listened in

on the stated wavelength of 4,350 metres at 9 o'clock

Central Java time, or 1340 G.M.T. In the latter

part of the night the signals were quite strong
on an aerial of only 45 ft. length and 15 ft. above
ground with a two-valve set.

It is stated that the signals are audible almost
every night, the distance being approximately
7,500 miles.

Death of a Pioneer of Wireless.

Sir John Gavey, who was for several years con-

sulting engineer to the Post Office, and who was
closely concerned with the installation of the first

wireless telephone in this country, died on January
Ist at the age of 80 years.

Christmas Eve Reception of American
Station?.

The reception of broadcasting from American
stations on Christmas Eve by Captain H. J. Round,
of the Marconi Company, is of particular interest

in view of the conditions under which the result

was obtained. The aerial employed was a frame
2 ft. square. The rest of the apparatus consisted

of a six -valve amplifier and double note amplifier,

with Amplion loud speaker. At Captain Roimd's
house at Muswell Hill, a pianoforte solo broad-

casted from WGY (Schenectady, U.S.) was heard

loudly through the loud speaker. Christmas

carols were also received from America, and other

speech which was of exceptional quality.

American Stations Received on December 2 Ist.

Mr. J. H. D. Ridley, of Burndept, Limited,

recorded on a Dictograph on the morning of

December 21st the following American stations :

—

1 CMK, WDAF (Kansas City) and WDAM
(New York City, Western Electric Co.).
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Calendar of Current Events
Friday, January 12th.
Sheffield and District Wireless Society.
At 7.30 p.m. Elementary Class.

Leeds and District Amateur W^ireless
Society.

Lecture on " Some Apparatus usee! in Tele-

graphy," by Mr. R. E. Timms (Hon. Treasurer).

Belvedere and District Radio and Scientific
Society.

Lecture on " Construction of H.F. Amplifier,"
by Mr. S. Burman.

Saturday, January 13tb.
Lambeth Field Club and Morley College

Scientific Society.
At 7.30 p.m. Practical night.

Sunday, January 14th,
At 3.5 p.m. Daily Mail Concert from PCGG,
The Hague, on 1,050 metres.

Monday, January 15th.
Ilkley and District Wireless Society.
At the Regent Caf6, Ilkley. At 7.30 p.m.
General Meeting and Lecture by Mr. J. Croisdale

on " The Armstrong Super-Regenerative Re-
ceiver."

Manchester Wireless Society.
Lecture by Mr. A. G. Gregory on " Arc Trans-
mission."

Ipswich and District Wireless Society.
At 55, Fomiereau Road. At 8 p.m.
9.20-10.20 p.m. Dutch Concert PCGG, The
Hague, 1,050 metres.

Tuesday, January 16th.
Lo« estoft and District Wireless Society-.

At St. Margaret's Institute, Alexandra Road,
Lowestoft. Public Demonstration and recejj-

tion of broadcast music.
Ply-mouth Wireless and Scientific Society.
Meeting.
Transmission of Telephony at^8 p.m. on 400
metres, by 2 MT, VV' rittle.

"

Wednesday, January 17th.
Malvern Wireless Society-.

Lecture : " Reaction and Heterodyne.
'

Halifax W^ireless Club.
Elementary Instruction Evening.
Edinburgh and District Radio Society.
At the R.S.S.A. Lecture by Professor R. Wood
on " Photography of Sound Vibrations," and
Mr. C. N. Kemp, B.Sc, on " Properties of

Selenium and Applications."

Thursday, January 18th.
Stoke-on-Tbent Wireless and Experimental

Society.
At 7.30 p.m. Lectm'e by Mr. L. F. Fogarty, on
*' Rectifiers."

Ilford .\nd District Radio Society-.

Informal meeting.
At 9.20-10.20 p.m. Dutch Concert from PCGG,
The Hague, on 1,050 metres.

Friday, January 19th.
The Radio Society of Hiohoate.

At the 1919 Club, South Grove, Highgate.
At 7.45 p.m. Sale of apparatus.
Leeds and District Amateur Wireless

Society.
Lecture by Mr. H. F. Yardley,

Sheffield and District Wireless Society.
At the Department of Applied Science, St.

Georges Square. At 7.30 p.m. Mr. Brookes on
" Practical Construction of Wireless .Apparatus."

Saturday, January 20th.
Lambeth Field Club and Morley- College

Scientific Society.
At 7.30 p.m. Lecture by Mr. J. J. Denton,
A.M.I.E.E., on " Epochs in the Development of

Wireless."

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :

—

London 2 LO 3(39 metres.
Birmingham 5 IT 420 ,,

Mimchester 2 ZY 385
Newcastle 5 NO 400

To the Editor of The Wireless World
AND R.4DIO Review.

Sir,—I read with interest the article by Mr.
E. H. Robinson on Chemical Rectifiers for plate

voltage supply, in the current issue of The Wireless

World and Radio Revittc. Having made a con-
siderable number of experiments on similar lines

I am convinced that it will ultimately be possible

to operate a receiving set entirely from alternating

current, using some form of rectifiei'.

The purpose of the present communication is

to draw youj- attention to one or two improvements
which can easily be added, and which are doubtlessly

already known to your contributor. In the first

place, by winding the transformer for a sufficiently

high secondary voltage, and providing a middle
point tap, it is possible to reduce by half the number
of cells shown in his diagram Fig. 4. The trans-

former will cost a little more, but confers the
advantage of reducing the number of cells which
have to be renewed from time to time.

My own experience with ammonium phosphate
has not been satisfactory, and I should be interested

to know whether Mr. Robinson has any o?cillo-

graph curves taken on rectifiers using this solution.

In any case this particular salt is very corrosive

to brass fittings, such as are suggested in (6) Fig. 5.

I recognise that the presence of a layer of paraffin

oil will to a large extent restrict the evolution
of corrosive fumes, but on the other hand this

layer of paraffin can only be used on rectifiers

run at extremely light loads, for any tendency
towards heating up will bring in its train a chemical
action between the solution and the paraffin which
wUl destroy the rectifying properties of the former.

For this reason I prefer to cover the aluminium
electrode with an ebonite or rubber tube at the
point where it enters the solution. Small rubber
tubing similar to that used for bicycle valves

is readily obtainable, and in my opinion is more
convenient than the paraffin layer.

Dene Cottage, L. F. Fogarty.
Ruislip, Middlesex.
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Questions and Answers
A'07'/?.

—

This section of tlir inayazine is p/ticid at the disposal of nil readers who mish to receive advice

and injoniiation on matters pertaining to both the technical and non-technical sides of wireless work-. Read-ers

should comply with the following rule^ :

—

(1) Each question should be numbered and written on a separate sheet

on one side of the paper, and addressed " Questions ami Answers," Editor, Thk Wirki.ess Would and Radio
Review, I2j\li, Henrietta Street, London, IV.C.'2. Queries should be clear and concise. (2) Before soiding in

their questions readers are advised to search recent numbers to sec whether the same queries have not been dealt

with before. (3) Each communication sent in to be accompanied by the " Questions and Answers " coupon
to be found in the a(lverti.sement columns of the ismie current at the time of forwarding the questions. (4) The
name and addrcis of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unlejis typewritten, thi^ should be in block capitals. Queries will he answered under the initials

and town of the correspondent, or, if so desired, under a " 7Jom de plume." (5) Jn view of the fact that a large

proportion of the circuits and apparatus described in these answers are covered by patents, readers are adri.ted

before making use oj them, to satisfy themselves that they would not be infringing patents. (G) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions

is the maximum which may be sent in at one time.

" T.W.H." (Cockermouth) submits a diagram
and asks (1) Whether it is suitable. (2) How a
series-parallel switch is connected.

( 1 ) The proposed wiring diagram is suitable,

but there is no need to use two H.T. batteries.

We have redrawn the circuit showing one H.T.
battery. (See Fig. 1.) This also indicates how
switching may be carried out. The switcliing

controls the filament supply to the valves, as well

as throwing over the grid connection. The Post

circuit. To make sure of this you should couple
the reaction coil with the anode coil of the first

valve, in which case it is not possible to set up
oscillations in the aerial circuit. (2) The figure shows
how a series parallel switch may be connected to

a tuner. Should you find any difficulty in manipula-
ting the set, perhaps a stand-by and time switch
would be useful, and we have indicated the con-
nections.
" W.H.L." (Larne) submits a diagram and asks

DETECTOR

Fig. 1.

Office regulations state that reaction should not
be used for the broadcasting wavelengths while
broadcasting is in progress, and the Post Ofiice

rely upon you to see that this regulation is

adhered to. If you hold an experimenter's licence,

the circuit is quite suitable, but care must be taken
that reaction does not set up oscillations in the aerial

whether it will function as a combined autodyne
detector and amplifier.

The circuit is very imusual. and we do not think

it would successfully perform the above functions.

Why not try a standard arranfenient ot apparatus
that you know will work well, and then experiment
with other circuits.
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" W.T." (N.7).—The coil in the anode circuit

of the high frequency valve could be 3" diameter
and 4" long, wound with No. 36 S.S.C. wire, and
eight tappings could be taken, but it would be
butter if you constructed several coils and con-

nected them in the anode circuit as required,

otherwise you may experience trouble due to dead
end effects, and almost certainly not secure the

maximum amplification possible. This anode coU
should be tuned with a condenser of 00002 mfds.
maximum value when on short wavelengths

—

say up to 1,000 metres. On higher wavelengths,

the maximum value of the condenser may be
0005 mfds. without seriously decreasing the

efficiency of the arrangement. We do not think

you would find a ball form of reaction coil suitable

for use with the coil above mentioned, and we
suggest you wind a tube 2" diameter and 4" long
full of No. 36 S.S.C. wire with eight tappings for

the coupling coil. The terminals marked 2 x 1 in

the diagram to which you refer are for the purpose
of adding extra inductance in the reaction coil

circuit, in order to roughly tune that circuit, and
you can make provision for the same pm'pose for

use on the longer wavelengths. This arrangement
involves the use of a large and cumbersome sliding

reaction coil, and we suggest you connect the high

frequency amplifier with reactance to the primary
of the M.T.I. Although a variometer can be used
for tuning the anode circuits of the H.F. valve, we
consider it is more convenient in this case to use

a tapped coil with the variable tuning condenser.

" E.G." (Doncaster).—The elimination of

interference due to inductive disturbances is a
difficult matter. We suggest you employ a frame
aerial, with H.F. connected valves, and 1 detector

valve. If you would care to communicate with

"V.J.T." (Woodside) aska whether the short

wave receiver described in the issue of June 3rd

may be adapted for use with a crystal detector.

The tuner referred to is quite suitable for use

V

Fig. 3.

with a crystal detector. See Fig. 3. Tuning
condensers will not now be required, as tuning may
be effected with the variometer and fine tapping
switch.

" A.K." (Sussex).—We do not think you will

be able to satisfactorily use the alternating current

supply in connection with the receiving set. The
transformer will be expensive, and rectifying

apparatus and a smoothing system would be neces-

sary if reception is to be free from hum. We think

the best plan would be for you to use an accumulator
for heating the filament battery. If you cared,

you could of course charge the accumulator yourselJ

by means of any of the rectifiers now upon the

market.

" T.S." (Bucks.) asks for criticism of his set.

The arrangements suggested are very practical,

and quite suitable for the purpose which you intend

to use them for. We suggest you use a series or

parallel switch in the aerial circuit for joining the

aerial condenser and aerial tuning inductance in

Fig. 2.

us again on the subject, stating which transmissions

you wish to receive, and if you are prepared to

make the above alteration, we shall be pleased to

furnish a diagram of connections. However, the

arrangement indicated in Fig. 2 will meet your
requirements. The values are marked in, and you
will notice the positions of the grid leaks.

series or parallel for short and long wavelengths
respectively. The suggested alterations shown m
sketch 2 are quite suitable, but the high tension

voltage should normally exceed 30 volts. It is

usual to use about 60 volts when 6 volts is applied
to the filament circuit for use on the valves through
a filament resistance.
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"CONTACT " (London, E.18) asks (1) For

a diarjram of a six-valve set comprising 3 H.F.,

I detector, and 2 L.F. valves, with provision for

plug-in transformers and resistance capacity coup-

ling. (2) Whether a potentiometer is ttseful. (3)

Whether a three-coil holder could he used nlternatively

with a tiro-coil tuner. (4) Whether it is better to

gradually increase the H.T. volts instead of applying

the full voltage suddenly to the apparatus.

(1) and (2) See Fig. 4. The potentiometer is

used to control the grid potential of the H.F.

The method is simply to wind the reaction coil on

a suitable former and fix it so that its coujiling

with the anode coil may bo varied. A two-coil

holder is sonietime.s nsefl for the purpose, and some-
times a sliding coil is used. It is not good practice

to join tlie condenser and inductance in parallel when
receiving on short wavelengths. Should trouble

due to interference be experienced at any tmio,

it will be necessary to uso a secondary circuit

coupled to the aerial circuit. This is done by
many users.
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'k eooooA
0<WW\AA/-O+HT

j(JtoO0O3(.F

-^AAAAAAA/V

Fig, 4.

valves and is very useful. (3) The three-coil

holder and the two-coil tuner can be used as
required. It is doubtful however whether much
benefit will be derived through this additional
complication. (4) It would be better to do so if

it could be arranged.

"E.S." (London, S.W.4) a-iks (1) Whether
diagram subinittrd is correct. (2) What is meant
by " stand-by " and " tune su^itch.^''

( I ) The arrangement is not quite correct. The
correct connections were given in a recent issue

in reply to a correspondent. (2) .\ stand-by and
tune switch is a double pole throw over switch
used to connect the aerial or the closed circuit

to the grid and filament of the first valve. See
Fig. 5.

Fig. 5.

" E.G." (Penistone).—The diagram submitted
is quite correct, with the exception that the reaction
coil should be coupled with the tuned anode coil.

" J.W." (Glasgow).—The reaction coil which
is coupled with the high frequency transformer or
tuned anode may have a fixed value consisting
of about 100 turns of No. 38 S.S.C. wire, in a former
with a mean diaineter of 2". This winding
does not need to be tuned, but it may be necessai-y
when long wavelengths are being received to add
a little more inductance in tliis circuit. This
inductance may take the form of a tube 2" in
diameter and 6" long, wound full of No 3S S.S.C.
wire, with eight tappings. This coil should not
couple with any other coil. It will be unnecessary
for you to take steps to renew yoiu- licence. The
Post Office will communicate with you shortly
after the date on which yoiu' licence expires, and
simply ask for a renewal of the fee.

" H.G." (S.W. 19) submits particulnrs of his
receiver o.jid asks for advice.

Coil A co\ild consist of a winding of No. 30 D.C.C.
wire on a former 4" diameter and 8" long, with
10 tappings. We think you will find it advisable
to put 6 tappings in the reaction coil. In the
diagram submitted no tuning condenser is shown
in the secondary circuit. This should have a
value of O'OOOo mfds., as you probably know.

"J.D." (Swansea).—The aerial which you
have at the present time is quite suitable for
use, but it would be better, if it were possible,
to use a small aerial (say 60' long and 30' high)
for the short wavelengths, and for the longer
wavelengths the use of a larger aerial consisting
of two wires each 60' long and spaced 7'. However,
quite good results are obtainable with only one
aerial of medivun size such as the one you describe.
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"H.B." (Yorks) a^I.-s {I } Whether a certain
set vould be permuted by the Post Office for rise on
broadcast wavelengths. (2) Would the apparatus,
joined as in the sketch suhmilted, cause interference
with other stations. (3) Is a person allowed to con-
struct his existing apparatus to complij with the new
broadcast regulations, or is he compelled to purchase
a new set from a broadcasting company. (4) For a
diagram of a four-valve circuit,

( 1 ) The circuit Fig. 2, page 880, September
30th issue, may be used provided you hold an
experimenter's licence, and it will be for you to take
care that oscillations are not set up on the aerial

circuit over the broadcasting wavelengths while
broadctisting is in progress. (2) The circuit sub-
mitted cannot cause energy to be set up in the
aerial circuit, and will therefore be quite suitable
for use. (3) A person wishing to use home-made
gear is regarded by the Post Oflice as an experimen-
ter, although if the aim of the individual is not to

have any serious interest in the technicalities of

the science, he is required by the Post Office to
purchase made-up apparatus, owing to his non-
acquaintance with the subject, in order that he
may not cause serious interference by the use of an
incorrectly designed receiver. The position of

the experimenter has been clearly defined in recent
issues. (4) See Fig. 6.

"A.C." (Southport).—We consider three
30-volt carbon filament lamps would burn out if

connected to charge your acciunulator, and it

would be better for you to use foiu' 50 candle-
power carbon lamps in parallel and join them in
series with your accumulator. Carbon lamps are
used because they pass far more current for a
given candle-power than metal filament lamps,
and furthermore, are considerably cheaper. The
lamps should be those normally used on a 220-volt
circuit, and we should point out that the accumu-
lator should be placed on a stand when charging,
so that cuiTCnts cannot leak to earth. As con-
siderable heat will be generated by the lamps, it

is better to make up a small framework with the
lamps mounted. If you desire to charge the
accumulators at a slower rate, a lamp may be
easily taken out. Charging the accumulators at
a slow rate does not do any harm, but on the
contrary, considerably benefits them. The charg-
ing should be carried out in a regular manner.
"J.H." (W.G.I) submits particulars of his

unit system and asks ( 1 ) Whether it is suitable,

and values of components. (2) Whether the A.T.I,
is suitable, and if tappings are necessary. (3)
Whether the windings of the anode and reaction
coils are correct.

(1) The tuning condenser, Ci, should have a

Fig. 6.

"CM." (Lanes.).—We have examined the
circuit submitted, and we think you had better

try the tiuiing condenser in series with the tuning
inductance when receiving short wavelengths,
say of 600 metres. The remainder of the diagram
appears to be coi'rect. We cannot however
help you much, as you have not given us particulars

of the coils and condensers used in the circuit.

The aerial tuning condenser should have a value
of 0-001 mfd., and the closed circuit condenser
0-0005 mfds. The reaction condenser may have a
value of 0'0002 mfd. The grid leak should have a
value of 0-0003 mfds., and the leak resistance

2 megohms. If the condenser bridging the telephones

and negative H.T. battery is of large value, we
suggest you will have the connection so that only
the battery is bridged by it. It would be better, we
think, if you removed the switches from the circuit

and rewired the set without them, until you find

where the fault lies. We assume, of course, that

the plug-in high frequency transformer tunes

to the same wavelength as the aerial circuit.

maximum value of 0001 mfds., and C2,^00003
mfds. (2) We suggest you do not dispense with
the tapped aerial coil, as better results wiU be
obtainable with its use. (3) The anode windings
are correct, and we suggest you adhere to the
present arrangement, since it is efficient and easy
to operate.

" A.A.P." (Herts.) asks which is better, to use

high resistance apparatus directly in the anode
circuit, or to use a transformer arid low resistance

apparatus.

It is without doubt better to employ a telephone
transformer and low resistance telephones or loud
speaker than to connect high resistance apparatus
directly in the anode circuit of the valve. High
resistance apparatus is of course wound with
very fine wire ; the winding is therefore delicate, and-
is very liable to be damaged by the continuous
application of the anode voltage. The transformer,

on the other hand, is easily insulated, and is able

to withstand the anode voltage. In addition,
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capacity effect, due to changing the capacity of

the telephones and leads, is absent.

"MEMBER " (South Shields) asks (1) Why
hia set u-ill not oscillate on tvavelengths below 600

metres. (2) For suggestions. (3) An opinion

on the set.

(1) and (2) The reaction coil is not large enough

to set up oscillation on low wavelengths. We
suggest you add a few more turns, although we do

not see "why you do not couple the reaction coil

with the tuned anode coil and so minimise radiation.

The A.T.C. and A.T.I, should be in series when
receiving short wavelengths, and you might in-

corporate a switch for this purpose. (3) The circuit

is quite a standard one, but would be better with

the modification suggested above. In addition

we think you should connect the grid leak to

+ " L.T. instead of —-' L.T.

«- -HF TRANSFORMCR

Fig. 7.

"F.B." (Southport).—The circuit may be
arranged as indicated in Fig. 7 (A). The correct

method of connecting the filament resistance is

indicated in Fig. 7 (B). The resistance is connected
in the L.T. negative lead, and it is an advantage,
especially when using valves which take a heavy
current, to connect the resistance and sliding

contact together as shown. In this way, if the

resistance occasionally breaks contract, the valve

will still remain alight, as when a large current

is being taken. As in the case of transmitting

valves, the drop in the lead is considerable, and
the reduction in this drop of potential due to one
valve having its current supply suddenly taken
off, results in a large increase in current through
remaining valves. The alterations necessary to

the amplifier referred to are outlined at the bottom
of page 609, August 12th issue.

"V.G.C." (N.W.3.) asks (1) The dimensions

of a frame aerial for receiving over a wavelength

range of 300-1,000 metres. (2) Whether PCGG
may be received using this aerial and a four-valve

set. (3) Whether a microphone amplifier may be

used to operate a loud speaker.

(1) A suitable frame would bo 4' 6" square

with 15 turns of No. 18 copper wire spaced J".

Five tappings should be taken to a switch. (2)

We think with careful adjustments you will receive

PCGG transmissions. (3) Yes, but a little ex-

perimental work will be necessary.

"HECTOR DEEN " (Surrey) asks (1) The

formula for calculating the inductance of a lattice

coil. (2) How the turns are counted. (3) Whether

empire cloth may be used to separate coils. (4)

Whether 18 S.W.G. copper wire is as suitable for

wiring as 18 S.W.G. tinned copper wire.

(1) The formula for calculating the inductance

of lattice coils is •

L mhy
1 'iwVS'

1,000 ^ b 4- c + R
a = mean radius of the winding

—

b = axial length of the winding

c = thickness of winding

R = outer radius

N = total number of turns

10b + 12c + 2R
F,

—

X F, X F,

. in cms.

lOb + 10c -f 1-4R

andF, = 0-5 log,„ (^100 + gT+Tcj

(2) One turn is completed when the wire has

travelled from the starting point back again to a

point over the starting point. (3) Empire cloth

is suitable for the purpose. (4) There is no great

objection to the use of bare copper wire in place

of the tinned copper wire.

"L.V." (S.W.) asks for criticism of his set,

diagram of which is submitted.

We suggest you join the tuning condenser

(maximum value 0001 mfda.) in series with the

aerial when receiving on short wavelengths. The
coil may be a winding of No. 22 D.C.C. wire on a

former 4" diameter and 6" long, with 12 tappings.

The reaction coil could be a winding of No. 28

D.C.O. on a former 3" diameter and 4" long with

3 tappings. The circuit arrangement is correct,

although you would probably find it advantageous

to use a secondary circuit.

"RADIOMAD" (Salisbury) asks (1) What

results to expect when using a three-valve amplifier.^

(2) Whether an earth lead 12' long will reduce the

signal strength. (3) Whether the telephone leads

may be increased to 20' without bad results. (4)

Suitable values of condensers for use in a three-

valve set.

(1) We cannot say, since the results depend

so greatly upon the skill of the user, his location

with respect to the transmitting stations, etc.

Large amplification should of course be obtained.

(2) The earth lead will not reduce signal strength

to any great extent, although if you can reduce

the length it wiU be better. (3) The leads may be

lengthened, and probably no falling off in signal

strength wiU result, provided a telephone trans-

former is used. (4) The values are given in many
recent issues.
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"F.W." (Oxford).—We suggest you do not
construct tlie set referred to. For short wave
work your coils are far too large, and the resistance
capacity method of H.F. amplification is not suitable.

The aerial coil may consist of a winding of No. 22
D.C.C. on a former 4" diameter and 6" long, and
the secondary, a winding of No. 20 D.C.C. on a for-

mer 3" diameter and 7" long. We suggest you
employ one of the many simple circuits which
have been given in replies to other correspondents
recently ; for example. Fig. 4, page 288, November
25th issue ; Fig. 3, page 251, November 18th issue ;

Fig. 7, page 217, November 11th issue.

" J.E.M." (Kent) asks (1) For a diagram of the

Armstrong super heterodyne circuit. (2) For suitable

valves. (3) Whether this is a good circuit for long
distance reception.

(1) and (2) The diagram submitted is correct
and is reproduced in Fig. 8. The tuner is of the
normal tj'pe with the addition of a small coupling
coil A, which could consist of 15 turns of No. 2

D.C.C. wound on a former 3" diameter. A hetero-
dyne wavemetre may be coupled to this coil by
including in the wavemetre anode circuit a sfnall

coO (B.) Probably 10 turns of No. 26 D.C.C.
wound on a former 2" in diameter would be suitable.

Wavemeter construction has been dealt with in

recent issues, it being understood that a wavemeter
is referred to here as a suitable oscillator. The
addition of coil B will slightly change the
calibration of the wavemeter. (3) This circuit is

quite a good one, and good results are possible,

especially when receiving tlio longer wave signals.

WTien receiving the shorter wavelengths, difficulty

is sometimes experienced due to slight wavelength
changes, when the signals vary greatly in strength.

"DON BEER" (Southall).—The construc-
tion of dead-end switches has not been dealt with
recently. A good form is indicated in Fig. 9.

n^nj^

Fig. 8.

Fig. 9.

The rotor is of ebonite upon which a number of

brass segments are fastened. The stator consists

of a number of smaller segments properly spaced,

and the rotor is mounted so that successive segments
are bridged as more inductance is required.

"H.W.F." (Bristol) has a tra>isforrner which,

after fifteen mintites of load, is so hot that it cannot
be handled.

The only cure is to rewind the transformer,
and we suggest you rewind the primary winding
with 1,000 turns of No. 32 D.S.C. wire, and the
secondary with 100 turns of No. 16 D.C.C. The
core should be built up to a diameter of 1|". An
alternative arrangement would be to connect a
choke consisting of 1,000 turns of No. 36 D.C.C.
wire on a former 4" long and f" in diameter, but
in this case the secondary voltage would be con.
siderably reduced. The whole trouble is due to

lack of sufficient primary turns, or alternatively,

too small a cross section of iron core.

SHARE MARKET REPORT

"D.S.K.R." (Glam.).—We tlunk the trouble
is due to a high resistance disconnection in the
telephone circuit. You should test for this. If

you join another pair of telephones in parallel you
will be able to tell immediately which pair is faulty,

or you could try short-circuiting each ear-piece

separately while listening to signals with the other.

Prices as we go to press on January 5th, are !
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Valve Current from A.C. Mains
NOTES ON THE DERIVATION OF CURRENT FOR PLATE AND FILAMENT

IN RECEIVING CIRCUITS.

By L. F. FOGARTY, A.M.I.E.E.

GREAT increase in the number of

receinng stations, and the advantage

which would result from the sup-

pression of accumulator batteries has directed

the attention of many experimenters to en-

deavour to utilise the current from the public

main, both for filament and plate circuits of

receiving apparatus.

Early in 1919, M. Vallette, of Messrs.

Ducretet, had developed and had in regular

use an arrangement which furnished direct

current to the plate circuit, operating from the

mains at 100 volts alternating, and several

three-valve H.F. amplifiers were constructed

on this system.

This combination consisted of a small

transformer T (Fig. i), and one valve A.

The transformer was equipped with two

secondaries, Sj and S^, the first, S,, furnishing

a high voltage alternating current of which

one phase was rectified by an ordinary three

-

electrode valve connected in the customary

manner, and whose filament was -supplied

by energy taken from the additional low

voltage secondary S,. The choking coils

L and the condensers C, when suitably

chosen, form an energy storage system which

ensures that the voltage available at the

points M and N was continuous despite its

pulsating nature at the points M^Nj. This

was the first satisfactory attempt to use

alternating current for this purpose within

the knowledge of the writer.

The same year Mr. Barthelemy took out
a patent on behalf of the Societe Independante
de T.S.F. for an arrangement using alternating

currents for filament heating, and having the

object of overcoming the humming noises

usually associated with any attempt to utilise

this current in wireless work.

To reduce to a minimum the noises pro-

duced by the nature of the supply, it was pro-
posed to bring what is usually known as the

common or neutral point to a position elec-

trically equidistant between the ends of the

filament, as for example in the diagram Fig. 2,

illustrating the so-called potentiometer method

.

Flfl. 1. Trnn-!/or»f-r irith two secondaries, one of

irhich
,
siipplieii (dternntimj current nuitable for the

filament /leating of a rectifier valve, whihl the other

provides current at a voltage, which after rectification

provide-iH.T. for use irilh a simple receiver.
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Immediately following this, M. Moye dis-

closed his ingenious solution of the problem
which comprised a high frequency amplifier

supplied entirely from alternating current

(plate circuit supplied with H.T. rectified

A.C. analogous to M. Vallette's method), and
in which a galena crystal rectified the high

frequency amplified currents.

The foregoing methods have been fully

described by Dr. P. Corret in the course of
a highly interesting article appearing in No. 15

of T.S.F. Modemc, and many French amateur
experimenters using the information there

made known have succeeded in producing

very convenient and moderately efficient three

to five stage amplifiers. It was found that

in general these were more noisy than those

whose energy was drawn from accumulators

and dry cells.

The difficulties encountered in using ampli-

fiers supplied from A.C. arise mainly from the

fact that any attempt to make even moderate
use ofreaction for amplification will immediately

set up self oscillations, and in addition the

following inconveniences were experienced :

—

1

.

A slow waxing and waning of strength

in the received signals.

2. A humming sound at the supply

frequency, which increases rapidly as the

reaction is brought into use, and which
becomes gravely inconvenient before the

coupling of the reaction coil has become
sufficiendy close to give maximum amplifica-

tion. It was therefore necessary to work
far from the point of maximum amplifica-

tion to obtain freedom from distortion and
parasitic noises.

Experts were convinced that a more perfect

solution of the problem could be found,

and in fact the Societe Ducretet, after a long

period of study and experiment on a single

valve receiver, was able to elucidate several

obscure matters and published several alterna-

tive diagrams of suitable circuits. It appears

that the central feature for success is the use

of a valve having special patented charac-

teristics.

They set up a single valve receiver in ac-

cordance with Fig. 3, comprising a tuned

grid circuit, with a reaction coil B, a telephone

in the plate circuit, and further arranged for

the plate to be supplied from a true source

of direct current such as dry cells, and the

filament with alternating current by means
of a transformer shunted by a resistance

enabling access to be gained to the middle
point of the filament potential.

Having set up and put into operation this

arrangement a periodic humming noise of

NEUTRAL

X
Fiij. 2. Method of providing a neutral point by

means of a potentiometer.

A.C. even with very loose coupling of the

reaction circuit was still experienced, but on the

other hand, and using the circuit shown, it is

easy to see that this noise cannot be due to

any L.F. inductive effects, and the conclusion

therefore is that the noises heard in the tele-

phone are due to harmonic variation in the

temperature o] the filament during a complete

A.C. cycle.

If we now slowly bring into use the reactance

coil B, we shall cause a roaring noise to be
heard in the telephones, which will increase

rapidly with the degree of coupUng. This
noise has its origin in the aforesaid temperature

variation of the valve filament, as the varying

plate current due to this cause is being amplified

in the usual manner.

Fig. :j. A test circuit which demonstrates that the

humming heard ivhen heating a valve filament from
an A.C. iource, is due to variation in the temperature

of the filament during the A.C. cycle.

It is well known that the temperature of the
filament controls to a considerable extent the

conditions under which a valve will oscillate,

and it is easy to imagine circumstances such
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that the valve only oscillates when the filament

of the valve is at its maximum temperature,

i.e., when the voltage of the transformer T
(Fig. 3) is at peak value, and equally that the

valve stops oscillating when the filament

temperature falls. Under the foregoing cir-

cumstances there will be produced in the

circuits " chopped " trains of continuous

waves of group frequenq,-, not necessarily

equal to that of the main alternating current

supply to the filament.

The foregoing explains the distortion and
variation in strength of signals received on
these sets. For the degree of amplification

obtained with a reaction coil varies very

rapidly when nearing the point of oscillation,

the temperature of the filament being constant

;

but if this latter varies and is sometimes high

Ultimately the firm of Ducretet adopted a

method which, whilst not necessarily the most
perfect, was certainly the most practical,

and took the form of a valve with a heavy
filament of considerable heat storage capacity,

and requiring 3 amperes at 2 volts. Such a

filament is of great strength and durability as

compared with the standard t\-pe, and a valve

as described was covered by a French pro-

visional patent No. 162570.

One of these special valves incorporated into

the circuit shown in Fig. 3 resulted in an
almost perfect avoidance of noise, for although

a ver>' slight humming persists it is negligible

as compared w-ith other noises, such as jamming,
heterodyning, etc., and serves to show that

variation of filament temperature still exists,

but highly diminished in magnitude, for broad-

' 11^^^^.

\

L i

.p|l

2 Iicct:it;iny -^ii/jparulu-y making u-tc of uiltiniiliiiy c«
transformer is in the centre, whilst on the right is an

enough to oscillate, and at others too low,

there wiU be set up periodic variation in the

value of the amplified current produced of a

frequency akin to that of the associated A.C.
supply. This tends to explain the partial

failure of M. Moye's ingenious method of

rectifying the plate circuit current by a galena

crystal.

The cause of the noise having been thus

determined, it was easy to suggest various

possible solutions, and trials were made with
valves fined with several filaments, each simul-

taneously heated by alternating currents differ-

ing in phase, special attention being given

to a valve with two filaments supplied from
two phase A.C. and another having a single

filament heated with high frequency' currents.

rrent Jur Ii^iUinij the ealt'e fiUunent. The step-down
electrolytic rectifier arranged for supplying the H.T.

cast concert music can be excellently received,

pure in tone, and with reaction amplification

close to the point of oscillation.

Where alternating current is available, the

shght increase in energy consumption from

3 to 6 watts is of no importance as will readily

be seen, for the current in the one case is taken

from accumulators, and in the other from a

public supply main.

Energy from the main will cost from 4d.

to 6d. per 1,000 ampere hours, while from
accumulators of the portable type the same
energy would cost at least as many shillings.

Therefore in addition to cheaper running

costs we are enabled to dispense with the

troublesome accumulator battery, and the
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bother of conveying same to the charging

station at regular intervals.

From the experiments outlined above,

experience has been gained and incorporated

into a set shown in diagram Fig. 4. This
receiver is entirely supplied with alternating

Fiy. 4. Simple receiving circuit-, deriviinj H.T. mid
L.T.from an alternating source.

making the grid G, positive, simultaneously

makes grid G., negative. From this it follows

that there will be an increase in the plate

current of V,, and a diminution of plate

current in V^.

Now, if we pass these two plate currents

into the two primaries P.^ and P.; of the trans-

former To, in such a way that the resultant

oscillation transfered to secondary S, is the

sum of the two oscillations, i.e., that the flux

produced by each D.C. plate current is in

opposition, and that the two secondaries are

alike, we can readily see that any disturbance

of an alternating nature will produce equal

and opposite effects, and the resultant flux

will be zero. Therefore there will be no
parasitic currents in the secondary S^ but

only those oscillations which it is desired

to amplify.

The secondary Sj may be connected to a

further stage comprising a duplication of the

above, but in such case the combined effect

of the four valves would be equal to three

only connected in the usual manner, and
which is ordinarily considered as about the

current, but is arranged so that the usual high

tension battery and accumulators may be

substituted if and when desired.

The transformer was fitted into a separate

box, and wound to provide 100 v. rectified

continuous current to the plate, and 2 volts

to the filament circuit of the valve. The
main feature of the transformer box is the

two minute sealed electrolytic cells, for recti-

fying the plate circuit supply.

Experience over some weeks has shown that

the small rectifier cells have proved satisfactory

in normal work, and in addition the cells

are easily made, and can be replaced in a few

seconds.

A considerable niunber of receivers of this

kind are in use in France, and the Eiffel Tower
telephony transmissions are regularly received

even in the southern confines of that country.

Additional to the foregoing, it may be of

interest to indicate an example of a two-valve

ampUfier operating on alternating current.

Suppose for example it is desired to amplify

signals received on the crystal detector D, on

Fig. 5. We can utilise for the first stage two
valves V] and V.,, having equal characteristics,

and a transformer Tj, with two secondaries

Si and So coimected to the grids Gj and G2,

in such a way that an oscillation in Vj whilst

V

Fig. 5. Crystal and tiro magnifying valves

employing A.C. for filament heating.

limiting number of stages for low frequency

amplification.

These notes have been prepared front a

considerable series of experiments, on the lines

indicated by many writers in the French
technical press, and are contributed in the hope
of stimulating keen amateurs in this country

to continue these, as good and efficient re-

ceiving apparatus operated direct from the

public supply will represent a considerable

advance in the practical application of radio

science.
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The Erection of 5WS—The Radio Society's
Special Station at Wandsworth.

By E. CouRSEY, B.Sc.

The aerial attached to the chimney stack at the

Wandb'Horth Oeneratinrj Station. Part of the

earthiny synteni ig attrichcd to the iron framc-

irork' se^n on the tcft.

AS all readers of this journal are

probably aware, the Transatlantic

Radio Tests took place during

the last month of 1922. In 1921 tests

of the same nature were made from
America, when signals were received by
several amateurs on this side of the

water, but this time tests were conducted
in both directions. It could, of course,

hardly be expected that the amateur
stations complying with the ordinary Post

Office regulations would be able to reach

through to America from Great Britain,

but for the period of the tests, viz.,

December 22nd to 31st, several special

licenses were issued permitting the

holders to use increased power, and to

erect larger aerials. Amongst those so

favoured was the Radio Society of Great

Britain, which was represented by a

specially appointed sub-committee, in-

cluding Messrs. G. G. Blake, P. R.

Coursey, N. Hamilton, N. Lee and C. F.

Phillips, and these members were later

joined by Mr. M. Child. Having no club

rooms or regular transmitting station of any
kind the first matter to be considered was a

suitable location for the special station to which
the call letters 5 WS were to be assigned.

Several proposals were tentatively examined,

but all proved impracticable, until Mr. Blake

approached the Engineer of the Generating

Station at Richmond, with a view to the

possible use of a site at their station. Some
such situation was desirable, since the provision

of a suitable power supply was essential.

\X'hile the Richmond engineers were themselves

unable to help, they suggested that application

should be made to the Counrv of London

Electric Supply Company. Mr. Bacon, the

Chief Engineer, was therefore approached,

and proved very sympathetic. Through his

kindness the matter was put before the

directors of the company and their consent to

the use of a site quickly obtained. Permission

was given for the use of a chimney stack of

their Wandsworth Generating Station, to

support the aerial. Mr. Bacon was also good
enough to put the Committee in touch with

the Metropolitan Water Board, who own
property adjoining the generating station, a

very conveniently situated small brick building

belonging to the Board being discovered
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empty near the foot of the chimney. This
building had been disused for some time, and
ahhough somewhat small, proved very suitable

for the purpose of a transmitting station.

The Metropohtan Water Board readily allowed

its use by the Radio Society for the purpose

of housing the apparatus, and as it was situated

but a few yards from the base of the chimney
stack of the generating station, and separated

from it only by a narrow lane known as the

Causeway, the erection of an almost vertical

aerial was comparatively easy.

The next step was to obtain transmitting

apparatus, and this might have proved a serious

stumbling-block but for the generosity of

manufacturers in lending parts. As the power
licensed to American amateurs does not exceed

I kilowatt, and as the special station put up
in America during the tests in December, 1921,

to send signals to Mr. Godley, used approxi-

mately this amount of power, it was desired

to install an equipment of about the same
output. To deal with this amount of energy

large transmitting valves were necessary, and
the M.O. Valve Company, Hammersmith,
kindly consented to loan to the Society two
T4. A power valves and two U2 rectifying

valves, the presence of an A.C. supply rendering

the use of rectifying valves preferable to the

installation of a special H.T. D.C. generator.

Although as mentioned above, an A.C.

supply of 220 volts, 50 cycles, was available

from the generating station, the task of

securing step-up transformers suitable for

this supply did not prove easy, and a solution

was eventually found in the use of a motor-

driven generator delivering current at 350
cycles to two separate step-up transformers so

that double-wave rectification could be em-
ployed. The step-up transformers for this

frequency were each of i\ kilowatt output and
were loaned by Messrs. R. M. Radio, Ltd.

This firm also lent a 350 cycle rotary converter

suitable for feeding the transformers. This

machine, while primarily designed for a D.C.
supply at 100 volts, was not directly suitable

for use on the supply available and was there-

fore fitted with a pulley in lieu of the customary

rotary spark (the machine being one of a type

normally used for ships' spark radio installa-

tions) and was belt-driven from an induction

motor run off the 50 cycle A.C. supply. This

latter machine, together with its starter,

switches and fuses for the circuit associated

with it, was loaned by the DubiUer Condenser

Company, Ltd.

Various inductances for use in the aerial and
other circuits associated with the transmitting

apparatus were loaned by the Radio Com-
munication Company, Ltd., Leslie McMichael,

Ltd., and Dubilier Condenser Company, Ltd.

This last firm also supplied a number of con-

densers for use with the rectifying valves for

smoothing out the rectified currents for the

grid circuits of the oscillator valves and for

the oscillation and aerial circuits, several of

these being specially made up for the

purpose.

Low tension supply for lighting the valve

filaments was obtained partly from special

transformers loaned by Mr. L. F. Fogarty, of

the Zenith Manufacturing Company, Ltd.,

Willesden (who also supplied four adjustable

filament resistances for the valves), and partly

from an i8-volt accumulator battery, loaned

by Messrs. Leslie McMichael, Ltd. Grid

leak resistances of assorted values suitable for

use with the oscillating valves were loaned by

Messrs. Gambrell Brothers, Ltd. and by the

Zenith Manufacturing Company, Ltd. Wire
for the aerial was supplied by Leslie McMichael,
Ltd., and the transmitting key and receiving

set by Mr. M. Child.

Apart from the fitting of the pulley block

at the top of the chimney stack and the fitting

of a suitable halyard thereto, which was

carried out by Messrs. Beaumont and Son, a

firm of steeplejacks, the labour entailed in the

erection of the station was entirely voluntary.

The aerial was a six-wire cage, having an

overall length, including the lead-in wires, of

approximately 160 feet. It was constructed

by Messrs. Child, Manning and Hathaway,
members of the Radio Society of Great

Britain, E. Pickering, assistant to Mr. G. G.
Blake, E. Trehearne, lent from the staff of

the Dubilier Condenser Co., a rigger from the

staff of Messrs. Burndept, Ltd., and a repre-

sentative from Leslie McMichael, Ltd., who
shared the labour on different days. The
weather was fine during the erection of the

aerial, but later turned very wet and stormy,

and grave fears were entertained that the

shrinkage of the ropes supporting the aerial

might cause a catastrophe. Fortune favoured

5 WS, however, and even the terrific winds

which blew from time to time during the tests

left the aerial unharmed.
The apparatus was collected in the research

laboratories of the Dubilier Condenser Co.,

Hammersmith, and on Saturday, December
i6th, only five -days before the tests were to
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begin, the assembling of the various parts

was commenced. This part of the work was

carried out by Messrs. Blake, Coursey and

Treheame during Saturday, Sunday and

Monday, during which tirne a rough wooden
framework was made to support the valves,

filament resistances and transformers, with a

switch controlling the latter. Difficulties in

the insulation from earth of the filament

circuits of the rectifying valves necessitated

the temporary use of an accumulator battery

supported on a wooden framework separated

from the floor by four stoneware pots. After

these arrangements had been made considerable

time was devoted to adjusting the constants of

the circuits so as to obtain as large an oscillatory

current as possible at a wavelength approxi-

mating to 200 metres in a dummy aerial circuit,

having a resistance of 5 to 6 ohms.
The apparatus was transported to the Wands-

worth station by means of a motor van lent

by Dubilier Condenser Co. on the afternoon

of Tuesday, December 19th, and the evening

was spent there by Messrs. Blake, Child,

Coursey and Treheame in getting the motors

running, and so on. Late that night (or early

next morning) the aerial circuit was joined

up and some current obtained in that circuit.

The current was not very large, but it was
left to a subsequent time to increase it by
readjustment of the various parts, the workers

by this time feeling that they deserved a rest

for what remained of the night.

No work was done at the station on Wed-
nesday, December 20th, as there was a meeting
of the Radio Societ}', but as the first trans-

missions were to take place at 2.45-3 ^-^i- on
Friday morning, the 22nd, it was essential that

all final arrangements should be made on
Thursday evening. Accordingly the same
four enthusiasts, together with Major Hamilton,
assembled once more at Wandsworth on
Thursday and after much persuasion the aerial

current was increased to 3 amperes, which
was thought sufficiently satisfactory for a

start. During the period of the tests, however,

various m.odifications and improvements were
made from time to time with the result that

the maximum current obtained was 4.3

amperes, representing nearly three-quarters

of a kilowatt of high frequency energy in the

aerial.

The British transmissions were arranged to

take place between midnight and 3 a.m., and

3 a.m. and 6 a m., on alternate nights. Owing
to the extreme lateness of the times, it was, of

course, necessary for the operators to be taken

to the station by car, and Messrs. Klein,

McMichael and Woodhams very kindly lent

cars on different nights for this purpose. As
the apparatus was put together rather roughly,

owing to the shortage of time, it was necessary

for one of the four who had been responsible

for its arrangement to be present each night,

in order to see that all was in order. They
therefore took it in turns to attend, and on
some nights were accompanied by Messrs.

Maidand and White, members of the Radio
Society, who were anxious to have a share

in trying to " raise " America. On one
or two occasions the key of the hut was
not forthcoming at the proper moment, but

fortunately such a trivial matter was not
allowed to stand in the way of progress, as

the intrepid scientists gained an entrance

through a ver^' small window. This minor
discomfort, however, was eliminated on Christ-

mas night. Through the kindness of the

caretaker of the premises, a fire was laid each

day in the cabin, so that those in charge each

night were able to keep themselves warm.
The weather throughout the tests was very

rough and wet, and fears were entertained for

the safet}' of the aerial. Fortunately, however,

no accidents occurred, and all the scheduled

transmissions were duly accompUshed. On
the nights before and including Christmas,

additional transmissions were made from
5 VVS during the times allocated to 2 ON,
which station was not used on those nights,

owing to the absence of Major Parker. The
Marconigram from Mr. Schnell the Traffic

Manager of the American Radio Relay League,

was anxiously awaited each day by the Com-
mittee, but sad to relate, the first two or three

reports were most discouraging. However,
the signals from 5 WS were reported as

received on the other side of the Atlantic on
the mornings of the 24th, 25th and 26th.

As a matter of interest, it may be stated that

the aerial energy from 5 WS was greater than

that put out by 1 BCG, the special station

erected in America, during the 192 1 tests,

which was received by so many listeners over

here. Although, on the whole, the results of

reception on the American side are rather

disappointing, yet it is gratifying to know that

the station was received. A more detailed

account of the number of Americans who
heard 5 V^'S, with a description of the appara-

tus, etc., used, will be given when it has been

received from America.
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Electrons, Electric Waves and Wireless
Telephony—XVI.
By Dr. J. A. FLEMING, F.R.S.
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VII.—THE PRINCIPLES OF WIRELESS TELEPHONY.

I.

—

Production of Continuous Electric
Waves.

IT
is now possible to gather up the threads

of all previous explanations and utilise

them is making an exposition of the prin-
ciples and mode of operation of the wireless

telephone, which is certainly one of the most
wonderful of all the achievements of technical

science.

To conduct wireless telephony as contrasted

with telephony with line wires, we have to

replace the line wire by some agency which
will enable us to transmit energy and yet

permit us to employ the usual type of micro-
phone transmitter and magneto-receiver used
in ordinary telephony with wires at the sending
and receiving stations. It has been found that

we can do this by substituting for the con-
necting wire a stream of undamped or con-
tinuous high frequency electro magnetic waves.
We must, then, first explain how these waves
are created.

There is only one method practically

employed at present in small plants, or those

of moderate size, and that is by means of the

thermionic valve. We have already explained

that an incandescent tungsten filament in vacuo
emits a torrent of electrons, and that these in

the three-electrode valve make their way
through the apertures of the surrounding grid

and fall upon an anode or collecting plate.

To make them do this the anode must be kept

at a high positive potential so as to attract to it

the negative electrons. This is done by means
of a battery, dynamo, or other source of direct

electromotive force. The anode must be
connected to the filament by an external

circuit which includes the above-mentioned
source of electromotive force, but also a coil

of wire called the plate circuit coil. This plate

circuit coil has also its terminals connected to

a condenser of a certain capacity, so that the

coil and condenser, taken together, provide a

circuit in which electric oscillations can take

place with a certain natural frequency deter-

mined by the capacity of the condenser and
the inductance of the coil in accordance with
rules already given.

If, then, the grid is connected to the filament

through another circuit which also includes a

coil of wire, and if this last coil, called the grid

circuit coil, is placed near to the plate circuit

coil and in a certain position, any change in the

current in the plate circuit coil will create an
induced electromotive force in the grid circuit

coil, and this in turn will alter the grid potential

and charge the grid either negatively, that is

put more electrons into it, or positively, that is

take free electrons from it. When the grid is

made negative it" will reduce the electron

stream flowing from the filament to the plate,

and reduce the current in the external plate

circuit or coil. By a proper mode of connec-
tion it is possible to make the changes of grid

electrification of such sign and nature as to

sustain the fluctuations of the plate current,

which, in turn, by the mutual inductive action

of the plate and grid coils, create the appro-
priate variations of grid potential.

The grid and plate coils are then said to be
coupled for production of oscillations. The
plate current then consists of a steady direct

current, on which is superimposed an alter-

nating current, or the plate current fluctuates

in strength. The power required to produce
these oscillations comes from the battery in the

plate circuit, but the power is transformed

from direct current (D.C.) power to alternating

current (A.C.) power.
The action of the thermionic valve in this

respect has been compared with a steam
engine. The steady pressure of the steam is
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applied to push forward the piston, but to make
the piston oscillate or move backwards and
forwards alternately, the steam must be

admitted to the cylinder by means of the slide

valve, first on one side of the piston and then

on the other. To make the engine self-acting

we have to connect the slide valve by some
mechanism with the piston so that motions of

the piston move the slide valve in the proper

manner to maintain the oscillations of the

piston. The steam may be compared with

the electrons emitted by the filament ; the grid

is analogous to the slide valve, and the external

plate current to the motions of the piston.

The above analogy- is, however, very

imperfect, and a much better one is as follows :

If we connect together in series a Bell magneto
telephone, a carbon granule microphone trans-

mitter, and a couple of cells of a battery, a

current will flow through the carbon and
through the coils of the telephone. If we hold

the diaphragms of the transmitter and receiver

near together the receiver will emit a shrill

musical note, and continue to emit it as long

as the tw'o instruments are close together.

The reason is as follows. Small noises in

the room set the diaphragm of the transmitter

in \ibration. This causes compression of the

carbon granules, and in turn varies the current,

and this makes the receiver emit a sound.

This sound actuates the transmitter, and this

again reacts on the receiver. Hence con-

tinuous sound waves are emitted by the system,

and the pow'er to produce them is drawn from
the battery.

Just as this coupled receiver and transmitter

generate low frequency oscillations of electric

current in their circuit, so the coupled ther-

mionic valve circuits react on each other and
create high or low frequency electric oscilla-

tions in the plate circuit according to the

capacity and inductance in the circuit. To
radiate electromagnetic waves we have to

utilise these oscillations to produce similar

oscillations in an aerial wire, or radiative circuit.

The simplest method, then, of producing

undamped or continuous waves (C.W.) by a

thermionic valve is by an arrangement as

follows :

—

Let V (see Fig. 86) be the valve of which P
is the plate or anode cylinder, G the grid, and
F the filament. Let fi, be the battery which
provides current for incandescing the filament,

and r the regulating resistance. Let the grid

be connected with the filament through a coil

of wire /,,, called the grid coil, and let the

plate P be connected with the filament through
another coil L, and a key A' and high voltage

battery B.. giving a voltage of 200 to 400 volts or

more. The negative terminal of B., must be
in connection with the filament. This battery

B., must be shunted by a condenser Co. The
coil Z-i is also shunted by a condenser C, . If

the degree of coupling or closeness of the

coils L,, L.2 is adjusted, and the direction of
their mutual inductance correct, then, as already

explained, continuous oscillations will be set

up in the circuit of L, which are superimposed
upon the steady or direct current produced by
the battery B.,. The frequency («) of these

oscillations will be determined by the capacity

of the condenser C, and the inductance of the

coil L^ in such fashion that

—

5033

C,L,

The capacity C, must be measured in micro-

farads or fractions of a microfarad, and Lj
must be measured in millihenrys, or fractions

of a millihenry, and the square root of the

numerical product of Cj and L, divided into

the number 5033.

i
1f-T^«l' "BV-|'le-Tli|'lt^

Fig. 8ti. Arrdiigemeiit of Circuits for producing
continuous electric irnves {C.W.) by a thermionic

rafrc.

The condenser C, is connected to the coil /.j

by sliding contacts b„ b-^ so that the inductance

L, can be varied. Also the condenser C, is an

adjustable capacity indicated symbolically by

the arrow crossing two parallel black lines.

In actual practice the coil L^ is made by
winding enamelled copper wire in close turns

on an ebonite or fibre tube about 4 or 6 ins. in

diameter. The enamel is then scraped or

rubbed off a narrow strip parallel to the length

of the cylinder, and enables rubbing contacts

of brass to be slid along a bar and so make
contacts at places 6,, b.;,, fcj, ^4, as desired with

the copper wire. The condenser C, is made of

a number of semi-circular plates of alimiinium
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spaced a little way apart, which are attached to

an axis. These plates are so fixed thai they

can be turned to sandwich in, more or less,

between a number of fixed semi-circular plates

.

The fixed and movable plates are the two
plates of the condenser, and by rotating the

movable plates so as to bring them more or less

in between the fixed plates, the capacity of the

condenser is varied (see Fig. 87).

By Courtesy ul Marcon.'s Wireless Telegraph Co., Ltd

Fig. 87. An air condenser of variable capacity

formed with a set of fixed semi-circular tnetal plates

and similar movable philes, which lattercan be brought

more or less into proximity to the former by rotating

the ebonite head, of the axis carrying the movable plates.

N.B.—Part of the conden.ier in this illustration is

shoivn cut away so as to enable the structure to be

seen and understood.

2. Radiation of Continuous Waves.

We have next to make provision for using

these oscillations to create continuous electric

waves. We have seen that when high fre-

quency oscillations are set up in a straight rod

or wire with metal plates at the end, called a

Hertzian oscillator, the result is to radiate

electromagnetic waves which we have explained

to be vibrations propagated along the electro-

lines proceeding from the free electrons in the

wire, the rapid to and fro movements of which
are the electric oscillations in that wire.

This radiation is effected by connecting to

the contact b^ an aerial wire A, which consists

of two or more copper wires which rise vertically

into the air a certain height, and then run
horizontally a certain distance, and are insulated

at the far or free end (see Fig. 86). At the

same time we connect another point b^ on the

inductance coil L, through a current-reading

instrument A, called a hot wire ammeter, to a

plate E sunk in the earth, or it may be the

water-pipes of a building.

The aerial A has a certain electrical capacity

with respect to the earth, and may be regarded,

therefore, as another condenser joined across

a section of the coil L, between the points fc,

and ^4, By suitably choosing the points of

contact b-^ and b^, we can tune together the

oscillatory circuits composed respectively of

the condenser of capacity Cj and the section L,

of the inductance coil, and also the capacity C3
of the aerial and the section Z,, + L^ of the

inductance coil by making the adjustments so

that the product QLj is equal to the product

C, (L, + L,).

If, then, we close the key K, the battery B.
will send a stream of electrons from the

filament of the valve to the plate, and they will

find their way back through the coil L^. If the

grid then becomes slightly negative the electron

stream from the battery will be reduced, and
by the inductive action of the coils Lj and Z-j

this reduction of plate current can be made to

give the grid a slight positive charge, and this

then increases the electron stream. Accord-
ingly fluctuations are set up in the plate

current. The object of the condenser Q
shunted across the high voltage battery is to

provide a path for the high frequency oscilla-

tions thus created in the plate circuit. The
varying potential of the terminals of the

condenser Cj then sets up sympathetic oscilla-

tions in the aerial wire, and this results in

electromagnetic waves being radiated from it

in an uninterrupted stream. The ammeter A
placed just above the earth plate E then

indicates a steady high frequency ctirrent,

which is called the aerial current.

In the actual apparatus the two coils Z-, and
L^ are wound on ebonite tubes or in flat spirals,

and so arranged that they can be brought near

to or separated from each other to vary the

mutual inductance. This coupling must ex-

ceed a certain value if the oscillations are to

be created by the thermionic valve and electric

waves radiated from the aerial. We can deter-

mine the frequency of the oscillations when
we know the wavelength required or used from
the simple relation

—

frequency y wavelength = velocity ofwave

.

The velocity of electromagnetic waves tirough

air is nearly 300,000 kilometres per second.

Hence, to produce a wave of 300 metres wave-
length requires oscillations at the rate of one

million per second in -the aerial. The standard

wavelengths for amateur wireless telephony and
for " broadcasting " lie between 350 and 425
metres. Hence a 400 metres wave requires
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750jCXX) oscillations per second in the aerial.

Let us then suppose that we have set up
at some place, an aerial and continuous wave
(C.W.) generating valve plant, as above

described. We can suppose it set in operation

and to radiate continuous waves say of 400
metres wavelength. These waves are called

the carrier wares.

Next, suppose we have at some other place

a receiving station at which there is an aerial

properly tuned to the wavelength of the wave
sent out by the generating station, and that

this receiving aerial is coupled to another closed

oscillatory circuit comprising an inductance

coil and a condenser with the capacit}- adjusted

to tune it to the aerial circuit (see Fig. 88).

The waves from the transmitting station

would strike the aerial of the receiving station

and would set up in it feeble electric oscilla-

tions of the same frequency,'. These would
generate other similar oscillations in the as-

sociated closed condenser circuit. The
terminals of this last condenser would then

alternate in potential alternately being positive

and negative

Suppose, next, that we connect to these

condenser terminals to the plate of a two-

electrode rectif>-ing valve in series with a

telephone, as in Fig. 88.

w \|/*

Fig. S8. SimpleJorm of receiving circuit for Wireless

Telephony. A is the aerial, P the aerial tuning
foil, C is the tuning condenser and V a Fleming
rectifying valve, T is the telephone. W represents the

arriving carrier waves.

The valve when its filament is incandescent

would permit negative electricity or electrons

to pass from the filament to the plate inside

the bulb, but not in the opposite direction.

Hence, the telephone coils would be traversed

by a steady imidirectional or direa current.

This kind of current produces no effect on
the telephone except to create a slight " tick

"

or soimd at the moment the steady current

begins or ends. Suppose then that we insert

in the external grid circuit of the valve in the

transmitting apparatus the secondary circuit

of a small telephone induction coil / (see Fig.

89), and in the primary circuit of the coil a

carbon microphone M and battery fij. If

we speak to this microphone mouthpiece the

result will be to create in the grid circuit a

fluctuating electromotive force, which will

have the wave form of the speech sound, and
will have a low frequency' or audio-frequency

as it is called, because it falls within the hmits

of the frequencies used in audible speech.

Fiy. 80. Circuitf of a simple form of wireless tele-

phone transmitter showing the speaking microphoneM
coupled inductively through an induction coil I to the

grid circuit L^ of the thermionic valve.

The effect of this will be to increase or

diminish the amplitude of the carrier waves
radiated. In other words, the speech made to

the carbon microphone M will modulate the

amplitude or height of the carrier waves exactly

in accordance with the frequency and wave
form of the aerial vibrations made by the voice

of the speaker.

Let us then consider what the effect of

this will be on the receiving apparatus just

described. Any increase or decrease in the

amplitude of the carrier waves will increase or

decrease in the same proportion the direct

or rectified current which flows through the

magneto telephone in series with the rectifying

valve. Hence, if speech is made to the

microphone transmitter inserted in the grid

circuit of the transmitting valve, the current

in the sending aerial, and the amplitude of the

carrier waves and therefore the current through

the Bell telephone in the receiving current, will

var\' or change in nearly the same manner as

the changes of air pressure made by the voice

of the speaker near the microphone.

(To be continued)
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Note on Electro-Magnetic Screening.
By R. a. VCatson Watt, B.Sc, F.Inst.P. and J. F. Herd, Member I.R.E.

Published by permission of the Radio Research Board.

IT
is widely recognised, in a general way,

that some part of the energy picked up
by a radiotelegraphic receiver may enter

the system otherwise than by the antenna,

and that, notably in a receiver consisting of a

frame antenna and a multistage amplifier,

the amount of energy picked up by the ampli-

fier and its accessories may be far from neg-
ligible. There does not however appear to

be much published data from which the

magnitude of such effects may be inferred.

The results of some experiments, incidental

to other work, may accordingly be of interest.

The Radio Research Board's Station at

Aldershot, which is concerned with the inves-

tigation of atmospherics, is situated within a

wavelength of another station handling high
speed C.W. traffic on a power which, at the

time of the experiments, was about i\ kW.
This station provided an admirable test for

interference prevention. The general nature

of the phenomenon in question was well

shown by the following experiment, doubtless

frequently carried out elsewhere.

The signals from the adjacent transmitting

station were found to be nearly as strong on
the amplifier system disconnected and with

its input terminals short-circuited as on the

normal arrangement, slightly detuned from
the 1,650-metre wave, and with a " rejector

"

circuit in the grid lead. The frame was
therefore detuned completely and the tests

continued with the first grid terminal short-

circuited to its filament terminal. The signals

were still audible with the last two stages

(L.F.) of amplification alone operative in the

disconnected amplifier.

The amplifier, still short-circuited, was
now placed, with its batteries, in a sheet-iron

case at ground level. Signals were now
inaudible so long as the telephone headgear

was at the level of the amplifier, but the

raising of the operator's head, with headgear

in position, half a metre above the amplifier

served to bring up readable signals. (It

should be noted that throughout all the work
to be described there was no heterodyne or

autodyne oscillator, the signals in question

being keying impulses and generator noise

treated as " spark.") Signal strength in-

creased rapidly as the observer raised his head
still further, and very loud signals resulted

from the observer standing on a stool, so that

the telephones were some 2.2 metres above
ground. A still further increase of signal

strength was obtained if the observer stretched

out his arms crosswise.

It appeared therefore, that a very important

supply of energy was reaching the input

end of the amplifier by stray capacities or

other means from the " capacity aerial

"

formed bv the output apparatus.

SHAFT HOLtm

Fig. 1. Tlie .Screening Chamber.

It was accordingly decided to screen the

whole of the apparatus, with the exception of

the frame aerial, and to provide for carrying

the screening to the extreme of practicability.

The form of screening chamber adopted is

shown in Fig. i, and consists of a shell of

sheet iron 0.063 cms. thick, with all joints

between sheets turned outwards and auto-

genously welded by the oxy-acetylene process.

The only breaks in the shell are (a) the main
entrance for apparatus and observer; (b) li-in.

hole in roof to admit driving shaft of a

recorder ; (c) four i-in. holes to admit leads.



Januaky 20, 1923 THE WIRELESS WORLD AND RADIO REVIEW o33

The main entrance (a) is provided in the

form of a one-metre cube annexe welded to

the main chamber, with a channel 1.25 cms,

wide by 2.5 cms. deep round the top. Into

this fits the flange of a lid of the same thickness

of iron sheet, and the joint can be sealed by
mercury in the channel.

The shaft hole (b) is similarly sealed by an

annular channel of mercury, in which rotates

a flanged cup carried on the driving shaft.

Insulated leads passing through holes (c) are

run through U tubes of iron welded into the

shell, and also containing mercury.

The arrangement thus provides an almost

continuous shell of iron, free from vertical

orifices, and with several vertical channel walls

subtending an angle of several degrees below
all horizontal orifices. It might accordingly

have been expected, a priori, that the fiUing

of the seals with mercury would be an

almost imnecessary refinement, as indeed

proved to be the case.

The effectiveness of the screening was
tested by observations on the local transmitter

and on the Eiffel Tower signals. A frame
antenna measuring 1.2 m. : : 0.75 m. was tuned
by an ebonite variable condenser, and directly

coupled to an amplifier with five H.F. stages

of amplification, resistance-capacity coupled,

rectifier, and one L.F. stage, transformer

coupled, with iron-screened transformer.

Negative potential was applied to the last grid

until signals were reduced to inaudibility or

unreadabihty, and the voltage required accepted

as a measure of the signal strength.

With whole apparatus in the open, 46 volts

negative had to be apphed to the seventh grid

to reduce signals from either Aldershot or

Eiffel Tower to practical inaudibility.

With the frame antenna in the open, but
the amplifier and its accessories and all save

a few centimetres of lead inside the screen,

the voltages required to reduce signals to

virtual inaudibility were 36-38 in the case of

Aldershot, 34-36 for Paris.

With the frame inside the screening chamber
but projecting halfway into the annexe, as in

A, Fig 2, the lid being left off, Aldershot's

signals were not noticeably altered, while Paris

was now inaudible with about 30 volts negative.

The frame remaining at A, the lid was closed

but not mercury sealed. Paris was now
completely inaudible without the application

of negative potential, while Aldershot could

be reduced to complete inaudibility by 6 to 8

volts.

Withdrawing the frame to position B,

entirely within the main portion of the screening

chamber, the hd being closed but unsealed,

resulted in the complete elimination of signals

from either source. Opening the lid by some
10 cms. gave signals from Aldershot which
could be neutralised by 6 volts.

The amplification was now increased by
the introduction of a further L.F. stage.

This brought signals in the open to such a

strength that they could not be neutralised

by 100 volts negative on the eighth grid.

With the lid of the annexe open, the frame
was now placed in the positions C, D, E and F,

Fig. 3, and observations made on Aldershot
signals. The signal strengths were :—at C 12

volts, at D 30 volts, at E 10 volts, and at F 36
volts.

B

^

r

ri;/. 2. Fig. 3.

It will be noted that these results form a

very pretty demonstration of the action of a

frame antenna. Essentially the frame consists

of two vertical antennse, the two vertical

sides of the frame, coupled in opposition.

In position C both sides were insufficiently

screened, and moderate signals resulted.

In position D however, one side was as

favourably placed for reception as before,

while the second was more effectively screened.

Thus the opposition was between a well-

screened and a badly-screened antenna ; the

difference was not now, as in the normal case,

merely due to the phase difference between the

two opposed potential differences, but between
two potential differences of very different

magnitudes. Thus, although the two poten-

tial differences were less in the D position

than at C, their difference, which determines

the signal strength, was much greater, giving

a 30 volt signal. At position E the screening

had again approached equality for the two
sides, and the signals fell to 10 volts.
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Reverting to the principal experiment, it

will be seen that an output signal voltage of

46 volts in the open fell to 36 volts when the

amplifier gear was screened, and that prac-

tically complete screening was attained without

mercury sealing.

Thus it may fairly be concluded that some
20 per cent, of the output voltage, or nearly

40 per cent, of the output energy was due to

direct reception on the amplifier, its batteries,

leads, and telephones. In considering this

somewhat startling value, it must not be for-

gotten that it was attained under conditions

which were not particularly favourable to

direct reception by the gear.

The high frequency stages of the amplifier

were resistance capacity coupled, the coupling

resistances being of carbonised cellulose, so

that there were very few possible linkages of

the signal lines of force through inductive

loops in the amplifier, such as might account

for direct reception on a transformer-coupled

amplifier. In the L.F. stages the transformers

were cased in stout iron screens, cases and cores

being connected to the common low potential

terminal of the amplifier, so that again the
design minimised direct reception. The ampli-
fier was mounted on a table, some half-metre

above ground, the accumulator H.T. and L.T.
batteries being on the ground. The long
lead (about 4 metres) of twisted lighting flex

connecting the frame to the amplifier lay on
the ground, while the amplifier was outside the

screen, so that the diminution of signal strength

on moving the amplifier into the screen is not

to be accounted for by leakage through the

earth capacity of this lead.

It must then be concluded that in all frame
antenna work, especially for direction finding,

very special care must be taken to ensure that

the amplifier gear itself does not behave as a
remarkably effective antenna. While circum-
stances and experimental conditions would
not often justify a large screen such as that

here described, a sheet-iron case to enclose

the amplifier gear need not be bulky or cosdy
and is most desirable.

The Exhibition of the Physical Society of London.
The annual exhibition of the Physical

Society of London and the Optical Society,

held at the Imperial College of Science and

Technology, South Kensington, on January

3rd and 4th, presented a selection of apparatus

of particular interest to those interested in

radiotelegraphy and telephony, and in elec-

trical matters generally.

The fine show of apparatus manufactured

by the Cambridge and Paul Instrument Co.,

Ltd., included the Moullin voltmeter, designed

to supply the need of a high frequency current

instrument for low voltages which does not

cause appreciable alteration in the constants

of the circuit ; the Eccles valve-maintained

timing fork for generating voltages and currents

having amplitude and frequency suitable

for use in measurements of the magnifying

powers of amplifiers ; and a reed hummer
designed to produce oscillations of audio-

frequency used in bridge-testing, the model
shown being that approved and adopted by

the British Post Office for telephonic measure-

ments.

The products of the Concordia Electric

Wire Co., Ltd., were represented by a selection

of wires used for all electrical purposes and for

wireless sets and aerials. The Dubilier con-
denser Company (1921), Ltd., exhibited several

new types of condensers both for wireless

and power Hne protection ; and the Dubilier

insulator specially designed for continuous

wave wireless. Regarding the latter the manu-
facturers claim that it is unbreakable both
mechanically and electrically.

The Edison Swan Electric Co., Ltd., had a

collection of lamps manufactured by them
including Neon lamps and W.T. valves.

The firm of Adam Hilger, Ltd., of Camden
Road, London, N.W., had assembled various

types of optical and physical apparatus, among
which their optical sonometer is of special

interest, applicable as it is to the study of
wave forms in connection with wireless

telephony. The optical sonometer records

the pressure variation caused 6y sound waves,

and the instrument is so designed that the sound
waves are received by a horn attached to a

diaphragm, the inner face of which is platinised.

Light from a suitable source is brought to a

focus on the diaphragm, and the beam then
brought to an intense point image upon a
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revolving drum provided with photographic

paper. In this way a continuous record

of the deflection of the diaphragm is obtained.

The numerous electrical exhibits of Messrs.

Elliott Brothers (London), Ltd., mainly

measuring and testing instruments, included

their direct reading potentiometer in which
a special feature is the high insulation obtained

by the enclosure of all current-carrying

parts.

Everett, Edgcumbe & Co., Ltd., of Hendon,
provided a comprehensive display of electrical

Among the apparatus shown by Negretti

and Zambra, a useful little instrument for

providing a forecast of the weather claimed

attention. The weather forecaster may be had
in a convenient form which has the size and
appearance of a watch. Of the other portable

forms, one is for use in conjunction with a

barometer, whilst the other combines both
barometer and forecaster in an instrument

about 10 ins. in diameter. Among their

other electrical exhibits, H. W. Sullivan, Ltd.,

provided a display of radio-telephony trans-

Zeiiilli Miiiiiijiic/uriitii Co. Elidiic Reel ifier for cliiiri/iiir/ riccumulalorK from !>.<'. supply.

measuring and controlling instruments ranging

from a 2-in. "Dwarf" pattern, specially

adapted to wireless requirements, to a 200,000

volt voltmeter.

Evershed & Vignoles, Ltd., presented a

series of insulation testing instruments. Gam-
brell Bros., Ltd., of Merton Road, London,
S.W., exhibited models of their inductances,

tuners, amplifiers and various components
for experimental work. Igranic Electric Co.,

Ltd., of Bedford, were represented by exhibits

of their inductance coils. Nalder Bros. &
Thompson, Ltd., of Dalston, London, pro-

vided a selection of measuring and testing

apparatus manufactured by them.

mitters and receiving sets, and also their

standard wavemeter (40 to 25,000 metres).

The Zenith Manufacturing Company, of

Willesden Green, London, exhibited resistances,

rheostats, etc., and in particular their " Acdic
"

electrolytic rectifier which was shown under

working conditions . This rectifier, it is claimed,

possesses important advantages, being self-

starting and entirely automatic in operation.

The MuUard Radio Valve Co., Ltd., of

Balham, London, S.W., in addition to various

accessories for wireless experimental work,

including valve sockets, resistances, condensers

and telephones, displayed a selection of

transmitting and receiving valves.
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Wireless Club Reports
SOTE.—Under this headinij the Editor will be pleased to gii'e publieiilioii lo reports of the mtetiiigs of Wireless
Clubs and Socittiex. Such reports should be submitted without covering letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation

witli the Radio Societj- of Great Britain.
Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated.

Cambridge University Wireless Society.*

Hon. Secretary, Mr. J. B. Hickman, 4, Rose
Crescent, Cambridge.
On November 6th a paper was read to the Society

by Fliglit Lieut, de Burgh, R.F..\., who dealt witli

the various methods of radio-goniometry. He
described the loop, Bellini Tosi and the imilateral

systems of direction finding, and also gave an
account of directional work in connection witli

aircraft. The meeting closed with a discussion

and a very hearty vote of thanks was passed to

the lectiu-er.
'

On November 13th. Lieut. G. W. N. Cobbold,
M.A., of the Signals Experimental Establishment,
Woolwich, lectured to the Society. His paper
was a description of a metliod of measiu'ement of

the constants of an aerial, i.e., capacity, inductance
and resistance. At the conclusion of the lecture

this apparatus was shown working, and the con-
stants of the small laboratory aerial were found.
On November 20th, Mr. T. Hollingworth, M.A.,

Peterhouse, of the National Physical Laboratory,
Teddington, gave a most interesting lecture. The
substance of liis discourse was "" The Application
of Theory to Radio Practice."' To some his remarks
seemed ratiier pesimistic. He pointed out that
although the pure matliematics and what it showed
was always right, yet there were limits to the
function of tlie mathematician. There were con-

stants that were not constant, and other factors

that might be put down and solved in a differential

equation, yet actually in jjractice the result might
be very far removed from what the theory would
indicate. Pure mathematics gave the law. but
the quantitative result could often not be obtained
with any degree of accuracy. So the practical

working had to be associated carefully witli wliat

the theory would show. Tlie tlieoretical side must
always be borne in nimd, but its limitations must
be intelligently noted, or there would be serious

discrepancy.

The Thames Valley Radio
Association.*

and Phvsical

Hon. Secretary, llr. Eric A. Rogers, 17. Leiuster

Avenue, East Sheen, S.W.14.
A meeting was held at the headquarters of the

Association on January 4th, 1923, with Mr. C.

Appleton-Smith in the chair. The minutes of the

previous meeting being confirmed, the Chairman
called upon Mr. Jocelyne to give his lecture on
" Induction." AVith a series of experiments and
liberal blackboard sketches, the lecture proved
both interesting and instructive. At the end of

the lecture questions were answered by Mr. Jocelyne,

and a vote of thanks was accorded him for his

work.
The Chairman then read out the list of dates

on which the Technical Committee is to give

Radio concerts to local hospitals, and the members
were also informed of the lectures arranged for

January and February. On this occasion ten
new members were passed for membership, and 28
members and eiglit %'isitors were present.

On January 18th, Mr. Dowse will lectuie on
" Sound," and an exhibition of members' sets will

be held on January 25th, 1923.

Leeds and District Amateur Wireless Societj'.*
Hon. Secretary, Mr. D. E. Pettigrew, 37, Mex-

borough Avenue, Chapeltown Road, Leeds.
A general meeting was held at the Grammar

School on January 5th, Mr. W. G. ilarsliall being
in the chair. Tlie minutes of the previous meeting
having been accepted and other business discharged,
the Chairman called upon Mr. T. Bro^vn Thomson
to lecture upon the " Transmission of Photograplis
by Wireless."

Tlie lecturer sketched the methods that have
been usAi since 1847, paying particular attention
to tlie efforts of Knudsen in 1908. Mr. Thomson
expressed his belief that it would soon be possible

to transmit an ordinary negative without the use
of special plates, and advocated the use of undamped
waves for such a transmission. A'arious methods
of transmission using spark, arc, or valve were
briefly considered, and arrangement of receiving
apparatus examined.
A valuable discussion arose after the conclusion

of the lecturer's remarks, there being some very
original but quite practical remarks put forward.
S.\nichronisatioii again received close discussion.

The problems of atmospherical chst lu'bances and
harmonics of GBL were touched upon, but soon
abandoned as they tended to dishearten the meeting.

rMi-. Thomson was heartily thanked for his paper,
and the meeting closed after Mr. J. O'Donohoe
had been elected Cliairman for the next meeting.

Stoke-on-Trent Wireless and Experimental
Society.*

Mr. F. T. Jones, 300, CobridgeHon. Secretary,
Road, Hanley.
A meeting of the Society was held at the Y.M.C..-\.,

Hanley, on Thursday, .January 4th, under the
Chairmanship of Jlr. Bew. After the ordinary
business of the meeting was concluded a lecture

was delivered by Mr. R. \\'. Steel, on " Sources
of Electric Current." In the ojiening portion of

his address lie explained the nature of electricity

liy means of the Electron theory, and then pro-

ceeded to describe the various methods of producing
electricity, classifying them under four main head-
ings: Frictional, Chemical, Thermal and Dynamical.
A .series of lectiu'es has been arranged to take

place on alternate Thursdays, the next of which will

be given on Thursday, .January 18th, by Jli-. L. F.

Fogarty (Treasurer, Radio Society of Great
Britain), on "Rectifiers."
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Wandsworth Wireless Society.*
Hon. Secretary, Mr. F. \'. (opperwlieat, Wands-

worth Technical Institute, High Street, Wands-
worth. S.W.I 8.

By the coiirte.sy of Ctipt. E. S. Davis, members
of the above Societ\' were atlorfletl an interesting

evening on Wednesday, December 20th, at "" The
Pa\ilion," Marble Arch, better known probablv
as 2BZ.
On arrival, the party were admitted to the

private theatre and several films of an edueatiotial

character were shomi, these being interspei'sed

with broadcast music. During the changing of

one of the films the opportunity was taken of

recortling wireless telepliony and music on ii

dictaphone.
The annomicement that loud speakers could be

made out of tooth powder tins caused no small
comment, but upon producing the instrument
so named, and subjecting it to severe working
conditions, those present had to admit that this

was possible, at least as far a.s 2 XL was concerned.

Oldham Amateur Radio Society.*
Hon. Secretary. Mr. W. Srhotield, !I2. Sharpies

Halt Street, Oldham.
The above Club has now been formed, ami the

following officers elected: Chairman, Mr. J.

Everett : Hon. Treasmer, .Mr. H. Hinchcliffe :

Instrument Steward. Mr. W. J. Potts ; Librarian,
Mr. J. O. Gardiner; Committee, Messrs. H.
Humphrey, C. Mills and R. Grimshaw.
At the last meeting the Chairman, Mr. Everett,

started a morse class which \\'ill be carried on during
the first half-hoiu" of each meeting. On the .same
occasion Mr. Humphrey gave a very clear and in-

teresting explanation of electrical signs used in

"ireless circuits. At this meeting it was decided
to begin upon the construction of a four-valve set.

The weekly meetings of the Society are held on
Fridays at S.30 p.m. At the next meeting to be
held on Friday, January 12th, 1923, Mr. Everett
will give a paper on " .\erial Construction," and
on Friday, January 19th, Mr. Potts will lerturc

on " Electrical Units."

'I'll. ,l,„'lt.„, ^/,/^,,,, O/ //../.

The worlcshop was a soin-ce of envy to iut»st of

the visitors, as were some of the pieces of both
amateiu- and professional apparatus displayed.

After partaking of refreshments kindlj' provided
by their host, the party proceeded to inspect the
Pf)wer House, with its generators, main distribution

j>anels, air compressors and l>attery rooms.
Altogether a more enjoyable evening would have
been almost impossible, thanks to Capt. E. S.

Da\'is, the organiser, Goldwyn Bray and Gaumont.
Ltd., and The Marconi \^'ireless Telegraph Companx'.
who kindly lent the films.

The Society has now commenced its new session

and intentling members should apply to the
Secretary.

The North Lines. Wireless Society,*
Hon. Secretary. Mr. X. Harrison. 323, Cleethorpes

Road. Grimsby.
The Society held its first amiual social gathering

at the Japanese Cafe on January 3rrl. There was
a record atten<lance. about seventy sitting down
to sujjper. Proceedings opened with a \\'hist

drive, followed b\" songs bj' Mr. Bentinck. and an
excellent forty-five minutes magical entertainment.

Supper was followed by the presentation of

prizes which in the ladies' case took the form of

handkerchiefs, and in the gentleman's a wireless

set. The President. Mr. E. H. Dutton, gave a
short address outlining the growth and objects
of the Societv.

(
'h> in 1/ of Birynlinihtnn. 5 ,IZ.

Southend and District Radio Society.*
Hon. Secretary. Mr. A. L. Whur. 4, Wnnborne

Road, .Southend-on-Sea.
At the general meeting held at headquarters,

70, Queen's Road, Southend-on-Sea, Mr. H. Jaggeil

gave a \'ery interesting lectiu'e on various small

pieces of apparatus u.sed in comiection with wireless

matters. The advantages and disadvantages of

various kinds of coils and coil holders used for

Wireless reception were discussed by the lecturer,

who showed by means of drawings convenient
methods of mounting coils and making plug-in

H.F. transformers, resistances, tuned anode coils

et?.

The Chairman. Mr. D. L. Plaistow. then spoke
about a new permanent radio detector known as

the Phonephane, and said that he hoped to have
one shortly for experimental purposes and to be
able to give a short lecture on it at a later date.

The Secretary would be jjleased to hear from
anyone in the district who is desirous of joining

the Society.

Cowes District Radio and Research Society.*
Hon. Secretary, .Mr. L. Ingram. 1. Mill Hill Road,

Cowes, I.W.
At the headquarters on Wednesday. December

tith, two papers, one entitled " Some Scientific

Aspects of Wireless," and the other " Freak
Transmissions," were read by Mr. Ellis, the \'ice-

Chairman.
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The Wembley Wireless Societj'.*

Hon. Secretary, Jlr. W. R. Miokelwright,
A.M.I.E.E., 10, Westbvtry Avenue, Alperton,
W embley, Middlesex.
On November 25th, about 30 meinbers liad the

pleasure of visiting Nortliolt Transmitting Station
bj' kind permission of Mr. Brown of the G.P.O.
The party were met by Mr. Evans and Mr.

Wilson, who conducted the meinbers over the
station where the plant and apparatus was explained
in detail. Great interest was displayed in tlie

generating plant, switchboards, arc transmitters,

valves, and receiving apparatus, and also tlie tlu'ee

-150 ft. masts and fan -shaped aerial.

Before leaving the President gave a brief address
of thanks to the hosts for the cordial reception
which they had so kindly given to the meinbers
of the Society.

Lectures have recently been given by Mr. H. W.
Gregory on " The Inductive Efiect of Iron," bv
Mr. B. J. Axten on ' The Valve," by Mr. W. E\
WaUis on " Notes on Circuits," and by Mr. H. W.
Comben on " Inductance and Capacity."
The Society has now erected a new aerial mast,

the better aerial enabling lecturers to demonstrate
the merits of various apparatus, such as tuners,

condensers, etc.

The social evening on December 8th, arranged
by Messrs. Hawking and Lewis, with a committee,
was a great success, over 100 members and friends

being present. The Society's membership continues
to uicrea.se, and the meetings become more interest-

ing and instructive each week, as additions are

made to the Society's apparatus and equipment.
On December l-Ith, Mr. B. J. Axten gave a

lecture and demonstration on " The 0.scillating

A^alve." Anti-radiation circuits were .described,

and the streps necessarj' to prevent radiation were
demonstrated.

Mr. W. A. Robinson has presented the Society
with a detector panel, and it is proposed to add
stages of amplification to this, so that a loud speaker
will always be available at the Thursday evening
meetings.

It is thought that if other Societies would give
beginners instruction on the correct use of their

sets the interference caused by local amateurs
would soon be eliminated.

Battersea and District Radio Societj'.

•Hon. Secretary, Mr. F. J. Lisney, tjB, Xewland
Terrace, Queen's Road, S.W. 8.

The first annual meeting of the Society was held
at tlie headquarters, " The Invitation," Cairn's

Road, S.W. 11., on December 28th.

It was decided to hold two meetings a week,
commencing on January 1st ; Mondays, from
7.30 p.m., buzzer and experiments ; Thursdays,
7 p.m. buzzer, 8 p.m. lectures and demonstra-
tions.

An aerial has been erected, and the experimental
three-valve panel is in hand. Tliis panel will be
drilled by Mr. Howling, and assembled on Thursday
evenings, members making and winding coils

where possible. The wiring wiU be of such a
nature as to facilitate easy cormections of any
circuit or apparatus to be tested.

Subscriptions have now been fixed at 10s. per
annum for seniors, and 5s. per anmmi for juniors

(under 18), payable quarterly in advance; all

new members to pay in addition an entrance fee of Is.

Mr. Howling has promised to continue his weekly
lect^ires and to supply apparatus until the ex-
perimental panel is finished. These lectures are
particularly interesting to those building new sets,

as all values and dimensions are plainly set out.

Anyone willing to give a lecture or demonstration
is asked to communicate with the Hon. Secretary.

All amateurs in the cUstrict are cordially invited
to join the Society, and are assured of a continuance
of instructive and entertaining meetings, full

particulars of which can be obtained from the
Secretary.

Norwich and District Radio Society.

Hon. Secretary, Mr. H. A. Greenfield, 160,

Queen'.s Road, Norwich.
The inaugural meeting of this Society was held at

the Y.M.C.A., St. Giles', Norwich, recently, and
thirty-one members weie enrolled. The Chairman,
Capt. H. J. B. Hampson, in his opening remarks,
said that in consequence of the strides that had
been made in the science in radio, both during
and since the war, many societies had sprung
up, and although the number of those interesting

themselves in the subject in Norwich was now
considerable, there was as yet no radio society.

In this Norwich was, he said, beliind many less

important provincial centres, and it was to remedy
this that the meeting had been called.

The Chairman went on to outline the possible

scope of a local society, and among other things
mentioned lectures both of an elementary and
more advanced nature in order to assist aU to
learn more concerning this subject.

Passing to the interference caused by the un-
skilled use of reaction. Captain Hampson said

he thought that a society could do much to re-

move this nuisance by helping the inexperienced
to acquire the knowledge necessary to handle
their sets without causing disturbance to others.

Regarding affiliation to the Radio Society
of Great Britain, the Chairman said that
although this was in his opinion a very desirable

thing, and one to be put into execution as soon as
possible, he felt that the Society ought, perhaps,
to become established before incurring the expense
of this.

Mention was made of a Society mart at which
members could exchange apparatus among them-
selves, of field days during the summer months
and of the appeal recently broadcast from Marconi
House by Captain Ivan Eraser of St. Dunstan's
on behalf of the blind wireless amateur.

In conclusion the Chairman suggested that the
annual subscription should be 10s. 6d., with a
reduced subscription for sclioolboys. The meeting
then proceeded to the election of officers, with the
result that Captain H. J. B. Hampson was elected
President, and Mr. H. A. Greenfield Hon. Secretary
and Treasurer, while the Committee was formed of
the followmg gentlemen :—Messrs. K. H. A.
Newhouse, J. G. Hayward, W. G. Hurrell, G. A.
Rudd, A. P. Cooper, C. H. Moore and J. E. Nickson.
The Society had been fortunate in acquiring

the use of a room at the Y.M.C.A. for weekly
meetings as the result of the kind consideration

accorded to them by the Y.M.C.A. Secretary, Mr.
O. L. Whitmee. Meetings ^Wll be held weekly
on Fridays at 8 p.m., to which all who are desirous
of joining the Society are cordiallj' invited.
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Leeds Y.M.C.A. Wireless Society.
Hon. Secietaiv. Mr. X. Wliitelev, Wireless Section

Y.M.C.A.. .-Vlbion Place. Leeds.
"

A meetini; was held on .January 1st to discuss the
rules of the Society and other business. It was
decided to accept the room offered by Mr. Mills,

which will be useil a>< an experimental room and
workshop, and it is hoped, providing the necessary
grant is forthcoming, to install a four- valve receiving

sot. The set will be constructed and made by
membei-s themselves, and will provide a good
opportunity for beginners to gain some practical
experience.
A Technical .\dvisory Committee has been elected,

consisting of .Messrs. Whiteloy, Parker and Boocock,
who will also be responsible for the scheme in
detail. Mr. G. Boocock was elected Chairman
for the ensuing month.

British Wireless Relay League.

READERS will remember that in the

issue of The Wireless World and Radio

Review for August 26th, 1922, page

697, an arn)uncement appeared regarding the

formation, under the auspices of the Man-
chester Wireless Society, of a British Wireless

Relay League which had the approval of the

Postmaster-General

.

The success of the Transadantic Tests

held this year, which, in America were
organised by the American Radio Relay

League, has naturally given a stimulus to the

similar enterprise in this countr}', and con-

sequendy the following letter, which has been
forwarded to the Secretaries of the wireless

societies throughout Great Britain, will be
of particular interest.

15 1/23-

Dear Sir,—A meeting of the above
League, which has the approval of the

Postmaster-General, was held in Man-
chester on Thursday, January nth, and
it was decided to circularise the wireless

societies of Great Britain with a view to

obtaining their co-operation in the manage-
ment and control of the League. In view
of the recent enormous success of the

Transatlantic Tests, it is desirable that

ever}' effort should be made to maintain

the enthusiasm which has been shown
in America, France, Holland and other

countries, and, in the opinion of the pro-

moters, this can only be done by enrolling

all wireless experimenters in Great Britain.

Mr. Pocock, Editor of The Wireless World
and Radio Review, has been elected Hon.
Secretary, and it was unanimously decided

to adopt the Wireless World and Radio
Revieiv as the official organ of the League.
A request has been forwarded to the Radio
Society of Great Britain asking that the
matter of the League be included on the
Agenda at the Annual Conference to be
held in London on January 24th, when a
suitable membership has been attained.

The question of districts will be discussed,

and suggestions from all those interested

will be appreciated. Amended rules are

attached hcrevwth.

Yours faithfully,

H. Green.
President.

It will be seen that the proposal is to bring
up the question of a British League before
the Annual Conference, which takes place
on January 24th, and in order to ensure the
success of the League, the heartiest co-opera-
tion of all societies and individual amateurs
is necessary. The organisation and manage-
ment of such a League is no longer a matter
which can be directed by one Society alone,

but this work must be undertaken by the
co-operation of all the societies through some
such means as the Conference of Wireless
Societies, which it is now understood are to be
held at more frequent intervals than annually
as in the past.

The present officers of the League are :

—

President, Harold Green, A.M.I.E.E.,
A.M.I.M.inE. ; Traffic Manager, Y. W. P.

Evans ; Hon. Treasurer, W. H. Lamb ; Hon.
Secretary, Hughs S. Pocock, The Offices of
The Wireless World and Radio Review, 12-13,

Henrietta Street, W.C.2.
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The Tungar Rectifier

By A. RusHTON, M.Sc, A.M.I.E.E.

THE present article deals with the results

and oscillograms obtained in an ex-

periment performed on a B.T.H.
Tungar rectifier used for charging secondary

batteries. The Tungar rectifier is a self-

contained device for changing alternating

to direct current and transforming it down
to the required voltage. Its chief parts com-
prise a bulb, or two-electrode valve (which

performs the lectification), a transformer, a

reactance in the larger sizes, a D.C. fuse plug

and a bayonet adapter to fit the standard lamp-
holder.

The bulb or valve is filled with argon and

garage type, 5 to 3 amperes, 7.5 to 15 volts

D.C, the auto-transformer having primary
tappings for 105, 115 and 125 volts at 60 cycles.

A diagram of connections is shown in Fig. i.

The rectifier is suitable for charging 3 or 6

cells, according to the position of the D.C.
fuse, for which two sockets are provided just

under the cover. The charging current de-

pends entirely upon the number of cells and the

condition of charge. A 3-cell battery will

take approximately 5 amperes, a 6 cell battery

3 amperes, and a 9 cell battery 1.5 amperes.

Therefore, to use the rectifier, it is only

necessary to connect the D.C. leads to the

Hy Courtesy of the British Thouisoii-Houston Co., Ltd.

.'•<chcmrilic view of the Ttmgar appanilus cuinicctcd up tu AC Supply and arranged to deliver accumulator
charging current.

has two electrodes, a low voltage tungsten

filament (the cathode) and a graphite electrode

(the anode). The current can only flow

through the valve from anode to cathode, that

is, from the graphite electrode to the tungsten

filament. Thus the valve acts as a rectifier

and if supplied from an alternating current

source, one half-wave is completely suppressed

and a pulsating unidirectional current results.

This valve action also has the important

advantage of preventing the batteries from

discharging back through the rectifier in the

event of the alternating current supply being

cut off for any reason.

The Tungar rectifier on which the present

experiments were carried out was of the home

battery, taking care of polarity ; insert the

adapter in a convenient lampholder and turn

on the switch.

Tests were made at 60 and 83 cycles per

second, the latter being the frequency on
which the rectifier was to be used ; the supply

voltage being 105 volts in each case. The
A.C. input was measured by means of ammeter,
voltmeter and wattmeter. The rectifier was
used to charge six accumulators, the direct

current being measured by two ammeters,

a moving-coil and a moving-iron, and the

\oltage by a moving-coil and a moving-iron

\oltmeter. The moving-coil instruments, of

course, measure the true average value of the

current and voltage, while the moving-irou
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instruments (the readings of which depend
upon the square of the current through them)

/•'/./. I.

measure the equivalent or

(R.M.S.) values.

root mean square

the period, the negative half-wave being sup-

pressed during the other half period. In Figs.

4 and 5 the positive half- wave of current

occupies less than half the period, the charging

Fig. 4.

current being zero for more than half the

time. This is caused by the back E.M.F. of

the battery which prevents current flowing

when the forward E.M.F. from the rectifier

is less than the back E.M.F. of the battery.

The effect of this and more particularly the

TABLE I.

Alternating. Direct.

Oscillo-

gram.

Fre- Power Average R.M.S. Average R.M.S.
quency Volts. Amps. ' Watts. Factor Volts. Volts. Amps. Amps.

60 105 0-58 55 0-90 117 i8-8 — — Fig. 2

60 105 2-04 127 0-59 14' 3 14-4 2-45 4-12 » 3

83 105 0-56 55 093 II"0 18-4 — —
,, 4

83 105 153 105 0-65 143 I4'4
1

175 3-0 » 5

N.B.—The tests on 83 cycles were made after those on 60 cycles.

Readings were also taken with the D.C.

side of the rectifier open-circuited

The results obtained are given in Table i

.

By means of the Duddell high-frequency

oscillograph, oscillograms were taken of the

suppression of the negative half-wave is to

make the average current small compared

with the maximum ; thus in Figs. 4 and 5,

the maximum is about 4 times the average

^X.
optN ciRCurr E.MF
/eo

OPEN CIRCUIT EMF AMPERCS

Fig. 2. Fig. .3.

current and voltage supplied to the battery

and of the voltage of the rectifier on open-

circuit. These are shown in Figs. 2, 3, 4,

and 5. In Figs. 2 and 3 (open circuit) the

positive half-wave of voltage occupies half

Fig. 5

current. The ripples which occur in the

wave of open-circuit E.M.F. disappear as

soon as a small current (0.2 amperes) is taken

out of the rectifier. The ratio of the equivalent

or R.M.S. value to average value is known
as the form-factor of the wave, while the ratio

of maximum to R.M.S. value is known as
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the crest factor. These values have been
calculated and are entered in Table 2.

being found as the average height of the

product of the current and voltage waves,

TABLE 2.

Effi- D.C. Volts. D.C. Amperes.

Oscillo-

gram.
Fre-

quency
Input
Watts.

Output
Watts.

ciency

Per
cent. Maxm. Form Crest Maxm. Form Crest

factor factor factor factor

Fig. 2 6o 55
— — 40-8 1-6 2-17 — — —

» 3 6o 127 39 307 1
168 fO ri7 935 1-68 2-27

» 4 83 55
— —

' 40*2 1-67 218 — — —
» 5 «3 105 30 28-6 16-3 i-o 113 735 [171 2-45

The capacity of a battery depends upon the

quantity of electricity stored, that is, upon

i d t where i is the current at any instant./
Ifthe current supplied to the battery is a varj'ing

one, as it is in this case, then the quantity

stored equals /„ t, where /,, is the average

value of the current during the time t. This
is, of course, measured on a moving-coil

instmment, and if a moving-iron instrument

By Courtesy of the British Thomson-Houston Co., Ltd.

71ie Tungar Battery Charger designed to give an
output oj about 2 amperes,

is used (as is often the case because of cheap-

ness) quite an erroneous idea of the quantity

suppUed during the charge will be obtained.

In order to calculate the efficiency of the

rectifier, it is necessary to know input and out-

put in the same units. The power on both

sides is not constant but pulsates about a

certain mean value. The average input is

measured on the wattmeter, the average output

/'
that is / i e d t From this the efficiency

o

has been calculated, the results being given

in Table 2.

As regards efficiency, the Tungar rectifier

does not show up so well as, say, the mercury
vapour rectifier, but it is cheaper in first cost.

It is much more efficient than the method of

charging cells off the 100 or 200 volt D.C.
Ughting mains, unless charging is only carried

out when lighting is required.

When the supply is alternating current the

Tungar rectifier should be most useful for

charging small cells employed in wireless and
other work.

The great points in favour of the Tungar
rectifier are its simplicity and compactness.

There is very little to go wrong and it can be
left unattended for almost any period.

The above experiments were performed in

the Electrical Engineering Department of the

City and Guilds (Engineering) College, S.W.7,
under the direction of Professor T. Mather,
F.R.S.j to whom the writer's thanks are due.

THE
RADIO SOCIETY OF GREAT BRITAIN

PRESIDENTIAL ADDRESS
& ANNUAL CONFERENCE

On January 24th, ai the Institution of

Electrical Engineers, London, at 2.30 p.m.
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NOW that the

are over, a great keenness to know the

results is bound to exist among all

those who participated in and watched the

progress of these experiments.

Owing to the enormous amount of work,

The Transatlantic Tests
Transatlantic Tests " receive the daily reports from your good

" self and Dr. Corret that we are unable to
" think intelligently about the matter at this
" early date. Our expectations have been
" so completely surpassed and the success
" of your listeners has been so great that all

Any night since the Transatlantic

however, which has fallen upon Mr. PhiUp "

R. Coursey, the organiser of the tests, we "

must exercise our patience, as the task with
"

which he is confronted is a formidable one.
"

The nimiber of letters to be dealt with

and the information contained therein to be
"

extracted, is very great. He is devoting all
"

his efforts to the completion of his report
"

for pubUcation at an early date, and it is hoped "

before very long to give full details of the results
"

achieved. It is understood that the tabu- "

lated results up to the present have reached
"

io6 pages of manuscript.
"

In the meantime it is interesting to read
"

the following extracts from a letter which he
"

has received from Mr. K. B. Warner, Secretary
"

of the American Radio Relay League, who was "

responsible for making the necessary arrange-
"

ments on the American side.
"

December 2ist, 1922.
"

" Mr. Schnell has handed "

" me yours of November 29 and it is
"

" my pleasure to acknowledge.
'

" It has been so entirely awe inspiring to
'

Tests. Sorting out results.

of our standards are swept away. We can

only say that to British and French amateur

radio is due the very highest commenda-
tion, and we offer our sincere congratulations.
" I suppose this will be the last eastbound

transmission test—your fellows have done

the thing so conclusively that there will be

no thrill in further attempts. Doubtless,

however, many of them will request

American stations to send at another time

for them to listen to, and I wish that you
would be at particular pains, if possible,

to point out that the transmission during

these tests has not represented any particular

departure from our routine amount of

transmitting, and that on any night in good

weather, particularly Saturday night, regard-

less of whether there are special tests or

not, the amateur air in the United States

is just as occupied as it has been during these

transatlantic tests. Your men should be

able to listen in at any time of any night

and hear American amateurs working DX.
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" I wonder if you can imagine how interested
" we are in the apparatus used by your amateurs
" in the marvellous reception. Your results

" proved that you have found the right com-
" bination, and it is undoubtedly of an order
" superior to what American amateur radio
" is using

" With renewed congratulations and ap-
" preciation of your great help in our behalf,

" I am ....
" K. B. Warner.'

With reference to the suggestion in this letter

that tests may now take place at any time

regardless of specially organised arrangements,

it should be noted that experimenters in this

country have been hearing American amateur

stations at other times than during the test

periods. The remark with regard to the

efficiency of British receiving apparatus are

of interest.

With regard to the success of the trans-

missions from this side of the Atlantic already

reported briefly in this Journal it is understood

that full details have already been mailed, and

will be available for publication in the next

issue.

Notes.
A Lecture by Sir Oliver Lodge.

Sir Oliver Lodge will give a Silvaiuis Thompson
Memorial Lecture at the Teohnieal College, Leonard
Street, E.C.2, on .January 26th, at 7. .30 p.m., on
" The Basi.s of Wireless Communication." There
will be interesting demonstrations in the laboratories

and many pictures and instruments will be on view.

An Association of Radio Manufacturers.
An Association which already includes inany of

the principal British manufacturers of wireless

apparatus has been formed for the purpose of

taking up questions of common interest to the

trade upon which united action may on occasion

be desirable. The avowed objects of the Association,

which is known as the National Association of

Radio ilanufactuiers, are to straighten otit the

somewhat chaotic conditions at present obtaining

in this new indiLstry, but without exercising control

as a " ring," and to establish fair and equitable

conditions of trading. All manufactiu'ers qualified

for membership of the British Broadcasting
Association are eligible for membership of the

National Association of Radio ^Mamifactvn'crs.

Special Speech Transmission from America.
The Wirele^iS World and Radio Review has been

informed by Mr. W. J. Crampton that a .special

message to British Amateurs will be transmitted

next Saturday night from America by >lr. Henry
Edmunds, a well-known pioneer in electrical

engineering, who is at present on a visit to

America.
Jlr. Crampton wrote to Mr. Edmunds to the

effect that it would be of special interest if he could

arrange to speak by wireless telephone from one of

the American broadcasting stations, in view of the

great interest which British amateurs are taking in

the transmissions of WJZ and others. In reply

the following message has been received :

—

" Through Courtesy American Telephone &
next Saturday 9-10 p.m., American time speech

10 minutes from New York WEAS 400 metres
from Henry Edmunds to Wireless Amateurs of

England."
It is understood that the transmissions will be of

10 minutes duration; from 9 to 9.10 and 10 to

10.10 p.m. American time, or 2 to 2.10 and 3 to

3.10 a.m. Sunday, Brittsh time.

Any reports of the reception of this message will

be cabled to America on Monday the 22nd in-;t..

so that anyone receiving the message is requested

to forward his report at once ; either to this offii e,

or to Mr. W. J. Crampton direct at 73, Queen
\'ictoria St., E.C.4.

Offices of the British Broadcasting Company.
The offices of the above Company are now'

located in Magnet House, Kingsway. London.

Broadcasting in Norway.
A comjiirehensive scheme for the development

of wireless broadcasting in Norway is under con-

sideration, and it is reported that the companies
concerned propose to popularise the movement
by providing receiving apparatus for hire by
subscribers at an aruiual fee. Application has been
made for leave to build a large radio-telephone
station in Christiania in order to broadcast press

exchange news anft weather forecasts over the
whole of Southern Norwav.

The receiving .iUitiun uf Mr. A. X. Jackson Ley at

Nottingham, which is ingeniously contained in a

writing-desk.

Wireless Installations in France.
The French L'nder-Secretary for Posts and Tele-

grajjhs recently stated that about fifty thousand

private wireless installations were in use in France.

Wireless Reception in a Motor-Car in Motion.
Some experiments made a short time ago by the

Daimler Company in conjunction with Marconi's,

showed that broadcast transmissions could be heard

quite distinctly in a motor-car travelling at 20

miles an hour, the actual speed, of couise,

making no difference. The equijmient was all

contained in a neat case close to the near side

arm rest, no aerials being visible.
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Opera Broadcast.
The l)ioadcasting of the actual performance

of Grand Opera, an experiment hitherto unat-

tempted, was accomplished witli remarkable
success on Monday, .Tanuary Sth. and the nights

folhnvin;;, when parts of the proihiction at Covent
Garden Opera House, of Mozart's " Magic Flut^,

"

and other operas, were transmitted from 2 LO,
the London broadcasting station.

This innovation was brought about by arrange-

ment between the British Broadcasting Company
and the British National Opera Com))any, with the

assistance of the Covent Garden electrical engineer.

Mr. W. .J. Crampton, and the engineering staft'

of the tJeneral Post Office. Transmission from the

theatre was effected by microphones placed midway
between the stage and the auditorium, and con-
nected by a specially installed inidergroimd cable

to Marconi House, whence the music was; broadcast.

Reports of the reception of the operas liave been
entirely satisfactory, and testimony as to the
purity and volume of the music has been forth-

coming from many parts of the country. Contrary
to expectation, the vocalists were heard more
distinctly than
the orchestra,

although the

presence of the
instrumen t s.

even during
solo passages,
covild always
be detected.

As was to be
expected, the
strength of the
voices depend-
ed, to some
extent, on the
position of the
singers in re-

lation to the
microph ones.
and the imagi-
native listener

could thus
locate the
whereabouts of each performer.
Owing to the placing of the microphones it was

possible to detect very clearly the usual sounds
proceeding from the auditorium, the buzz of

conversation, and the hand-clapping of applause
being remarkably distinct. This enterprising series

of experiments concluded with the close of the
opera season, but in consecjuence of widespread
public appreciation, it is hoped to carry out similar
transmissions in the near future.

The Model Engineer Exhibition,
Among many other interesting featiu*es on

view at the ilodel Engineer Exhibition recently
held at the Royal Horticultural Hall, West-
minster, was a cUsplay of wireless apparatus, and
at frequent intervals during each day demonstra-
tions were given. Exhibits of wireless apparatu.s
and accessories for experimental work were
shown by the following firms :—J. B. Bower & Co.,

Ltd., of Wimbledon ; Wainwright Manufacturing
Company, Ltd. ; F. Yates & Sons, Ltd. ; Grafton
Electrical Company : A. W. Gamage, Ltd. ; Peto
Scott Co. ; G. Z. Auckland & Son ; Bowyer,

Lowe Co., Ltd. ; Leslie McMichael, Ltd. ; :\I. W.
Woods : Economic Electric. Ltd.

Proposed Wireless Societies,
It is proposefl to form a wireless society in

Pirbright and district. Mr. W. Day of the Gardens,
Pirbright. Surrey, who has kindly consented to act

as Secretary pro tei/i, will be pleased to hear from
tho.se interested. .-V radio society is also to bo
formetl in Doncaster antl district and all intere.sted

are invited to communicate with Mr. Ernest F.

Brett, 51, Highfield Roail, Doncaster.

Senator Marconi on the Transatlantic Ex-
periments.

The recent successful experiments in Transatlantic
wireless telegraphy, carried out by members of the
Radio Society of Great Britain, were warmly com-
mended by Senator Marconi in an interview with
The Times. Referring to the suggestion, however,
that in view of the short wavelength employed
in the experiments (200 metres and a maximimi
power of one kilowatt and a half) the existing high
power stations for long-distance communication
were therefore unnecessary, Senator Marconi dis-

agreed. These
high power
stations, he ex-

plained, using
wavelengths
up to .30,000

metres and

I
)ower up to

350 kilowatts,

were not un-
necessary, be-

cause expe-
rience had
shown that

with shorter
wavelengt hs
and lower
power a e-

liable service

under certain

atmospheric
conditions
could not be

maintained. The experiments made by the Radio
Society, he pointed out. were carried out in the

winter months and in the early morning hoiu's,

when wireless transatlantic signalling was least

ilifficult,. though there was no satisfactory ex-

planation for the jihenomenon.

Progress of the British Empire Exhibition.
In order to hou.se the large nmnber of exhibits

of mechanical and electrical equipment and appara-

tus which has already been entered for the British

Empire Exhibition, it ha.s been found necessary

to extend the Machinery Hall by the addition

of about 70,000 square feet. The mechanical
exhibits are being organised by the British Engineers"

-Association, and electrical exhibits by the British

Electrical and Allied Manufacturers' Association.

2 LO Received at Coventry on Crystal Sets.
It is reported that members of the Coventry

and District Wireless .Association have been re-

ceiving from the London broadcasting station

(2 LO) on simple receiving sets, in spite of the

fact that these are usually considered to have a
range of only 25 to 30 miles.

TJte unmteui iteticiny «ltitiun vf Mr. B. H. Heiid uj BrumiiiU, Noraich.
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Calendar of Current Events
Friday, January 19th.

Leeds and District Amateltr Wireless Society.
Lecture on " The Armstrong Super-Regenerative
Receiver," by Mr. H. F. Fardley, M.I.R.E.
Sheffield and District Wireless Society.

At 7.30 p.m. At the Dept. of Applied Science,

St. George's Square. Lecture on " Practical

Construction of Wii'eless Apparatus," by Mr.
Brookes.

The Radio Society of Highgate.
At 7.4.5 p.m. At the 1919 Club, South Grove.
Sale of apparatus.

Oldham Amateur Radio Society.
At 8.30 p.m. " Electrical Units," by Mr. Potts.

Saturday, January 20th.

Lambeth Field Club .\nd Morley College
Scientific Society.

At 7.30 p.m. Lecture on " Epochs in the
Development of Wireless," by Mr. J. J. Denton,
A.M.I.E.E.

Sunday, January 21st.

At 3. .5 ]-i.m. Daily Mail Concert from PCGG,
The Hague, on 1,050 metres.

Monday, January 22nd.
9.20 to 10.20 p.m. Dutch Concert PCGG,
The Hague, on 1,050 metres.

Ipswich and District Wireless Society.
At 8 p.m. At 55, Fonnereau Road. Lecture by
Mr. S. Cork.
PUDSEY AND DISTRICT RaDIO SOCIETY.

At the Mechanics' Institute. Ordinary meeting.

Tuesday, January 23rd.

Transmission of Telepliony at 8 p.m. on 400
metres, by 2 MT, Writtle'.

Wednesday, January 24th.

Royal Society of Art.s.
At 8 p.m. At John Street, Adelphi, W.C.
Lectuie on " The New Methods of Crystal
Analysis and their Bearing on Pure and Applied
Science." By Sir W. H. Bragg, F.R.S.
Halifax Wireless Club and Radio Scientific

Society.
Lecture on " Short Wave Transmission and
Reception," by Mr. P. Denison.
Edinburgh and District Radio Society.
At R.S.S.A. Hall. Lecture by J. G. W. Thompson.

Malvern Wireless Society-.
Lecture on "Telephones and Loud Speakers."

Thursday, January 25th.

Ilford and District Radio Society.
Lecture on " Wireless Waves and Harmonics."

Luton Wireless Society.
At 8 p.m. At Hitchin Road Boys' School.
Exhibit and Demonstration, by A. J. Wells.
Dewsbury and District Wikeless Society.
Lecture by Mr. Whiteley (Bradford).
Hackney and District Radio Society

At the Y.M.C.A., Mare Street, E.8. Informal
meeting.
At t.'.-.'O to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1,050 metres.

Friday, January 26th.

Radio Society op Highgate.
At 7.45 p.m. at the 1919 Club, Soutli Grove.
Lecture on " Direction Finding," by Mr. Wise.

Manchester Wireless Society.
Discussion.

Leeds and District Amateur Wireless
Society.

Instructional Meeting. Lecture on " Construc-
tion of Inter-Valve Transformers," by S.

Kniveton.
Sheffield and District Wibbless Society.

At 7.30 p.m. At the Dept. of Applied Science,

St. George's Square. Practical Demonstration.

Correspondence
To the Editor of The Wireless World and

Radio Review.
Sir,—Referring to tlie subject of The Armstrong

Super-Regenerative Receiver, I find tliat the circuit

recently' given by Mr. Harris works very well,

but I would suggest the following modifications :

—

(1) The American broadcasting band of wave-
lengths is slightly under ours, and if the dimen-
sions given by Mr. Harris are followed the con-
denser should be placed in shunt with the tuning
coil instead of in series with the loop.

(2) The intermediate tappings are not required,

as I find the minimum W.L. of coil as given
about 340 metres.

(3) Vernier adjustments to the variable
condensers are a big help, and on the oscillating

valve rheostat an immense advantage.

(4) The inductance winchngs should be in

tlie same direction as the variometer coils.

(5) Although some American writers state

C.W. signals cannot be received well, I find no
Hifliculty in their reception, in fact Morse signals

were the fiist heard on this remarkable and
tricky circuit.

E. R. W. Field.

To the Editor of The Wlreless World
AND Radio Review.

Sir,^I think your readers will be interested
to learn that I have received a communication
from Messrs. Reid, Sharman & Co., Solicitors to

Captain Bolitlio, informing me that Captain
Bolitho is the inventor of the Super-Regenerative
Cii'cuit, and that the instrument built by me and
described in The Wireless World and Radio Review
of October 21st last, is covered by Captain Bolitho's

patent, 150330.
Percy W. Harris.

Jaymary 5th, 1923.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :

—

London 2 LO 309 metres.
Birmmgham 5 IT 420 ,,

Manchester 2 ZY 385
Newcastle 5 NO 400 ,,
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Questions and Answers
yOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice

and information on matters pertaining to both the technical and non-technical sides of ivireless work. Readers
ahoidd comply with the following rules :—(1) Each questions should be numbered and written on a separate sheet

on one side of the paper, and addressed " Question and Answers," Editor, The Wireless World and Radio
Review, 12! I'i, Henrietta Street, London, W.C'.'2. Queries should be clear and concise. (2) Before send ing in

t)ieir ([ucitions readers are advised to search recent numbers to see whether the same queries have not been dealt

with before. (3) Each communication sent in to be accompanied by the " Questions and Answers " coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name pud address of the queri.'it, ichich is for reference atid not for publication, to appear at the top oj every .sheet

or sheets, and unless typewritten, this should be in block capitals. Queries will be answered, under the initials

and town of the correspondent, or, if .so desired, under a " nom de plume." (5) In view of the fact that a large

proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised,

before making use of them, to satisfy themselves that they would not be infringing pateyUs. (li) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions is

the maxuniDii u-hich may be .^i iit in at one time.

' REDESIGNER " (Kent) wishes to convert

his set from one H.F., oiie detector, one L.F., to one
detector, two L.F., and asks for diagram.
We suggest you adhere to the old arrangement

as we do not think the addition of one note-magni-
fying V'alve will compensate for the loss of one
high frequency comiected valve ; but without
knowledge of the three-valve circuit which you use,

we cannot help you much, nor say why the results

are unsatisfactory, but the arrangement of the
detector and two-note magnifier set will be only
limited by the tuning range of the aerial circuit.

See Fig. i.

" T.C.O." (Southport) asks whether it is an
advantage to use different anode potentials for valves

which are used to function in different ways.

The proposed method of applying the high
tension voltage is correct. As a rule you will find

that 70 volts are required on the low frequency
valves, rather less on the detector valve, and some
adjustment is required to obtain the best potential

for the high frequency valves. These remarks
assimie the use of " R " tj-pe valves. The adjust-

ment of H.T. potential is just as important as the
adjustment of filament cui'rent.

"R.H." (Herts.) asks (I) For a diagram of
a crystal valve circuit using a loose coupler. (2)
For the values of various condensers. (3) For the

position of the telephone transformer and particulars

for making same. (4) Where to obtain constructional
details of honeycomb, basket and slab coils.

( 1 ) We suggest you look through this section
in recent issues when you will find a number of
circuits using a crystal and a valve, and you will

be able to choose one whicli meets youi- reqviire-

ments. (2) The values of condensers are given in
aU recent issues. (3) The primarj' winding of the
telephone transformer may consist of 3 ozs. of
No. 44 S.S.C., and the secondary, 3 ozs. of No. 34
S.S.C. (4) The construction of coils is fuUy dealt
%vith in Mr. Coursey's book entitled " Radio Ex-
perimenter's Handbook," price 3s. Bd., obtainable
from the publishers, 13, Henrietta Street, W.C.2.

Fig. 1.

"RADIO KLOOFNEK " (Capetown) lias a
single-valve .set, and asks ( 1 ) Whether it is detrimental
to the working of the set to run various leads from the

instruments through a wooden table. (2) Whether
it is possible to insert a microphone in the aerial

circuit a)id transmit speech for a short distance.

( 1 ) The circuit is working very satisfactorily,

and provided care is taken to properly insulate

the leads, and their length is kept reasonaljly

short, we do not think any loss of signal strength
will occur through wiring the set on a wooden
table. (2) We suggest you increase the filament
heating battery to (i volts, and the anode voltage
to 70 volts. It would then be possible with a micro-
phone inserted in the earth lead to transmit tele-

phony for a short distance, provided the coupling
between the grid and plate circuits is made very
close.
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" B.D." (Southsea) asks (1) For u diayram
of a five-vdirc nt-iiver jor use o» wavelengths up to

2.500 metres:. (2) How could an external hetermlyne
he coupled with the receiver. (3) Would the arrange-
ment operate a loud speaker. (4) How to nuike a

H.F. intervalve transformer for receiving up to

2.500 metres.

( 1 ) See Fig. 2. A switch is conneeted in the
aerial circuit to join the A.T.C. and A.T.I, in series

or parallel for short or long wave reception, and a
'" tune-stand-by " .switch is provided which will

be found useful wlien tvuiing in. (2) A small coil

consisting of a few turns is coupled to the anode
coil in the second anode circuit ; only a small
coupling is required. The generator may be an
ordinary heterodyne wavemeter with the coil con-
nected in the anode circuit. When receiving
short wavelengths you may find it an advantage
to couple the first anode coil with the closed circuit

coil. If the circuit oscillates rather easily, the
connections to the filaments (A) should be changed
from — " to -)- "'. (3) You will be able to operate
a loud speaker from this receiver. (4) H.F.
transformers were described in the issues of Septem-
ber 2nd and lOth. The circuit given uses the
tmied anode method of coupling as generally good
results are easier to obtain, both from the operating
ami constructional poiuts of view.

" H.E.G." (Surrey) submits a .laniple of uire
and asks (1) Its size. (2) If it is suitable for inter-

valve transformer construction. (3) Whether it may
be u-^ed to wind a telephone receiver.

(I) The wire is No. 34 S.W.G., S.S.C. (2) The
wire is rather heavy for this purpose. We .suggest

you use 3 ozs. of Xo. 44 S.S.C for the primary,
and 3 ozs. of Xo. 40 S.S.C. for the secondary.
The telephone transformer may consist of a winding
of 3 ozs. of No. 44 S.S.C. for the priraarv, and 3 ozs.

of No. 34 S.S.C. for the secondary. (3) The tele-

phones may be woimd with No. 34 S.S.C. wire.

The bobbins should be filled.

"J.P." (Preston).—We suggest you employ
a three-valve recei\er. using one H.F., one detector,

and one L.F. connected valves. We cannot name
any particular manufacturer, but the firm you
mention manufactiire a unit system from which
you could build up a three-vah'e .set. However, the
bettei" plan is to consult the advertisements in

this journal, and write for the catalogues issued

by the manufacturers concerned and make a choice.

Some firms have a good re]j\itation for their pro-

ducts, and these are generally the most expensive.

To purchase cheap apparatus is a false economy.
The aerial is very satisfactory.

" A.J." (Middlesex).—We consider the result

0-0004 ijr

^;v 1^ i
-fi¥S' /K-m

Fill. 2.

" HIGH FREOVENCY " (Birmingham) <i.sks

(1) Whether the circuit submitted is suitable for the

reception of broadcast transmission. (2) The dimen-
sions of the reaction coil. (3) Are the values of

components as given in an is.me of this journal

correct. (4) Windings of honeycomb coils to cover

all wavelengths.

(1) The circuit is quite suitable, except that the

secondary circuit is not tuned with a variable

condenser, which is probably a slip. (2) The reac-

tion coil should consist of about 100 turns of No. 38

S.S.C, wound on a former with a diameter of 2".

When receiving long wave signals extra coils

may be added in aeries with the reaction circuit.

The reaction coil coupling should be variable.

(3) The values given are correct. (4) You should
wind about 12 coils, with turns from 40 to 2,500.

For short wavelength work use coils with 40, 60,

95 and 1 30 turns. The formers may be 2" diameter
and 2" wide.

you liave obtained to be quite satisfactory. To
obtain greater signal strength, we suggest you add
one note magnifying valve, and if you wish to

receive broadcasting from the broadcasting stations

situated in the North of England or Scotland,

we suggest you add one high frequency valve
connected as indicated in the issue of September
2nd, page 717. The trouble wliich you e-xperience

is due to the series parallel switch, and is simply
a matter of timing. You do not give any par-

ticulars of yoiu' coil, so we are unable to definitely

say whether this is the case. The series parallel

switch is connected correctly. We cannot give a

definite reason why the " R " valve works best

with only 27 volts on the plate, but we consider

it is probably due to the use of too low a filament

voltage. Four volts are required as a rule acm^-
the valve filament, which means that a six-\olt

accumulator is required if you use a filament

resistance.
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" A.B." (Plymouth) asks for a diagram of a

receiver irhich irill operate a loud speaker It'heii

coiiDCCled with a frame aerial.

We suggest, you use a receiver coiiiprising two
H.K.. one detector, and two L.F. valves. The
H.F. valves may be coupled by means of a tuned
ano I •coil and a >;ricl condenser and leak (fig. 3). The

540

necessarytelephony. (2) Whether a licence

before he can use a receiving set.

(1) The diagram given on page 310 of December
2nd issue will meet your requirements. The tuning
inductance may consist of a winding 5" in diameter
and 8" long, with 18 tappings. When receiving
short wavelengths the high frequency intervalve

Fiy. 3.

anode coil suggested is quite suitable. We suggest
you employ a three-coil holder with a complete set

of coils. The H.T. supply for the anodes of the
\-alves should be adjustable : in general, valves
which function as H.F. amplifiers do not require
the same potential as those which function as an
L.F. amplifier. For this purpose tapping leads
are indicated. Suitable values of components
are indicated, and it would be as well to
purchase first-class apparatus. To purchase
cheap, or apparatus made by a firm without a
great deal of wireless experience, is a false economy.
A switch is shown for connecting the A.T.C. anil

A.T.I, in series or parallel, for short or long waves
respectively, and another has the piu'pose of con-
necting either the aerial or closecl circuit to the
first valve. When tuning in, it is better to connect
the aerial circuit to the valve, and after signals

are heard, to change over to the closed circuit.

"C.F.I." (Hunts.).--The aerial tuning in-

ductance may consist of a winding of No. 28
D.C.C. wire, 5" in diameter and 8" long, and 1(1

tappings may be taken at equal intervals. The
secondary circuit, which we assume will be tuned
with a 0-0005 condenser, jnay consist of a winding
i" in diameter and 10" long, wound full of No. 32
D.C.C. Ten tappings should be taken from this

winding at equal distances. Before winding,
the former should be thoroughly dried, and after
the winding is wound on the former, the whole
should be dried out, and only a little insulating
material, such as a good shellac, applied to prevent
the absorption of moisture during tise.

"T.S.F." (Hants.) asks (1) For the issiie it>

vhich appears the diagram of a receiver sititabU

for receiving short and long wave telegraphy and

transformer is used, and the reaction coil may be
coupled to the secondary of this transformer.
W'lien receiving longer wavelengths, the reaction
coil should be coupled with the aerial timing
inductance. The construction of intervalve trans-
formers has been described in the issues of Septem-
ber 2nd and lOth. The anode resistance shoulil

have a value of the order of 80,000 ohms. (2) It

is necessary to hold a licence before you conduct
experiments with wireless reception, and you
should aiiplj' to the Secretary, the Post Office,

London.

" WORRIED " (Yeovil) asks (1 ) Who is 2 FQ.
(2) Wliji his receiver, particuhirs of irhich are sub-

mitted, is noisy. (3) The name of the station which
is transmitting speech daily on 3,(i00 metres. (4)
Whfit is the catcse of the variation in atmospheric
strength between the day and the night reception.

(1) 2 FQ is the call sign of Messrs. Burndept,
Ltd., experimental station, Blackheath, London.
A full list of the call signs of experimental and
amateur transmitting stations may be obtained
(price Gd.) from the Mail Order Dept., The Wireless
Press. Ltd., 12 & 13, Henrietta Street, Strand,
London, W.C.2. (2) We suggest you fit a filament
resistance to control the filament current of each
valve, and increase the L.T. voltage to (! volts.

As your H.T. battery has had considerable use,

He think the trouble is due to cells becoming worn
out ; otherwise the circuit is correct. (3) We have
no information of this station, although we believe

a number of Cierman stations are conducting
telephony transmissions on a wavelength of 3,600
metres daily. (4) The whole question of atmos-
pherics is very involved, and we cannot usefully

discuss the question briefly, but we would refer

i,ou to any standard te.xt-book on the subject.
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'
' HOPEFUL '

' (Birmingham) wishes to con-
vert hif! one-valve receiver into a two-valve receiver,

and asks (I) For a circuit showing one H.F. and
one detector valve. (2) For particulars oj windings
of the coils. (3) Whether to tune the reaction coil.

(4) Whether he may expect considerably better residts

from two valves.

(1) See Fig. 4. Suitable values are marked in.

(2) The aerial coil may consist of a winding 4"

in diameter and 8" long, wound full of No. 22
D.C.C. The anode coil may consist of a winding

Fig. 4.

3" in diameter and 8" long, wovmd full of No. 28
D.C.C. (3) In this event the tuned anode coil

acts as a reaction coil. (4) We think you will

obtain much louder signals from this two-valve
combination. We have made it as simple as

possible and in such a manner that very few new
components will be required.

" G.F." (Bermondsey) aslcs for the connections

of a valve detector to replace the crystal detector in
his present set.

See Fig. 5, page 76, October 14th issue. We
suggest, however, that you use the single valve
as a high frequency amplifier, and still make use
of the crystal detector for rectification, and we
would refer you to Fig. 2 on page 183, November
4th issue. The anode is tuned by means of a coil

and tuning condenser. This method will give
far better results than would be obtained from
the use of the detector valve by itself.

" C.R." (Weybridge) submits particulars of his

receiver and asks ( 1 ) The correct method of joining

a L.F. transformer. (2) For criticism of his receiver.

(1) The correct method of joining a L.F. trans-

former is indicated in Figs. 3 ancl 4, page 215,

November Uth issue. (2) The wiring diagram
submitted is correct, with the exception of a con-

denser across the primary winding of the L.F.

transformer. In addition, we think you should
use higher anode volts, and very likely your valves

are not satisfactory. Generally very superior

results are obtained when " R " type valves are

used. In this case it is better to use an anode
potential of about 60 volts with a 6-volt battery

coiuiected across the filament in series with the
filament resistance. The resistance should be
about 7 ohms, and should be sufficient to reduce the
filament current, so that there is no danger of the
valves burning out. You will notice that we have
coimected the filament resistances in the negative
lead, and the grid leak is connected directly
between the grid and negative of the filament
battery.

"R.G." (Som.) refers to Fig. 5, page 216,
and asks ( 1 ) For particulars of the anode tuning
coils. (2) How to use a three-coil holder with this

circuit.

( 1 ) The first three valves have each a tuned
anode coil in the anode circuits, and each coil

and condenser should be as alike as possible.

Plug-in coils may be used, or tapped cylindrical

coils are useful. The coil which is shown coupled
to the anode coil of the first valve is the reaction
coil, as may be seen from following out the diagram
carefully. Coupling the reaction coil in this maiuier
prevents the possibility of energy oscillations being
set up in the aerial circuit. The anode coil should
be made a little larger than the closed circuit coil.

(2) The reaction coil may be plugged in the spare
coil to either of the three coil holders, in which case
care must be taken to [prevent oscillating energy
being set up in the aerial circuit. The position
of the reaction coil in the diagram referred to is

simply moved. The wiring remains the same.
Alternatively you could cut out the reaction
coil and couple the first tuned anode coil with the
closed circuit coil.

" R.W." (Dundee) asks (1) for a two-valve
circuit, 1 H.F. and 1 detector, icith a switch to dis-

connect one valve. (2) Whether a plate 5'x2'6"
is suitable for use as an earth.

( 1 ) See Fig. 5. The timed anode method of
H.F. coupling is used. (2) This should provide
a good earth.

Fig. 5.

" A.G." (Salisbury).—The circuits referred to
are good circuits for experimental purposes, but
we think you would obtain greater selectivity

and amplification by adopting an H.F. intervalve

transformer connected in the usual manner. The
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transforinei- wiiiJiiigs should be rletennined by
I'xppriiiieiit to nive the greatest step-up in voltage,

and as eaeh winding is tuned with a variable

fondenser. tlie windings shoulil be loosely covipled

In order that tuning one eireuit will not greatly

change the tuning of the eoupled circuit-s. For
this piuposc the transformer may consist of a
lyliiKJer 3i" diameter with a tapped winding.

|'he soi-ondary should be constnieted so that it may
slide into or out of the primai-y winding. The
winding should be spaeed, to reduoe self capacity.

I'sing the normal method of connection. I lie II. T.

I)attery may be conunon to each anode nnuil.
although each circuit will require a different H.'J'.

voltage. The circuits .sketched arc normal circuits,

\\ ifh the addition of variable ciniiiliug. I he provision

of which enables \cry seleetivi' ttuiing, and high

anipliticalion. Suitable valves are indicated. \\"e

think it is not advisable to use a common H.T.

battery with the type of circuit submitteil.

" L.J.\'." (Devon). «si-6- (1) Fur iliitu to runltlr

him Id coii-ilruft a current limilrr or barrchr. (2)

Tlic tjpkin'idon of n pcctiiiorili) experienced niwn
ii-iiny a cri/.ilal rectifier. (3) Whether it is correct

to be guided by filament current nr flie eullinje iipplieil

to the fihiments.

(I) \\'e can give you very little data concerning
the eoiLstruetion of the current liniiler. The wire

is of iron or special iron alloy, and is sealed into

a tube wliich contains hydrogen to prevent the wire

burning. The exact composition of the wire, and
the pressure of hydrogen fn the tube is probablj'

only known to the manufacturers, and very little

information is available for publication. (2) With-
out a knowledge of the circuit and disposition

of the components of your receiver, we caiuiot

state why the effects are noticed. We think you
may be sure the crystal does not provide the explan-

ation. (3) The emission from a given filament

fiepends upon its temperature, which is determined
b_\- the heating current. During the life of the valve,

the filament becomes thimier, and to maintain the

emission, or what is the same thing, to maintain
the heating ciurent at its previous value, a higher

voltage is rerpiired. Sending the same current

through the valve in tliis manner to keep \vp the

emission gi\es the filament a higher temperature,

anti its life is greatly reduced. The output of the

vahe may be maintained by increasing the filament

voltage as the filament becomes old, but if long

life of the valve is desired, the applied potential

should be held constant, and the output be allowed
to fall off. When using valves for reception,

it is usual to be guided bj- the requirements of the

circuit, irrespective of whether this results in the

valve current being \'aried.

"EASTERN" (Norfolk) asks (!) Whellier

diagram submitted is correct ami suitable. (2) aMui/

reaction he (jbtained by using a two-coil holder,

one coil being a reaction coil and the other fnrminy
a luned unoele coil of the first valve. (3) Whether
an amplifier in his possession is suitable for use

with the circuit in. (1) above, (-t) Whether proposed
arrangement for long wave reception is suitable.

(1) and (2) The diagram submitted is correct,

but you will notice notification which appeared
in the issue of November 18th. When tuned
stand-by connections are provided, the reaction

coil should be eoupled Avitli the aerial coil. It is

better however to couple the reaction coil and anode
coil together. Reaction effects are easilj' obtained,
and the Post (iffiie approve of this method of using
reaction. (3) The amplilier in your jiossession

may be used in conjunction with the tuner, in

place of the telephones of the t\mor. The input
circuits of the amplifier shoidd be connectcMl.

provided the H.T.-- is connei'te<l to the same
side of the filament battery in each case : eoimnon
H.T. and L.'l'. batteries may be used. (4) The
grid condenser may with advantage be given a
little lai'gcr capatuty than wIkmi receiving on long
wavelengths, anil we suggest you tiy (1-1)004 or

O-OOO.") mfds. The by-pass condensers may have
th(> same value as for short wa\'e reception. The
grifl leak will probably not r'eciuire changing,
although it is sometimes Ijefter to connect a little

higher leak resistance, and we suggest 2 megohms.

"HETERODYNE " (South Wales). We do
not think you will obtain any increa.so in output
from yoiu" generator by joining the \ai\'es in parallel

We suggest you increase the anode and filament

voltage and tight'en the coupling between the grid

and plate circuit coils. However, the method of

joininu \'alves in jtarallel inrlieated l)^' \'ovn' sketch
is correct.

" R.A." (Sussex) asks for a pnietienl lest to

deterininc whether the set is oscillating.

A practical test of oscillation is to touch the
grid condenser of the first valve while listening

with the receivers. If the circuit is oscillating,

a loud pop will be heard in the receivers when the
connection is touched, and when the finger is

renioved. To stop the o.scillations, the filament

circuit and H.T. potential should bo adjusted,

and if the circuit persistently oscillates, the reaction

coil shoulfl be reversed. It will also be better to

connect the grid leak to the + ''' L.T.

" E.C.H." (Doncaster) is situated near a large

50 cycle power transformer anil has difficulty in

receiving signals due to the hum.
It is a difficult matter to prevent luun when

one is situated so clo.sely to a large A.C. power
unit. We find that the arrangement which is

very effective in one ease is useless in another
ca.se. However, we think you coidd make up a

rough frame aerial and try the result. The hum
which is heard in the telephones before the aerial

is connected generally is not heartl when signals

are received. We suggest a frame aerial because

the hum is often picked up by the earth lead

having a small P.D. set up across it, and the removal
of the outside aerial reduces the chances of in-

ductive effects, t'sing H.l-'. valves in place of L.F.

valves is generally a \eiy effective method of

reducing hum. Iron core transformers themselves
pick up a considerable amount of L.F. energy due
to the magnetic field set up by the transmission

lines. As a final precaution, the set may be
completel}' screened with tin foil, or a tui box,

and the telephone and battery leads wrapped
round with wire and earthed.

" G.R.W." (Watford) proposes to construct

a three-vcdve receiver to operate a loud speaker and
asks the best arrangement to adopt, with diagram.

The diagram (Fig. 1 ) on page 249, Xovember 18th

issue, shows the connections of one H.F., one
detector and one L.F. coupled valves, and may be

D
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thorouglily recommended. The H.F. coupling
makes use of a timed anode, and grid condenser
and leak. The anode coil and reaction coil may
be inoinited on a two-coil holder in a similar maimer
to the aerial and closed circuits. If the circuit

tends to be unstable, you would find it helpful

to connect the closed circuit between the grid

and — L.T. and the leak resistance -i- L.T. If you
are not accustomed to tuning. Me suggest ti'ou

connect a switch to connect the aerial circuit or

the closed circuit to the input of the first valve.

Then with the switch in the " stand-by " or aerial

position, signals are tuned in. If the switch is

now thrown over to the "time" or closed circuit

])Osition, it is quite easy to alter to time the secondary
circuit to the aerial circuit.

"W.S.B." (Newport Pagnell) «»(/.•. «« n

.thetch of his aerial and tuniM, and asks (1) Whether
aerial arrangement is suitable. (2) Hoir to ridi a

H.F. connected valve to his crystal •let. {'.i) How to

connect the H.F. transformer lappings.

{ 1 ) The proposed arrangement is quite suitable,

and we consider you possess a good aerial. (2) and

"W.L.B." (Fulham).—See Fig
able \alues are marked in.

Suit-

Fig. (i

(3) As you propose to purchase a tapped H.F.
transformer, the manufactui'er will supply you with
a diagram showing how to connect it up. See
Fig. 6.

"E.T." (Middlesex).—A broadca.st licence

is grautetl only to those persons who purchase
apparatus bearing the stamp " B.B.C." The
apparatus which bears this stamp has been pa.ssed

by the Post Office, and is such that energy cannot
be set oscillating in the aerial circuit. Persons
who construct their own apparatus are not granted
.a broadcast licence, but an experimenter's licence,

if it is considered that their qualifications aie such
that harmful eSects will not result through the
use of apparatus.

"E.G." (S.W.16).— (1) Celluloid labels may
be fastened to ebonite with Prout's elastic glue.

(2) There is no successful solvent of ebonite,

but the surface of ebonite may be softened with
carbon disulphide.

" K.H.F." (India) submits a diagram and asks

for criticism.

The proposed arrangement is quite suitable

provided single valves are used. It is not necessary

neitlier is it of much assistance, to connect re-

ceiving valves in parallel for H.F. amplificatioii.

Fig. 7.

" E.B." (Medstead) asks (1) For criiicism of
his receiver, particulars of which are submitted.

(2) Whether we consider any alteration is necessary,

(3) What stations he should receive.

(I) and (2) The diagram submitted is quite
suitable, although when receiving short wavelengths
we suggest you connect the timini; condenser in

series with tlie A.T.I. \\'ithout a knowledge of the

size of yom' iutluctance coil, we cannot estimate
the wa\'elength range of the set. The \alue of

resistance given does not help us much, as the in-

ductance coil does not possess resistance in any
useful sen.se. (3) We think you will be able to

hear the broadcast transmissions, and also the
transmissions of local amateurs. You may, in

addition, receive the transmissions from higher
power long wave stations.

(["H.K." (Gorleston-on-Sea).— (1) The set

to which you refer will time from 2.30 to 050 metres.

(2) Xo doubt the method of coiuiectiug the valves

is patented, but j-ou may test such circuits in your
experimental work. (3) The H.T. battery may be

(iO volts and the L.T. U volts. (4) Vi'e suggest

you secure a bound volume of this journal for the

half-year ending 30th September, 1922.

" G.G.B." (Wimbledon Park) submits a

diagram of connections and asks (1) For criticism

of the proposed arrangement. (2) For particulars

of a suitable reaction coil which is to be -tj" in diameter

to couple into a tuned anode coil. (3) The approxi-

mate capacity of the aerial in microfarads. (4) What
is the approximate relationship between the dimensions

of the tuned anode coil and the reaction coil for short

wave work.

( 1 ) The proposed arrangement is very suitable

indeed, and is a standard circuit. (2) The reaction

coil marked " R '" in the diagram submitted

may consist of 50 tiuns of No. 3-t D.C.C. wound on
a 4.V" diameter former. Tlu-ee tappings shoidd

be taken. (3) The approximate capacity of the

aerial is 00025 mfds. (4) To obtain the correct

reaction effects the dimensions of the reaction

coil depend largely upon the tuning atljustments

and upon tlie wiring of the receiver. In general

the reaction coil will require a|)i)roximately the

same inductance as the tuned anode coil.
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" W.P.A." (Congleton) i/.stv (1) For crilicittm

of his set.
(2J^

Fur diaifrinii of one-valve set.

(3) Does the .wi comply irith P.O. regulations. (4)
For design of a three-valve set.

(1) The diagrain submitted shows no grid leak

or aerial timing condenser, otherwise it is correct.

We suggest you use "' R " type valves, volts

L.T. and 70 volts H.T. It is better to time the
aerial circuit with a condenser of 0-001 maximum
capacity, that is, witli a condenser made up of

about 61 plates. A vernier three-plate condenser
may be connected acro.ss it for- fine tuning. The
cIo.sed circuit tuning conden.sci- and the inductance
are quite suitable. (2) See Fig. 8. The figure

indicates the method of connecting up one H.F.
valve with one detector \-alve. The anode of the
H.F. valve contains a coil and condenser which
together tune to the wavelengtii of the signal.

Suitable values are indicated. (31 The arrange-
ment is permitted by tlie I'ost OHice. (4) See
figure. This circuit is Fig. S with a note magnifier
added. From these two figm-es you will be able
to add H.F. or L.F. connected \alves as desired.

"W.E.N." (Lincoln) d.sks (1) How to prevent
the noise ivhich he henrs in the reeeivers while reeeiving
or when the aerial anrt earth are diseonneeted. (2)
How many turn.s of No. 30 .ihould he wound on a

-i former to provide reaction between ivavelenglhs

of 200 lo 1.000 metre^s. The reaction coil m to he
coupled lo the H.F. transformer. (3) Is he correct

in a.^suniing that if a circuit is using 10 amps, at

1)0 voUs. the ivallK absorbed in the circuit amount to (iOO.

( 1 ) We gather from your remai-ks that the
trouble is due to induction from neighbouring
mains. Provided the noise does not exist when the
signals are being received, we tliink you have
nothing to worry about. It is a difficult matter
to remove the noise. VV^e suggest tliat if possible
you use a coimterpoise in place of the earth (con-

nection, and also try screening the telephone
leads by wrapping them round with soft iron wire
coimecting them with earth. (2) .\ suitable re-

action coil wouUl consist of 100 turns of No. 30
.S.S.C. «-ound on a 2.V" former. We suggest you
provide three tappings, as the amount of reaction
required depends largely- upon the wiriiit; of your

Fig. S.

"H.D.K." (Clapham) asl.s (1) Fcr the gauges
of the samples of wire submitted. (2) .4re any of
the wires submitted of *<.?e in building a telephone
trun.tformer. Is the iron tvire suitable fm- the core

of (I transformer. (3) For partirular.i to enable
him to construct a telephone lran.-.for»icr. (i) Is
there any good hook published dealing with the

con.^truction of telephone transformers.

( 1 ) Particulars of the samples of wire submitted
are as follows:— (o) 34 D.S.C. copper: (6) 38
.S.S.C. copper : (r) 39 S.S.C. copper : (rf) 37 S.S.C.
copper: (e) 21 enamelled copper: (/) 18 bare
copper: {g) Gauge 22 iron wire. (2) aiid (3) We
suggest that for the jjrimary winding of the telephone
transformer you use No. 351 S.S.C. copper wire
and for the secondary \o. 34 S.S.C. wire. The
core ma.\- be built u]) of the No. 22 iron wire. We
suggest you build a coie i" in diameter and 4" long.
The jirimary winding should be woimd on first,

anil may con.sist of 4 ozs. of No. 3it S.S.C. wire.
The secondary may consist of 2J ozs. of No. 34.

'Die high resistance telephones may be connected
in .series with the tele])hone transformer primary,
and a third winding on the transformer is not
recommended. (4) We do not know of a .suitable

imbljcation to which you may lie referred.

recei\er. (3) The power absorbed by a direct
current circuit in watts is equal to the \oltage
drop across the circuit, times the current flowing
in the circuit, therefore the example ciuoted above
is correct.

"AMATEUR ELECTRIC " (Cheshire) sub-
mits a diagram of the connections of hitt receiver and
asks (1) Whether the connectiotis are correcti (2)
The correct method of connecting L.F. valves. (3)
How to odd a H.F. panel, using the H.F. tretus-

form.er method of amplification.

(1) The comiections of the unit .system are
not quite correct. We suggest you add a closed
circuit, and a grid leak and condenser. Pre-
sumably the latter was oinitted from the sketch
in error. (2) Calling the beginning of the primary
and secondary windings IP and IS respectively,
when the two windings are wound in the same
direction, IP is oonnected with -r H.T. and IS with
the grid. OP and OS are connected with plate
and filament respectively. (3) See Fig. 5, page 113,

October 21st issue.

" H.A." (Lanes.) asks (1) Which of two aeriaU
will be better for short wavelength reception. (2)
Whether the four-valve receiver described in the
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issut'.s of -J nlij \~itli. •!'//// 22/;*/ ilttfl AtulHst X'llh r.s

.tidtiihle fur llic nrcption of hroadaist tniii.iiHi-ssiiiiia.

We suggest you use tlie single wire aerial wliicli

is 80' long and 20' liigli. (2) 'I'lie receiver referred
to is quite suitable, provided the reaction coil is

coupled with the anode coil as shown in the issue

of November 25th.

"G.F." (Ealing) auks (1) Whether he may
expect to sotitfiietoiily operate a loiul speaker from
(I tiro raire nreirer — one detector and one loiv

frequency. (2) Whether the arrangement, one H.F.
valve, one crystal detector and one L.F. valve will

provide sufficient signal strength to operate the loud
speaker.

( 1 ) You will not be able to successfully operate
the loud speaker from a two-valve receiver. (2)

This arrangement will probably not provide
aufficient signal strength for yoiu' piu'pose. We
.suggest you employ one H.F., one detector and
two L.F. connectetl valves as given in Fig. 4,

page 38(), December Kith issue.

"L.J.N.K." (Rugby) submits a diagram of

connections and asks (1 ) Whether a receiver connected
up in the manner indicated is liable to radiate energy.

(2) Is it advisable to provide a reaction coil with

inductive value similar to the tuning coil. (3) What
power will operate a Weston relay. (4) Is the aboi^e

relay suitable jor operating a Syphon recorder.

(1) The arrangement proposed will not radiate

energy under ordinary circumstances, and may
therefore be recommended. (2) Tlie size of the
reaction coil de]>ends largely upon the construction
of the I'eceiver. and we suggest the reaction i-oil

be provided with tappings. (3) The W^eston relay

will operate with a current of 0* 2 milliamperes.

(4) The Weston relay is suitable for slow speed
recording [lurposes.

" H.B.F." (Liverpool) submits a diagram oj

connections jor our criticism.

The propo.sed arrangement is fairly suitable.

We suggest you connect a switch in the aerial

circuit for connecting the condenser in .series with
the aerial tuning inductance when receiving short

wavelengths. A vernier condenser is very useful

in the aerial circuit. The grid condenser should
have a value of 00003 mfds., and the grid-leak

2 megohms. A condenser of 1 mfd. should be
connected across the H.T. battery. If the set

tends to oscillate, the connections of the secondary
of the H.F. transformers should be matle between
the grid and the + L.T.

"E.McK." (Glasgow) submits a diagram of
the receiver he proposes to buihl and asks (1) Should
the H.F. tran.sfornier be mounted in stwh a nuinncr

that the reaction coil may be nuyved over it. (2)
Is it necessary to tune the reaction coil. (3) Are
the condensers hailing values 0-0005 mfds. and 0*001

mfds. suitable. (4) Will the receiver function

efficiently on all wavelengths provided the tuning

is properly carried out.

(1) The reaction coil should be mounted so that

it may swing near the H.F. transformer. W^e
would refer you to the articles on "' Rxpei imental
Station Design " in the issues of Se[)tember 2nd
and Sejjtember 16th. (2) It is not neces.sary to

time the reaction coil, although in some cases it is

helpful. We suggest you provide a tuning con-

denser of 00003 mfds." for this purpose. (3) The
capacity of the variable condensers suggested is

quite suitable. (4) The receiver should function
elUcietitly providing the tuning is properly carried
out.

" A.O.G." (Cornwall) refers to the Arnuitrong
super-regenerative circuit, and asks several questions.

We are afraid you do not un<lerstand the principles

underlying the operation of the Armstrong super-
regenerative receiver. It is not possible to con-
struct such a receiver having a maximum wave-
length of 8,000 metres. In the suggested diagi'am
there are a large number of errors, and in addition
you [iropose to use it in conjunction with an ordinary
open aerial. We suggest you abandon the idea

of constructing this receiver ; in any case it should
not be used except with a loop aerial having 2' sides.

"D.R.M." (Gt. Missenden) asks (1) Whether
ire can refer him to a practical treatise on the design

and construction of wireless receivers. (2) Whether
it is possible to attend a college and take a complete
course in radio engineering.

( 1 ) We are afraid we cannot recommend a book
to meet your exact requirements, but you will be
able to gain a great deal of information from the
study of the standaid wireless works. We suggest

you consult the catalogue of books issued by The
Wireless Pre.ss, Ltd., and make a choice yourself,

as you will be able to judge matters, such as the
price, better yourself. (2) It is quite possible

to attend a college to take a complete course in

radio engineering, and we suggest you communicate
with the college nearest your home.

"J.W.G." (Wigan) has a three-valve set, and
is using " B " type calves. He asks whether the

lists of components submitted is suitable.

The dimensions and values of the components
are quite suitable for your piu'pose. We cannot
say what stations you will hear, but you may be
sure you will hear the broadcasting stations, and
of course those high-])Ower stations to which you
tune.

" J.S.F." (Heme Hill) asks whether a capacity

earth would be better in his circumstances than an
earth connection.

We consider you will obtain better results when
an earth capacity is connected in place of the earth
connection. The counterpoise may consist of

three wires spaced 0' apart run on insulators

mounted on wooden posts (i' high. Tlie length of

the counterpoise should be about 50 per cent, in

excess of that of the aerial wires. The coimter-
poise should, of course, be well insulaterl from the

earth.

SHARE MARKET REPORT

Prices aia we go to press on January 13th, are :

Marconi Ordinary .

.

. . £2 G

,, Preference .. .. 2

Debentures .. .. 103 10

,, Int«r. Marine.. .. 15 6

,. Canadian .. .. 11 6

Radio Corporation of America :
—

Ordinary 16 6

Preference 13 6
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Frame Aerials in Radio Reception
A CONSIDERATION OF SOME OF THEIR PROPERTIES,

WITH DATA FOR CONSTRUCTION.

BECAUSE the frame or loop aerial is a

rather poor collector of energy' from
electro-magnetic waves as compared

with the ordinary elevated type of aerial,

its use has been ver>' restricted until the

advent of the thermionic valve and its develop-

ment as an amplifier. Now, however, the

frame aerial finds favour in many applications

and may be equally as good for radio reception

as elevated aerials, provided that additional

amplification is available, whilst in addition,

the frame aerial has many important advan-
tages over other types.

One of the special advantages of the frame

aerial is its directional properties. For the

benefit of those not familiar with the theory

of directional reception with frame aerials it

may be mentioned that reception is strongest

when the frame is in the same plane as the

direction of the station being received, and
that if the frame is rotated through 90 it will

be noticed that the strength of the incoming
signal is at a minimum since the frame is least

sensitive in this position. A further movement
through 90 , or 180 from the original position,

brings back the strength again to maximum,
since the frame is again in the plane of

the direction of the station being received.

On account of these directional properties it

is possible to use a frame aerial as a means of

reducing or entirely eliminating interference

from transmitting stations not in the same
plane as the station which it is desired to

receive. Thus, for instance, if a receiving

station is in the vicinir\' of a powerful trans-

mitter which normally causes interference, it

may be possible, by employing a frame aerial,

to eliminate this interference where reception

of stations in a direction at right angles to the

interfering station is concerned.

Similarly the frame aerial is now extensively

used in the reception of commercial trans-

atlantic signals, partly on account of the

directional properties assisting in ehminating
interference from other high power stations

but largely because, as compared with elevated

aerials, the frame aerial is less sensitive to atmos-

pheric interference, which is one of the most
serious problems of long distance commercial
working.

Fig. I shows a photograph of a frame aerial

of portable type with the tuning condenser

moimted on the base.

In designing a frame aerial for amateur and
experimental purposes some consideration

should be given to the type of circuit to be

employed with it. Theoretically it is desirable

that the whole of the inductance of the tuning

circuit should be included in the frame itself,

in order that the maximum voltage may be

obtained across the variable condenser in

parallel with the frame aerial inductance,

which is provided for timing. This condenser

should have a ma.ximum value preferably

not exceeding O'ooi mfds.

One of the most important papers on the

subject of frame aerials and frame aerial

design has been pubhshed in the Journal of the

Franklin Institute and is due to A. S. Blatter-

man. In this paper, in considering the design
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of frame aerials, attention is especially drawn
to the following points :

—

(i) Best size of loop and number of turns

for given wavelength.

(2) Effect of spacing

the turns.

(3) Size and kind of

wire.

(4) Insulation and its

effect.

(5) Suitable value of

the tuning condenser.

(6) Effect ofproximity

of the frame to walls, etc.

(7) Effect of dead-

end turns in the frame

inductance.

Brief conclusions are

given below to conside-

ration of these points :

—

(i) Blatterman has

shown that there is a

best size of loop and
number of turns for

reception on a definite

wavelength, and that

for short wavelengths

large frames of few turns

are most suitable and

smaller frames with a

large number of turns

for larger waves, whilst

for the very long wave-
lengths it again becomes
desirable to increase the

size of the frame and
reduce the number of

turns.

(2) The spacing of

the turns has been

shown to be a matter

of considerable import-

ance. If the turns are

wound close together

the inductance value is

increased but at the

same time the resistance

goes up. The m.ost

suitable spacing is where
the resistance is kept as

low as possible without

a loss in the inductance

value.

(3) The size of the wire used does not, of

course, have any effect on the wavelength

\

,-\

Fig. I.

the wire is that it should have a low resistance.

Wire of Nos. 22 to 14 gauge is suitable,

whilst standard electric lighting flex is espe-

cially efficient and has the advantage that it is

convenient to wind and
being well insulated,

the turns can be ar-

ranged to touch if de-

sired.

(4) If the frame is

closely wound then it is

essential that the wire

should be insulated, but

with suitable spacing,

bare wire may be em-
ployed.

(5) The tuning con-

denser used in conjunc-

tion with frame aerials

should preferably not

exceed a maximum value

of O'ooi mfds.

(6) In use, a frame
aerial should be kept at

some distance from the

walls of buildings, since

proximity to such masses
raises the effective re-

sistance of the frame.

(7) It is preferable

not to tap out the turns

of a frame aerial induc-

tance, since this method
introduces dead - end
rums on some adjust-

ments. It is therefore

better if possible to

design the frame so that

it covers the required

range of wavelength

without lappings.

The mechanical con-

struction of a frame to

carry the wires for a

frame aerial is a matter

which leaves much scope

for individual ingenuity.

There are several points

to be remembered in

designing the frame.

The limitations of size,

depending on the space

available for installing

it, is an important factor and it must be

remembered that sufficient space must be

.4 portubh Jrame iierinl irith the tiiDiiii)

condenser mounted on the base.

range and the important point in choosing allowed to permit the free rotation of the
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frame without fouling other apparatus,

etc. It must be easy to rotate the

frame, which should be held in rigidly

secured bearings in order that it

shall not be capable of swinging or

sw'aying, as otherwise the strength

of signals would be continually

varying.

In making use of reaction with a

frame aerial, different methods of

procedure are available. A part of

the inductance may be distinct from
the frame and the reaction coil of

the plate circuit coupled to it, or the

reaction coil may form part of the

frame itself. In this case it is best

to arrange a second frame either

hinged to the side of the main frame

or pivoted within it. Figs. 2 and 3

are suggestions for the design of

frame, to either of which reaction

frames may be added. In Fig. 3 a

suggestion is made for ebonite slots

to receive the wire with which the

frame is wound, and in this case

bare wire, either stranded or of sub-

stantial diameter, may be used in

place of insulated wire, since the

slotted ebonite carriers will serve to

liy. 2. A portable Jnime aeriril nhmiiny thttiilf fur
conistruction.

Fig 3. .-1 de.sifjH to citrry bure irirc -.spdcetl. This fratne

is rotritable.

separate the turns. In Fig. 3 the

frame is wound as a helix, whilst

in Fig. 2 the winding would take

the more usual form of a solenoid.

In Fig. 3 the method of rotating the

frame would be by mounting it on a

rod, for which purpose a guiding

bracket and an upper bearing are

provided, as shown. The frame

shown in Fig. 2 is not arranged to

rotate freely but would be required

to be moved round to stand in the

desired position.

A good deal of data regarding the

number of turns required for

different wavelength ranges has been
published. The chart. Fig. 4, pub-

lished in the jfowna! of the Franklin

In tuiite, gives data on the best

dimensions and number of turns for

wavelengths up to 10,000 metres.

Suppose that it is desired to design

a frame for reception on 2,500

metres. From the chart we find

the following as possible combina-

tions :

—
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Size of Frame. Turns.

4 feet

H feet

10 feet

50
40
23

Spacing.

J inch

j'j; incli

j inch

If now we refer to the curves on the upper
half of the chart we can find the " reception

factor " which indicates which of these

combinations is the most efficient on this

wavelength :

—

Size of

Frame.
Reception
Factor.

4 feet

6 feet

10 feet

0,400
!),.300

>S,tiOO

From this it will be seen that the highest

reception factor is with the 6-ft. frame and

therefore this is the most suitable for use on

2,500 metres with the spacing given.

An interesting fact in connection with the

design of loop aerials for definite wavelengths

is that, where the same length of wire is

used the inductance will give the same

30 40 50
N.TURPHS

Fig. 4.

fimdamental wavelength, irrespective of the

size of frame, if su table spacing is arranged.

In illustration of this the following table is

given, which appeared in a Radio pamphlet

published by the U.S. Signal Corps.

Funda-
Length Spac- Induct- Capac- mental
of Side Turns. ing ance ity Wave-

!
(feet). (inches) (nihys) (mfds) length

j

(metres)

8 3 * 96 75 KiO
1; 4 1 124 Oti 170
4 i 154 55 174

1

3 8 i 193 49 183

Since a 4-ft. frame is a convenient size

for general purposes, the following table of
wavelength ranges obtainable with tuning

condensers of different values may be of value.

Fig. 5. .4 Jriime aeriid in use at Iht

Obicri'iilori/, Piirin.

Spacing of turns, { inch. The wire used

mav be No. 22 D.C.C.
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Value of Parallel Condenser. >

No. of

turns.
1 !

•00005 •0001 0005 •OOl •002 •003

1 . 65 128' 178 250 310
3 130 155 290 400 5,50 675
li 230 380 500 710 1,000 1,200

12 430" 49(1 92(1 1.250 1.700 2.050
24 760 880 I,()00 1 2,10(1 3.000 3,600
48 1,550 1,775 3,150 4,300 6,000 7,000
72 2,200 2,650 4,800 6,400 8,800 11,0(1(1

120 3,930 4,500 7,900 10.000 14,700 17.70(1

240 7,600 9,000 15.().->0 20,.500 27,200 32,900

Where it is desired to 'make use of ordinary
electric lighting flex, the following data may
be of value for reception on short wavelengths.

In this case the condenser employed has a

maximum value of oooi mfds. and the turns
are wound without spacing.

No. of

turns.
Size of

Frame.
Approximate
Wavelengtli

Range (metres).

200 to G50
I

250 to 750
330 to 850

The photograph (Fig. 5), is included as of
interest. This illustrates a frame aerial in use
at the Observatory, Paris, for the receptori of
weather reports transmitted locally. H.S.P.

Accumulator Charging from D.C. Mains

IT
is .now the general practice where

direct current mains exist to charge
filament heating accumulators, and also

H.T. secondary batteries (if they are used),

from them.

The process is quite simple, and the author
trusts that a brief description of the method
he employs is not out of place, as recently

he was very much surprised to find the

occupant of a house in which D.C. mains
existed, laboriously transporting his accumu-
lator to a garage half a mile away.

Public supply D.C. mains have voltages

of between 100 and 250, and the dimensions
of the resistance which has to be constructed
will depend upon this voltage and the size of
the accumulator to be charged. Large ac-

cumulators have a high charging rate, say of
the order of 6 amperes. For smaller ones
which are more generally used with wireless

sets not employing more than three valves,

the charging rate is about 2 to 3 amperes.
It is always preferable to employ a low charging
rate, provided of course that the accumulators
are left in circuit for a sufficient length of time
to ensure a full charge. A suitable charging
rate is usually indicated on the label attached

to the accimiulator and with many types of
accumulator may be taken as a figure repre-

senting one-tenth of the actual ampere hour
capacity. To take an example, an accumulator
may be rated at 40 ampere hours capacity,

giving an actual discharge capacity of half

this figure, that is 20 ampere hours. The

charging rate for an accumulator of this size

may be 2 amperes, consequently the duration

of the charge, allowing for a moderate efficiency,

should be about 13 hours.

To find the resistance value, which is

measured in ohms, of a resistance suitable to

restrict the charging current to 2 amperes,
it is necessary to divide the supply voltage

by the charging rate. Thus, if the supply
mains have a voltage of 210, the resistance

required must have a value of 105 ohms.
Now to obtain this resistance one must
make use of the special resistance wires on the

market, such as " Eureka," " Contra," and
many others. The makers of resistance wire

will readily fiimish such information as
" resistance per yard," " yards per lb." and
" current carrying capacity " for any given

gauge. The gauge seleaed must be capable

of carrying the required current without ex-

cessive heating, and then a simple calculation

will show how many yards, and hence how
many lbs. of wire will be required to produce
a given resistance. This wire, which is some-
what springy, must be wound in the form of

a number of spirals, and the best way of doing

this is to wind it very tightly on a metal rod

of about I in. in diameter, taking great care

during winding that the turns do not sUp
loose, otherwise the finished coils will be
rather uneven.

If the resistance wire is purchased from
an electrical store, one can also obtain there a

number of small china bobbin insulators having
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a diameter of about I in. by J in. to i in. deep,

and furnished with a groove, and having a hole

through the middle. These insulators are

mounted as shown in the accompanying
photograph on a piece of non-inflammable
material such as stiff card asbestos, or better still,

a material known as " Urolite." It is not
possible to fix screws into these fireproof

materials, consequently it is necessary to secure

the china bobbins by means of small ii-on bolts.

lamp fitting, or a better plan still is to detach

the rose at the ceiling and connect in an
additional piece of flexible lead to the two
points, and in addition to the two wires which
pass down to the lamp. Switching on the

current, and immersing the bared ends of this

wire in a glass of water, a brisk effervescence

on one of the leads will indicate that it is the

negative. Great care must be taken, of course,

that the two leads do not touch while the

A Chifrfj'tntj outfit mnde up to tlic flrsvript'ion ijii'eit. The Accuutulnlors stand on o/

III/ chiiui bobbin insulators:

ilninife plflfr, suji iKirtpd

After mounting two rows of bobbins on to the

fireproof board, the ends of the coils are

twisted on to the bobbins, being themselves

shghtly stretched. The finishing end of one
coil is connected to the beginning of the next

so as to put the whole length of wire in circuit.

To bring the current from the mains on to

the accumulator and charging board, an

adaptor may be made use of, attached to a

current is on. The negative lead should be
joined to the negative terminal of the battery,

and the positive lead to one end of the resistance

wire, whilst the other end of the resistance

wire is taken to the positive of the battery.

An additional switch, of the type shown in

the photograph, may be connected in circuit

for completely disconnecting the charging

arrangements from the mains. A small pattern
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ammeter connected in circuit also is a great

advantage, as it not only indicates the charging

rate, but also tells one at a glance whether

the cells are on charge or not.

ACCUMULATORS

A circuit arranged for nccumuUilw cluirglny from
D.C. mains. Provision is made by means of a
twelve point switch for varying the amount of resist-

ance in circuit, so that the charging rate can he

adjusted according to the capacity of battery on charge.

A point of particular importance to be borne
in mind is that the accumulators must be in-

sulated from earth when connected to the

mains, otherwise the effervescence during

charging may cause the acid to froth over

and thus connect the mains to earth. Not
only may the results be serious to the accumu-
lators on charge, but also, if they are in celluloid

containers, there is a danger of fire. The
enterprise of the experimenter may indicate

to him that a leaden tray is just the thing to

prevent the action of the frothing of the

sulphuric acid from the cells on to the floor,

or wherever they are standing, but he is cau-

tioned against putting such an idea into practice

as it is bound to result in a contact to earth of

the supply mains through the conducting

acid.

A special word of warning is also necessary

with regard to the amount of current which

it is safe to take from a house lighting circuit.

Under ordinary conditions this should never

be allowed to exceed 3 A amperes.

The charging of small accumulator cells

of high voltage for use as H.T. batteries is

best arranged through two lamps of the normal

voltage of the supply circuit. One lamp is

connected in each lead from the mains and

the H.T. battery is joined across them. Thus
the two lamps and the H.T. battery are in

series.

When accumulator charging is finished, the

circuit must not be broken by turning off the

switch, or otherwise the battery will discharge

again through other lamps which may be

operated from that switch. It is necessary to

break the leads passing to the charging outfit.

Accumulators are fully charged when the

specific gravity has a value of about 1-250,

and they are gassing freely. A good accumu-

lator should not froth. The positive plates

of a charged accumulator should be of a deep

chocolate colour, and the negatives a whiteish-

grey.

When charging one's own accumulators

it is possible to keep them in very good trim

and even to improve their condition on every

charging. It is a good plan at the start to

charge up the cells until they gas freely, and

then tip away the acid and refill with pure

sulphuric acid and distilled water made up

to a gravity of precisely 1-250. This will

ensure that the right range of gravities will

be obtained during charge and discharge.

Never leave an accumulator in a run-down
condition, and try to avoid charging when the

cell is onlv partly discharged.

F.H.H

IDEAL HOME EXHIBITION.

Readers are advised that the Ideal Home Exhibition, organised by the

Daily Mail, will be held at Olympia from March 1st to 24th.

An important section of the Exhibition has been allotted to the

National Association of Radio Manufacturers, who are arranging

for wireless exhibits and demonstrations on a very big scale.
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Electrons, Electric Waves and Wireless
Telephony—XVII.

By Dr. J. A. FLEMING, F.R.S.

The articles appearing under the above title are a reproduction with some additions of the

Christmas Lectures on Electric Weaves and Wireless Telephony given by Dr. J. A. Fleming, F.R.S.

,

at the Royal Institution, London, in December and January. 1921-1922. The Wireless Press, Ltd.,

has been able to secure the serial rights of piMication, and any subsequent re-publication. The

articles are therefore copyright, and rights of publication and reproduction are strictly reserved.

3. Practical Forms of Wireless Telephone
Apparatus.

In actual practice the apparatus is a little

more complicated. The high voltage required

for the plate of the transmitting valve is not

always obtained from a battery but from a

direct current dynamo, which gives a voltage

of several hundred, or even a couple cf

thousand volts.

Then the modulation of the plate current

is not accomplished by placing the microphone-

induction coil in the grid circuit of the oscilla-

ting valve, but in that of another valve called

the control valve.

Lastly, the high voltage of the plate of the

generating valve need not be obtained from a

direct current dynamo, but by rectifying a low

frequency alternating current.

Fig. 90. Arrangement of circiiil,t for reclify'niy

an alternating current supplied from a traii-sfonner T
by means of a Fleming valve and Condenser C

These modifications will best be understood

by the description of certain typical forms of

wireless telephone transmitter in actual use.

It will perhaps be advisable first to explain

the manner of using a two-electrode or Fleming

valve to rectify high voltaae alternating electro-

motive force, or change it to direct voltage.

Ifwe connect to the plate P of a two-electrode

valve one terminal of a condenser C, the other

terminal of which is connected through the

secondary coil >? of an alternating current

transformer T to the filament F of the valve

(see Fig. 90), and if we supply the transformer

with low frequency alternating current, then

the plate of the condenser which is directly

connected to the anode or metal cylinder of

the valve will become charged with negative

electricitv.

Fig. 91. Arrangement of circuits for rerlifying both

components of an alternating current supplied by a
tran-iformer T by means of tiro Fleming valves.

The condenser C then supplies a direct current.

The reason is as follows. When the

direction of the E.M.F. in the transformer

circuit s is such as to make the plate P of the

valve positively electrified, electrons are drawn
out of the incandescent filament F, and
neutralise this positive charge of the plate.

The upper plate of the condenser C is then

left negatively electrified. When the E.M.F.
of the transformer reverses and the plate P
becomes negative, it repels the escaping

electrons and stops the emission from ihe

filament. Hence, if the condenser C has a

large capacity it will become a reservoir of

clectricit}', and we can continually draw off

from it a supply of negative electrons from its

upper plate. As these electrons are supplied

in gushes by the transformer, it is found

advantageous to insert a spiral of insulated
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wire wound on a bundle of iron wires, called

a choking coil or choker, as shown in Fig. 90.

This serves to convert the intermittent gushes

of electrons into a steady stream, which can

be drawn off the d c terminals marked + and
In the above-described arrangement we

only utilise and rectify every alternate phase,

or half of the alternating current energy. By
the use of two rectifying valves and a trans-

former with a connection to the centre of its

secondary circuit, as shown in Fig. 91, we can

rectify both phases, and convert all the alter-

nating power of a transformer into direct

current power. The two valves can have their

By Courtesy uf Marconi's Wireless Telegraph Co., Ltd.

Fig. 92. Half-kilowatt Valve TransmiUiny Set for
Wireless Telephone as arranged by Marconi's Wireless

Telegraph Company, Ltd. The transmitting valves are

shotcn in the centre panel and the receiving valves on
the right-hand bottom panel.

filaments rendered incandescent by the same
filament heating battery B. The reservoir

condenser C has choke coils inserted in its

exit wires marked d.c. and — , and from
these w can draw off direct current with a

steady E M.F.
The above appliances are all combined in

the half-kilowatt wireless telephone cabinet

designed by Marconi's Wireless Tetcgraph

Company for radio-telephony. This consists

of a cabinet in shape like a harmonium case

or small piano, about 4 ft. high and wide, and
2 ft. deep. It contains all the transmitting and
receiving gear effective for wireless telephony
over a range of about 100 miles by day, but
greater by night. This range corresponds to

use with aerial wires of twin T type, 220 ft.

long and 100 ft. high, with a natural wave-
length of 360 metres. A view of the front and
tack of the cabinet is shown in Fig. 92.

The transmitting part comprises three

thermionic vah-es, two of three electrodes

and one tw'o-electrode rectifying valve. A
picture of one of these valves is shown
in Fig. 93. ^

In the actual transmitter, a view of

which is shown in Fig. 92, one of the

three-electrode valves is the power or

generating valve ; the other is the control

valve ; and the two-electrode valve is

used for rectifying the alternate current

supplied by a transformer in one of the

lower cupboards, taking its primary

current from a rotary converter, which
transforms direct electric current into

alternating -current at a frequency of

150 cycles and 85 volts E.iVt.F.

The diagram of connections is shown
in Fig. 94. It will be seen that the

alternating current supply (A.C.) is fed

into an alternating current transformer

called the power transformer, and also

into two smaller transformers which step

down the voltage, and supply current

at 12 volts for heating the filaments of

the three valves. The electromotive

force of the power transformer is

rectified by the two-electrode valve on

the right-hand side of the diagram,

and used to charge two reservoir con-

densers connected to a smoothing

choking coil, and these condensers supply

a steady or direct high voltage to the

plates or anodes of the two three-

electrode valves on the left ofthe diagram.

The valve marked " power valve

"

has its plate and grid circuits coupled through

a reaction coil, and high frequency oscillations

are therefore created in the coil Lj, to the

upper end of which is attached the aerial wave

A, and its lower end to an earth plate.

Continuous or undamped carrier waves are

accordingly radiated from the aerial.

The amplitude of these waves is controlled

by the microphone Af in conjunction with the
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control valve (middle). It will be seen from
the diagram that the grid of this control valve
is connected to the secondary terminal of a

transformer, in the primary circuit of which is

a 3-cell battery and the carbon microphone M.

wave form of the speech sounds impressed i poi
the amplitude or height of the carrier waves
and the transmitter affects in like manner the

current in the distant receiver circuits.

This plant is designed to operate with wave-
lengths of 1,000 or 2.000 metres, and it is

By c-iurtesy of .Marconi's Wireless Telegraph Co., l.td.

Fig. 93. Large Three-electrode Transmitting Therm-
ionic Valve for generating high frequency continuous

currents.

On speaking to this microphone the electric

potential of the grid of the control valve is

varied in accordance with the wave form of the

aerial speech waves, and this in turn fluctuates

the plate or electron current in the control

valve. These variations in the plate current

are caused to affect in like manner the potential

of the plate of the generating valve, and there-

fore the amplitude of the carrier waves emitted

from the aerial. Accordingly we have the

By courtesy of Marconi's Wireless Telegraph Co., Ltd.

Fig. 94. Diagram of connections «?j the transmitter

part oj the half-kilowatt icireless telephone apparatus
shoirn in Fig 90.

called a half-kilowatt plant because it employs
about 500 watts in electric power to operate it

.

In more powerful transmitters the power valve

is duplicated, or there may be three or more
power valves, and two or more control valves.

The necessary high voltage for the anodes or

plates of these valves may be obtained from
high voltage (1,000—2,000 volts) direct current

dynamos, and in the case of aeroplanes the

small high tension dynamo is driven by a little

windscrew or windmill caused to rotate by the

rush of the aeroplane through the air (see

Fig. 95)-

This dynamo may have two separate arma-
tures, one providing a current of about o.i

ampere at 1,500 volts for charging the valve

anodes, and a low voltage armature providing

a current of 5 amperes or so at 7 or 8 volts for

incandescing the filaments of the valves.

An ingenious part of the equipment for

aircraft in the aircraft plant of Marconi's

Wireless Telegraph Company is the arrange-

ment of remote control, in which all the valves

and supply circuits of the transmitting part of

the arrangement are brought into operation

merely by pressing a switch on the handle of

the speaking microphone, which is the only

part the aeroplane pilot or observer need

touch, or has within reach.

The layout of apparatus shown in Fig. 95
gives some idea of the apparatus as installed

in an aeroplane. Connections are made by
means of heavily insulated cables having plugs

at their extremities, the instruments to which
the connections have to be -made being pro-
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vided \\ith sockets to receive them. The there is no receiver attached, its place being

transmitter is similar to an ordinary telephone taken by the head receiver telephones worn in

transmitter in shape, with the exception that the operator's cap.

By L.'Urtesy of .Marcoui's \V ireless lelegrapb Co., Ltd.

Fig. 95. Aircrajl Wireless Telephone set as made by MarconVs Wireless Telegraph Company. In
the centre oJ.Jhe diagram at the bottom is shown the small direct current dynamo driven by a wind

screw which supplies the high plate voltage for the generating valves.

(To be continusi)

Elementary Lecture and Demonstration.

All Elt'iiuntarv Lecture entitled Fundanieiital Priiuiijles uf Raflio Reception.'"

w'lXh. Experiments, will be given en Friday, Februar3- 16th, at 0.30 p.m., by Mr.

Maurice Child at the Institution of Electrical Engineers, Metoria Embankment.

This is the .second of a series af Elementary Lectures arranged by the Radio

Society of Great Britain.
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Transatlantic Radio Telephony
AN advancement in the progress of

long-range telephony was demonstrated
in the early hours of Sunday morning,

December 14th.

Arrangements were made for the reception
in London of speech originating in New York,
and those responsible for the execution of
the programme are to be complimented
on the success achieved.

be remembered that the American Telephone
and Telegraph Company and the International
Western Electric Company conducted 'Trans-
atlantic telephony tests as long ago as October,
1915.

The transmitting apparatus, which was of
the valve type, possessed many unique features.

The speech currents from New York operated
firstly a 300-watt oscillator modulator equip-

Thfi fnnn inrml. Itiivin;/ Ci ff. •<ific'i, and the tippmolus intli uJiiili the f^if/iHtis were ree'^iveei.

Research Engineer, is in the centre.

Fre lis

A special transmitter was erected on Rocky
Point, Long Island, and a wire connection

made it possible for the speakers at 195,

Broadway, New York City, to speak wirelessly

from the Long Island Station to London.
The design of the apparatus used is due

to the research work which has been carried

out by the Radio Corporation of America
and the American Telegraph and Telephone
Company, in conjunction with the Interna-

tional Western Electric Company. It will

ment, and the energy derived was applied

to an outfit of 5 Kw. energy, which in turn was

coupled to the main transmitting plant having

an output of 60 Kw. Special valves had to

be employed to handle the large power.

The wavelength was of the order of 57,000
kilocycles. The arrangement of the circuits

was such that the carrier wave was suppressed

at the transmitter and was reintroduced by
oscillating apparatus attached to the receiving

aerial. The first transmission took place
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at 2 o'clock on Sunday morning, and there

was not the shghtest hitch or delay in the

reception in London of the words spoken in

New York. Right from the start every word
was easily intelligible to the sixty listeners

who were witnessing the experiments. The
modulation was usually good, and in spite of

the accent of the American speakers, there was
no difficulty in immediately understanding

every word spoken.

The first message by Mr. H. B. Thayer,

President of the American Company, was of

about ten minutes duration, and it was interest-

ing to note, owing to special cable facilities

ences were made by the speakers to gentlemen
of their acquaintance known to be present at

the London demonstration, and the familiar

tone made it hard to realise that the distance

which separated the stations was about 3,200
miles.

The transmission continued until about

4 a.m.

A photograph of the receiving apparatus

is shown on the previous page, and it is interest-

ing to note that the reception was carried out

by means of a frame aerial having sides of
only 6 ft. The frame was coupled to a valve

oscillator generating a frequency equal to

1
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4 1
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Same of the fictiflemrn irh'i

were pre.

arranged by the Western Union Cable
Company, that a report of the reception in

London was placed into his hands while he
was still speaking.

This speaker was followed by General J. J.

Carty, who is Vice-President of the American
Company, and although his voice may not

have been so suitable for telephony trans-

mission, it was remarkable clear, and readily

understood. He spoke of the weather con-
ditions prevaiUng throughout the day in

New York, and referred in particular to the

fact that there had been a sharp snowstorm.
As the experiments continued, the speakers

on the American side became very confident

of the successfiil reception in London. Refer-

d Ihe demonstration. Many other u-eJl-knoirn Radio >Scienti-st.'i-

.sent.

that of the transmitting station, and was
followed by a series of high frequency,

detector and low frequency amplifiers. Eight

valves in all were used to actuate 60 pairs

of telephone receivers, and in addition, arrange-

ments were made for switching in a loud

speaker. The results from the loud speaker

were as satisfactory as those given by the

telephones, and when the listeners were asked

during the demonstration whether they would
prefer to listen to the signals from telephones

or a loud speaker, they voted for the latter,

indicating that an instrument of this sort was

capable of producing magnification without

the introduction of unpleasant distortion.

The success of the tests was primarily
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due to Mr. Nichols and Mr. Freiis, well-

known American radio engineers, whilst the

organisation and technical arrangements were

greater commendation in view of the fact

that it was carried out according to a pre-

arranged programme, and can in no way be
regarded in the light of a freak. One must
bear in mind, of course, that the power em-
ployed on this occasion was much in excess

of that of the broadcasting stations, which.

Mr. H. W. Nichols, Ph.D., Research Engineer of

the A.T. <Sp T. Co.. and Wesl-ern Electric Co.. Inc.

in the hands of Mr. F. Gill of the Inter-

national Western Electric Company.
Among those present were :

—

Senatore Marconi, Major Purves (Engineer-

in-Chief of the Post Office), Sir Evelyne

Murray (of the Post Office), Mr. Shaughnessy

(of the Post Office Wireless

Dept ),Dr.Eccles, Mr. Godfrey

Isaacs (of the Marconi Com
pany), Mr. A. A. Campbell
Swinton, Col. Blandy, and other

prominent gentlemen closely

associated with wireless tele

graphy.

A test of this sort is of par

ticular interest at a time like

the present when so much
attention is being given to

Transatlantic radiotelephony.

Many radio workers in this

country have recently dis-

tinguished themselves by re-

ceiving the signals from Ame
rican broadcasting stations, but

this demonstration is perhaps of

Major l*arves, Engineer-in-Chief of the G.P.O.,

who listened to the American Telephony.

although ensuring a greater range, embodies
many problems in control and modulation.

It is now only necessary to consider a Trans-
atlantic telephony service from the point of
view of costs to determine whether the results

achieved can be placed at the disposal of the

public.

.y/r .4. Shirley Benn. Sir Evelyne Murray and Senatore Maiconi,

receiving the mes.iage.
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Wireless Club Reports
XOTE.— I'tider this heading the Editor will be pleased to ijive publication to reporlx of the meetings of Wireless
Cliibft and Soeietiex. .S'hc/i reports should be submilled irilhoid covering letter and worded as concisebi as
possible, the Editor rcMrriitg the right to edit and curtail the reports if necessary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes afKIiation
with the Radio Society of Great Britain.

( orrespondence irith ( 'hihs should he addressed to the Secretaries direct in every case unless otherwise stated.

Sunderland Wireless and Scientific mittee for valuable services rendered. The officers

.\ssociation.* I'or the current year are as follows :—Mr. C. T.
Hon. Secretary, .\. Richardson. Westfiekl House, Atkinson retains Presidency, and llr. H. E. Djson

Sunderland.
Two short lectures were delivered before the

.As-sociation at Westfield Hou.se on Saturda\-.
December 30th, by .Mr. H. G. .MacCoU and Mr.
Holroyd. Mr. MacCoU. whose subject was " A
Method of L'sing Several Receiving: Sets on one
.\erial," described a method whereby as many as
twenty-five .sets could be operated from one aerial.

This method, which was introduced by Dr. Tinner,
of Cambridge, was a modification of the usual
"tuned anode"
circuit. The
aerial circuit,

however, was
tnade aperi-

odic by re

placing the
usual tunint;

inductance \i\

a high resis-

tance of tlic

order of 20,0tlii

ohms, the
various re-

ceiving sets

being connec
ted across this.

Tuning was
done exclu-

sively in the
anode fcircuir

of the first

valve of each
set.

Mr. Holroyd, lecturing on " Some War-time
E.xperiences of a Wireless Operator," ga\e a very
plea-sing account of the various types of wireless

apparatus used in the Xa\y during the War, and
told some amusing anecdotes of the ilaltese station

at Rinella.

On Tuesday, January 2nd, the new club-rooms
of the Association at Westfield House, were opened
by Col. Lj-nn Marr. The suite of rooms includes

a large lectiu-e and experimental room, reading-
room. Secretary's office and doak-roorn.
The Leicestershire Radio and Scientific

Society.*
Hon. .Secretary. Mr. .1. R. tfawley. 2liSI. ilere

Road, Leicester.

The annual business meeting of the Leicestershire

Rarlio and Scientific Society was held at head-
quarters. The Leicester Mercury office, on
.lanuary 8th. Favourable progress was reported,

and the Society has more than doubled its member-
ship. The financial outlook al.so is more hopeful
than it has yet been. .\ \ery hearty \ote of thanks
was accorded to the President. Mr. C. T. Atkinson,
the Vice-President. Jlr. H. E. Dvson, and the Com-

the Vice-Presidency ; Treasiu-er, Mr. Rudkin ;

Messrs. Crawle\' and Pratt retain the offices of
Hon. .loint Secretaries ; the Committee consist of
Messrs. Schofield. Miller and Challifour.

The business having been concluded, Mr. Bramall
gave a short description of some of his apparatus,
one very interest ins; feature of which was a condenser
fitted with a vernier of his own design.

Hackney and District Radio Society.*
Hon. Secretarv. -Mr. C. Phillips, 247, Evertng

Road. N.16.
The annual

meeting of the
abo\e Society
was held at its

headquarters,
Y. M.C.A.,
.Mare Street,

Hackney, E.8.,

on Thursday,
•lanuary 4th.

The Chairman,
.Mr, H. A.
Epton. pre-
sided over an
attendance of
some 5 1>

members.
The Secre-

tary presented
a report of the
Society's ac-

tivities during
the past jear,

and stated that the progress made had been very
encouraging. The Treasurer presented the first

balance sheet of the Society, which showed a cash
balance of over £7, after having paid for the
Society's set, which had been made by the
Technical Committee.
The election of officers and committee for the

coming year then took place, the Mayor of Hackney
being re-elected unanimously- as President, and
Messrs. Epton, Cunningham, .Jenkins, and Kiernan,
as Chairman. Vice-President, Treasurer and
Librarian respectively. The Secretary, Mr. E. R.
Walker, preferring to a.ssist the Society in a
technical capacity in futvue. retired from the
position of Secretary, and in his place was elected

Mr. C. Phillips. Mr. Bell was elected Assistant
Librarian. .A new Committee was also elected,

consisting of Jlessrs. Walker, Morgan, Wall,
Valins and Sandford.
During the evening a competition was held for

the best crystal set made by the V.M.C..A.. boy
members of the Society, and the prize, a pair

of R.I. telephones presented by the \'ice-Chairman,
was won bv Mr. Ha\Ties.

Station helt/nging to Mr. C. Creetl iliHui (2 MG) ((/ Bearsden, ,ScotUi)id
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\n vitw of tlie very valuable work w hich has been
done b\- the retiring Secretary, %\)io was also the
founder of the Society, it was unanimously decided
to make him a small presentation.
The ('hairman announced that it was hoped

shortly to arrange a social evening anfl pulilie

demonstration.

The tiro ])hotoifr(iplui on this page show some of .the appn-
riiiiis miidc by Mr. Robert Oxenhnm, of Pretoria, South
Africa, for his cvperiniental station. Abore is shrnrn a
long-irave set and in the lower photoyraph a

shorl-trave set and transmitting gear con-

structed mainly from odds and ends.

Croydon Wireless and Physical
Society.*

Hon. Secretary, Mr. B. Clapp, A.M.I.R.E.,
" Meadmoor," Brighton Road, Purley.

A meeting of the Crojxlon Wireless and
Physical Society was held on Satunlay.
January Uth, at the Central Polytechnic,

Croydon, at which Lieut. D. Sinclair, of

the Air Ministry, lectured on " The Signals

Organisation of Our Airways."
In his lectuie. which was followetl with

great interest by the members, Lieut. Sinclair

explained very fully the methods by which
the machines on the air route.s are con-

trolled, and their ])Ositions determined by
radiotelephony. He saicl that the wave-
length of 900 metres was now used e-\-

dusively for communication with aircraft.

Any messages reciuired to be sent from one
aerodrome to another are transmitted either

by ratliotelegraphy ria the Air Ministry (GFA)
on a wavelength of 1,400 metres, or by pri\-ate

landline. H-hilst weather reports are sent by the

Air Ministry on a 1,080 wavelength. Some ex-

cellent lantern slides were shown, illustrating

tlie aerials and apparatus at the W/T stations

at several of the aerodromes in England.
The lecture was followed by a discussion in

which the members showed the interest with which
they had followed the lecture, by the many pertinent

<]uesfions which they put to the lecturer. 'The

meeting terminated with a very hearty vote of

thanks to Lieut. Sinclair.

1 he Hon. Secretary will be [jleased to give

particulars to any person desirous of joining the

Society, and the Hon. Treasurer. Mr. E. E. Hart,

21)7, Lower Addiscombe Road, Croydon, will be

glad to receive any outstanding subscri|)tions

for the current year.

The Wireless Society of Winchester.
Hon. Secretary. Mr. Albert Parsons, 05, Croriiwell

Road. Winchester.
Mr. Bolt, at the last meeting before the Christmas

holidays, explained his experiences as an amateur.
The Rt. Hon. The Earl of Northbrook has agreed

to liecome President of the Society.
An experimental licence has been granted,

and the erection of the aerial is now imder
discussion. Rules have been drawn u|> liy

;i special Committee.
'I'he following two meetings were arranged

to be occupied by the Secretary, the sub-
ject being ' How to Wind Coils."

Ipswich and District Wireless Club.
Hon. Secretary. Mr. H. E. Barbrook,

4(1, Foundation Street. Jpswich.
On Monday, January 8th. a very suc-

cessful and interesting evening was spent
at the Society's headquarters. .55, Fonnereau
Road, when members enjoyed what will be
liiiown as the first demonstration of broad-
casting fjrand Opera by Wireless.
The club set was used for this occasion,

with the aildition of a two-valve note
magnifier, a microphone amplifier and
loud speaker, kindly lent by Mr. H. E.

Barbrook and -Mr. Callender, thus enabling all

present to " listen in " without the trouble of

lieadphones.

Mr. Bird, with his customary vigour, was the

operator for the evening, and having tuned in,

2 LO was picked up, the reeejition being very
clear.

The opera transmitted was the " Magic Flute
"

and the tvining of the orchestra was clearly heard, as

was also the tapping of the conductor's baton.

'The mu.^ic and singing came through with very
little distortion, although the words of the singers

were rather difficult to follow.

The Hon. Secretary would be glatl to hear from
amateurs in the district who are likely to become
meinbeis. He would also welcome catalogiies

and any literature which might be of interest to

members.
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Weston-super-Mare and District Radio
Society.

Hon. .Secretary. Mr. J. 1'. (iortoii.

This newly-formed Society held its first semi-open
meeting at the Church Institute on Wednesday.
January 3rd. when Mr. O. J. Carpenter. .\.M.I.R.E.,

delivered the inaugiu-al lecture. Mr. F. W. Shear-
ravu-. Chairman of the Society, presiding.

The lecturer's object wa.s to set forth some of

the chief phenomena as.sociated with the trans-

mission and reception of wii-ele.ss signals. In-

troducing the subject with a few remarks on the

ether, Mr. Carpenter proceeded to deal with the

transmission of signals through this medium,
emphasising the importance of the little-understood

Heaviside layer in transmission over long distances.

Mr. Carpenter then dealt with Dr. Fleming's inven-
tion of the two-electrode thermionic valve, and
its revolutionising development, the three-electrode

valve.

He had been siu-prised. when listening-in at

Weston stations, at the amoimt of interference

due to the improper use of local regenerative
receiving apparatus, and he hoped that the forma-
tion of the Society would lead to the acquirement
of knowledge which would check this evil.

Dealing with short-wave reception. Mr. Carpenter
paid tribute to the experimental work which had
been carried out by Mr. J. P.Gorton, a local resident.

The lecture was concluded with explanatory
comments on a number of limelight illustrations

depicting the great Marconi stations and many
types of apparatus.
At the close a vote of thanks was accorded the

lecturer and Mr. W. Tucker, who had supplied
and operated the limelight apparatus.
The list of officers of the new Society is as

follows :—President. Mr. .J. E. Xorman, J. P. :

Chairman, Mr. F. \V. Shearmiu- : Hon. Secretarj-.

Mr. J. P. Gorton : Asst. Hon. Secretarj-, Mr. S.

Tucker ; Hon. Treasiu'er. Mr. R. S. Wort.

Coventry and District Wireless .\ssociation.
Hon. Secretary. Mr. H. H. Thompson, 44.

Northumberland Road. Coventry.
-\t a meeting of the A,s.sociation at their rooins.

12S. Much Park Street, on Wednesday, .Tanuarj'

.'Srd. the first of a course of lectures on the principles

of radio communication \\as gi%en by ilr. A. H.
Bumand, A.M.I.Mech.E.. A.I.X.A.. formerly a
lecturer on Engineering at University College.

Southampton. The subject was "' Waves in .Air

and Aether. " and the lecturer commenced by dealing
with the mechanical details underlying wave
motion, with particular reference to the elasticity

of the medium and the mass and inertia of the
moving particles. Sinusoidal waves were especially

considered and illustrations were given of the nature
of longitudinal and transverse waves.

Dealing with the velocity of waves in different

media, the lecturer explained the relation-

ship existing between wavelength, velocity, and
periodicity in all media. In illustrating the
manner in which the "" carrier wave ' employed
for the radio transmission of speech behaves,
&n interesting analogy was given w-ith reference
to the "" carrier wave " produced by breathing,
and the modulation of this wave by the agencj"
of the lips, tongue, and vocal chords to produce
articulate speech. In connection with this, refer-

ence was made to the relatively low frequencies

of souMil waves comprismg speech and musical
reproftaction, i.e., from aho<it 30 to 2,000 per
second, whereas on a short wavelength, such as
is employed for broadcasting, the frequency of
the electromagnetic wa\es is 700,000 per second,
so that in the production of one wave of sound
at a frequency of 1,000 there would take place
700 vibrations of the aether. The lecture con-
cluded with an account of natviral and forced
vibrations, the vibrations of strings, fundamental
and harmonic vibrations, and some elementary
remarks on resonance.
The lecture wa.s followed with the closest atten-

tion b_x- the audience, and the subjects were handled
with such clearness as to be easily comprehended
by any who were not already familiar with the
subjects.

On Januarj- 17th a lecture was given before
the Association by Mr. Clinker, of the British
Thompson Houston Co., Ltd.

Tottenham Wireless Society.

Hon. Secretary, ilr. R. A. Barker. 22. Broad-
water Road. Bruce Grove, Tottenliam, X.17.
A meeting of the Tottenham Wireless Society

was held at the club-rooms. 10, Bruce Grove,
Tottenham, on .January 3rd. There was a verj'

good attendance, and everyone enjoyed an excellent

lectiu-e by Mr. H. Winter on the subject of " Tele-

phone Receivers."
The Society, which is rapidly growing in numbers

and is proving of great help to the wireless ex-

perimenters in the district, is looking forward with
confidence to a successful year. .\ll those wlio

wish to avail themselves of the lectm-es and the
experience of other experimenters shovdd apply
to the Secretary, Mr. R. A. Barker, 22. Broadwater
Road. Tottenham. N. 17., for full particulars.

The Pudsey and District Radio Society.

Hon. Secretary. Mr. W. G. .\. Daniels, 21,

The \A"harrels. Low Town. Pudsey. Leeds.
A meeting was held at the Mechanics' Institute

on Monday, .lanuary 1st. Mr. F. Wild, the Chairman,
presiding. There was a good attendance of

members, and a number of new ones were elected.

In dealing with the correspondence the question
of affiliation w ith the Radio Society of Great Britain

was raised. The proposal to erect an aerial per-

manentlj" at the Mechanics' Institute was also

discussed and application has since been made
to the P.M.G. for the necessary licence.

.A verj- interesting lecture on Valves, and their

application to wireless, both for reception and
transmission, was given by the Secretary, and was
very much appreciated by all members present,

many of whom joined in the vigorous discussion

which followed.

The Chairman made reference to a subscription

list now open, and which has already been sub-

scribed to for the purpose of providing the Society

with a receiving set of its own.
All desirous of joining the Society should

communicate with the .Secretary.

Cowes District Radio and Research Society.*
Hon. Secretarj-, Mr. L. Ingram. I. Mill Hill Roatl.

Cowes.
The Society held its first meo'ing at the new

In .idquarters. the Gloster Restaurant, on January
3r 1. when Mr. Bullen's lecture, e.ititlcd "' Eleotrical
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Units," was tliornnghly enjoyed. The lectui-er

dealt witli liis subject in a very oapaljle manner
illustrating his points with simple analogies and
clearly stating his facts. Following the lecture,

and at the request of one of the members, a single
valve set was converted from a long-wave to a
short-wave receiver, and 2LO was tuned in

.satisfactorily. At the conchision of the practical
demonstration, the Chairman (Mr. K. P. Bartlett)
urged the members if they had any difficulties with
their sets, to being them Vjefore the Society.
At the meeting on January loth, after the usual

half-hourly morse practice, Air. Ellis again favoured
the Society with an excellent lecture entitled
" Meteorological Reports." He gave a list of the
various forecasts and weather reports, explained
their particular uses, to whom they were addressed,
and the times at which they were transmitted.
The Old international Code used in these reports
was explained in detail, and a specimen report was
deci|ihered. The lecturer concluded with a sum-
mary of the systems employed by the \'arious

nations.

After the lecture the broadcasting stations were
tuned in on Mr. Benzie's four-valve set, which he
had kindly brought along for the piu'pose.

The committee hope that jarospective new
members will .send for information to the Hon.
Secretary.

Streatham Radio Society.*
Hon. Secretary. Mr. S. C. Xewton, A.M.I.E.E.,

" Com])ton," Pendennis Road, Streatham, S.W.16.
The January meeting of the above Society was

held at the headquarters, Streatham Hill College,

on the loth when an interesting lecture was given
by Mr. Gibbon of the Post Office Engineering Staff,

illustrated by a number of lantern slides. The
lecturer gave much valuable information on the
development of radio work and the slides showed
several well-known stations. A demonstration
followed the lectiu-e, when an Ultra IV Receiving
Set, kindly lent by Messrs. Burndept Ltd., was
admirably handlerl by Mr. F. O. Reed, aud the
strains of Covent Garden Opera filled tlie I'oom

from an Amplion loud speaker.
A hearty vote of thanks was given at the con-

clusion of the meeting to Mr. Gibbon, Mr. Reed and
Messrs. Biundept, Ltd., for the j)Ieasant evening
they had afforded. The- lantern was lent and
operated by Mr. King, Treasurer to the Society.

The first animal dinner of the Society will be
held on February 14th.

The Finchley and District Wireless Society.*
Hon. Secretary, Mr. A. E. Field. 28, Holmwood

Gardens, Finchley, N. 3.

The abo\'e Society met on Monday, January 8th,

when it was decided to hold future meetings at

St. Mary's Schools, Church End, Finchley. In
future the meetings will lie conducted as follows :

—

7 p.m., an elementary lecture on the first princi-

ples of Wireless Telegraphy and Telephony : 8 p.m.,

A demonstration and leetiu-e of a more advanced
character ; 9.30 till 10 p.m., Two " buzzer

"

classes, one for the novice and the other for those
who wish to improve their speed. It is ho)ied that

members will attend more legularly in future.

Members are still needed, and all those interested

are invited to communicate with the Hon. Secretary.

The Belvedere and District Radio and
Scientific Society.*

Hon. Secretary, Mr. S. <!. Meadows, I, Kentish
Road. BeKedere. Kent.
On .lanuary 1 0th, Mr. Burman read his paper

on " High Frequency Amplifiers." He opened by
explaining the meaning of the term "coupling."
The three most common methods of high frequency
coupling were then outlined, and the advantages
of high frequency magnification were enumerated.
The term '" amjilification factor " was made clear

by means of blackboard sketches.

The resistance-capacity coupling wa,s discussed.

The efficiency of this system, depending on the
value of the anode resistance, was explained by
assuming the valve to be a simple varying resistance
in series with the fixed anode resistance, and the
variations in potential across the former, with the
different \'alues of anode resistance illustrated by
numerical examples.
The tuned anode method of coupling followed,

the lecturer pomting out the similarity of these
two methods in many respects, and detailing the
desirable features which the tuned anode possessed.
The meaning of " rejector " circuit was defined,

and an elementary mathematical proof of certain
statements made, was developed by the use of

comjjlex cjuantities. The result showed that in

order to get maximum impedance at a given
frequency, the capacity across the coil and the ohmic
resistance of the coil must be a minimum, whereas
the inductance should be as large as possible,

consistent of course, with jiroper timing. A circuit

po.ssessing these properties, it was explained, was
very desirable from the point of view of selectivity,

especially on '" Broadcast " wavelengths, to reduce
jamming from spark stations working clo.se to the
wavelength tuned in. The practical construction
of an amplifier embodying these three systems of

coupling will form the subject of a paper by the
same lecturer, to be given before the Society
shortly.

St. Barnabas' Wireless Club (Epsom).
Hon. Secretary. Mr. B. H. Hardy, " Oakhiu-st."

32. Poimd Lane. Epsom.
The abov'e Club gave a Wireless Demonstration

at the St. Barnabas' Parish Room, Epsom, on
Wednesday, January lOth, in aid of the proposed
New Parish Hall.

Reception from Marconi Hou.se. including the
opera " Pagliacci," \\'as particularly loutl and clear,

and sjjecial thanks are due to one of the members.
Mi-. H. Penfold, whose foiu -valve receiving set
was used on this occasion.

The Hall was filled to overflowing, and a collection

at the door yielded a generous sum for the object
mentioned. The demonstration was so successful

in fact that it is proposed to give another at

an early date.
Theie are a few vacancies for keen members,

ladies or gentlemen, whether they possess any
technical knowledge or not. The entrance fee,

returnable, is ns. and the subscription Is.

per month. Two series of lectures are being
arranged to commence shortly, one for members
who have no knowledge of wireless and the other
for t lie advanced members.
The Club meets on Thursdays at 8 p.m., in the

St. Barnabas' Parish Room, Hook Road, Epsom.
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Electrostatic Capacity in Radio Circuits
By S. O. Pearson, B.Sc.

NO doubt it has occurred to many
amateur wireless experimenters that

electrostatic capacity is used for two
diametrically opposite purposes in radio work.

For instance, telephones are usually shunted

by a condenser to by-pass the high frequency

component of the current, that is, to offer a

path of low impedance to the high frequency

component. On the other hand, the primary

of a high frequency transformer is often

shunted by a condenser in order to increa e

the impedance and so gn the greatest possible

potential difference across the circuit. To
those who are not versed in the theorj' of

electric circuits this would appear to be

somewhat paradoxical ; but it is quite con-

sistent, and one of the objects of this article

is to explain as clearly as possible what the

conditions are under which capacity has

these opposite effects.

The three constants of an electric circuit,

namely re istance, inductance and capacity.

are all present to some degree in every

circuit ; it is not possible in practice to

obtain any one of these quantities without

the presence of the other two. Every experi-

menter knows that an ordinary' tuning in-

ductance possesses not only resistance but

also self capacity. In this case both the

resistance and the self capacity are detrimental

to efiicient working but they cannot be entirely

eliminated. It is not intended to dwell here

upon the effects of resistance, inductance

and capacity singly, but rather to consider

their combined effect upon the relationship

between pressure and current in a circuit.

Let us consider the impedance of an in-

ductive coil having an inductance of L henries

and a resistance of R ohms, but whose self

capacity is negligible. When an alternating

pressure of I ' volts at a frequency of / cycles

per second is applied across the ends of the

coil, then, neglecting self capacity, the current

is given in amps by

v'R^ + oi'^V-

and the Impedance
Z = VIA

where w = 25r/

This is the opposition which the circuit offers"

to the passage of an alternating current whose
frequency is / cycles per second. The higher

the frequency of the current the greater is

the impedance and when we come to deal

with radio frequencies the impedance of the

circuit usually reaches a very high figure.

A numerical example will make this clear.

Suppose the coil has an inductance of
l,uOii microhenries (o.OOl henry) and a resis-

tance of 10 ohms, then at a frequency of
KM).00(1 cycles per second, corresponding to

a wavelength of ;{,(»)(» metres, the impedance
is (i28'4 ohms. This shows how small is

the effect of the ohmic resistance in comparison

Capacity-Mfd.

Fiif. \. Curve showiiu/ the relation behceen capacity/

iitui impedance. Inset : Full curve dratim to a
.smaller .scale.

with that of the inductance at this high

frequency ; in fact if the resistance were

neglected altogether an error of less than 0"01

per cent, would be involved. This is an

interesting point and will be referred to again

later.

If now the coil is shunted by a condenser

of capacity (' farads, the impedance of the

circuit is given by

1

R
R- + w'L'

'

a>C

(2)

= v' K- + wi-L- ohms. (1)

using this expression to find the impedance

of the circuit when the coil we considered above

is shunted by a condenser of 0-0(12 microfarad

we get Z = 3-772 ohms at 100,000 cycles per
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second. We saw that the unshunted coil

had an impedance of (I'lS-i ohms at this

frequency, so that the addition of the condenser
in parallel has considerably increased the
impedance of the circuit.

The impedances have been worked out for

various value s of ' and plotted as a curve in Fig. i

.

It will be noticed that the impedance increases

as the capacity is increased up to a certain

point and then begins to decrease again as

the capacity is still further increased. Evi-

dently then there is a critical value of the

capacity which makes the impedance a maxi-

mum. From the graph we see that the

impedance reaches its maximum value when
the capacity is about (K'K):;;") microfarad.

On examination of equation (2) we see at

once that the impedance has a maximum
value when

coL
,

(1)1 =

or r
L

R^ + oj'-lJ-

farads

.

(••i)

At radio frequencies R is usually small com-
pared with <x)L and may be neglected without

introducing any serious error.

Hence C = LjorL-

or / = 1 '-'f \ ^' '• since oj 'l-n-f.

This is the well-known formula for the reson-

ance frequency of a circuit, but it must be

borne in mind that this is only approximately

correct when the circuit contains resistance.

In this particular case we find that the impe-

dance is greatest when the capacity is (i.OO:;")'}

mfd. and that this maximum value of the

impedance reaches the surprisingly high figure

of 89 5110 ohms. When the capacity is

adjusted to this critical value the circuit is

said to be tuned to a wavelength of :],'M)i)

metres. It is when the circuit is thus tuned

that its study is most interesting.

Let us find an expression for the impedance

of the tuned circuit. When (' = L/(R'^-\- urL-)

the impedance of the circuit becomes

1
Z =

R
R^ + 0)2^2

R
= L/CR ohms (4)

This is a very simple expression but is very

important and a great deal of valuable infor-

mation can be obtained from it. It should

be mentioned here that when a circuit is tuned

in this manner the E.M.F. and current are
exactly in phase (see vector diagram Fig. 2)
and hence the circuit is acting as a non-
inductive resistance of Li'H ohms. This is

sometimes called the equivalent non-induct'ze

resiitance of the tuned circuit.

Fig. 2. Tuned circuit and Vector diagram.

When tuning a circuit to a certain wave-
length or frequency the object in view is

to arrange the circuit so as to offer the

greate t possible impedance to the passage

of a current of that frequency, but to offer low

impedance to currents of any other frequency.

This is where the ohmic resistance plays a

very important part, since, as we have seen,

the maximum impedance of a tuned circuit

varies inversely as the ohmic resistance of

the inductive coil and hence in any tuned

circuit it is most essential that the resistance

should be kept as low as possible. We saw
previously that for an untuned inductive

circuit the ohmic resistance had practically

no effect at high frequencies, but it is just

the reverse in a tuned circuit for it not only

reduces the maximum value of the impedance
in direct proportion, but what is worse,

diminishes the sharpness of the tuning. In

order to get selective tuning then, it is obviously

very necessary to choose a coil with the lowest

possible high frequency resistance, and this

accounts for the use of " Litz " wire in high-

class apparatus.

Further, we see that the maximum imped-

ance of the tuned circuit is directly proportional

to the ratio of inductance to capacity, so that

L <
' should be made as large as possible in

order to obtain the greatest efficiency. It is

very bad practice to shunt a small inductance

by a large condenser in order to reach a

certain wavelength ; it is far better to increase

the value of the inductance, but care must be

taken that the resistance is not excessively

increased at the same time, or no advantage

will be obtained. The use of inductance coils

wound with very thin wire should be avoided ;

much rather obtain an efficient circuit at the

expense of compactness than the converse.

The self capacity of an inductance coil is

equivalent in effect to a condenser in parallel

and therefore it is necessary that coils should
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be wound in such a manner as to reduce the

self capacity to a minimum.
It is well worth noting what takes place

when the capacity in parallel with the coil

is increased beyond the critical value

L!(R- r oj'-L-). Referring again to the impedance

curve of Fig. i, it will be observed that as the

capacity is increased beyond the critical value

represented by OB, the impedance of the

circuit begins to diminish again ; and when
(

' is made infinitely large, equation (2) shows

that the impedance of the circuit becomes

infinitely small. Now the impedance of the

unshimted coil was seen to be \ (i?- + cS-L-),

represented by UA in the graph, and obviously

there must be some particular value of the

capacity which will make the impedance again

equal to that of the unshunted coil. This

value is represented by ()I> in the figure and

can be found analytically by equating ex-

pressions (i) and (2) above, from which we
get

•2L
r' = (>)

which is just double the value required for

maximum impedance. When the capacity

is adjusted to this value the phase difference

between the E.M.F. applied to the ends of the

circuit and the current through the circuit is

exactly the same as for the unshunted coil,

but in the latter case the current leads the

E.M.F. in phase, whereas in the former the

current lagged behind the E.M.F. by the same
angle, namely <^ — tan 'coL A'.

For all values of the capacity between
( ' and (' = 2L'(A2 + (u2/;.2j the resulting

impedance of the circuit is greater than

that of the coil alone. Hence when connecting

a condenser in parallel with any inductive

portion of a circuit in order to " by-pass
"

a current of a certain frequency, great care

must be taken that the value of the capacity

does not fall within these limits, or matters

will be made worse instead of better. The
capacity of the condenser should be at least

eight or ten times the value required for

resonance in order to act as an eflfective by-

pass.

The Model Engineer Exhibition.

THE growing public interest in wireless

and the consequent rapid development
of the manufacturing industry was

reflected in the arrangements of the recent

exhibition organised by the Model Engineer,

and held at the Horticultural Hall, West-
minster, from January' 5th to January 12th.

Second only perhaps to model railways,

wireless equipment aroused the greatest share

of the attention of the large number of visitors

at the exhibition.

Messrs. F. Yates & Sons, Ltd., of 144,

Church Street, Kensington, London, W.8.,

exhibited motors, dynamos, accumulators,

general electrical accessories and a selection

of wireless apparatus. The Grafton Electrical

Co., of 54, Grafton Street, Tottenham Court
Road, W.I, in addition to a range of wireless

sets and components, displayed electric motors

and dynamos, accumulators, batteries, electrical

measuring instruments and other scientific

apparatus. The Wainwright Manufacturing
Co., Ltd., of 25, Victoria Street, London,
S.W., were represented by an attractive

display of wireless apparatus and accessories

.

Messrs. A. W. Gamage, Ltd., showed a

large and varied assortment of fittings and

sets for wireless reception. The Peto Scott

Co., of 64, High Holborn, London, displayed

a selection of their specialities, including com-
plete wireless sets and accessories. Messrs.

G. Z. Auckland & Son, of 395, St. John Street,

E.C., exhibited a large range of wireless

apparatus manufactured by them, including

receiving sets, amplifiers, accumulators and
high tension batteries. Messrs. The Bowyer-
Lowe Co., Ltd., of Letchworth, showed
general wireless apparatus and parts.

The exhibits of Messrs. J. B. Bower & Co.,

Ltd., of Kingston Road, Wimbledon, consisted

of crystal and valve sets, condensers, coils,

and accessories. Messrs. Leslie McMichael,
Ltd., of 179, Strand, London, W.C, exhibited

wireless requisites of all kinds. Messrs.

M. W. Woods, of 146, Bishopsgate, London,
E.C., had on view a collection of their

battery charging rectifiers, wireless transmitting

generators, and receiving sets. Messrs.

Economic Electric, Ltd., of 10, Fitzroy Square,

London, W., displayed a large variety of

scientific electric apparatus and components.

The prize in the competition for the con-

struction of a variable condenser for wireless

was awarded to Mr. C. F. Sayers.
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IN
response to many inquiries as to the

methods adopted for transmitting the

operas produced at Covent Garden
Theatre, through the London Broadcasting

Wireless Broadcasting of Opera from Covent Garden.
Described by W. J. Crampton, M.I.E.E., Member I.R.E.

The achievement of Broadcasting Opera from Covent Garden is a subject which is at the present

time of extreme interest to everyone associated either with wireless telephony or attracted by

the music alone. The following account given by Mr. W.J. Crampton, Consulting Engineer to the

Royal Opera House, describes what led up to the undertaking of this enterprise.

through their existing conduits, a lead-sheathed

multiple telephone cable. One pair of wires

in this cable is employed for telephones so

that the engineers of the Opera House may
communicate direct with the studio and notify

the correct times to switch over. The engineer

on the prompt side of the stage is also in a

position to inform the transmitting station

from time to time exactly what is about to

take place, and also has direct communication

with those in charge of the magnifying equip-

ment situated in the basement of the theatre.

Consequently the necessary direct communica-
tion is effected between all those responsible

for the broadcasting arrangements.

A Western Electric microphone has been

fixed in close proximity to the footlights on
the stage, and this is connected to a three-valve

amplifier in the basement of the theatre by a

triple cable, which amplifier is in turn con-

nected by means of the lead-sheathed telephone

Elliott & Fry. Ltd.

l><im( Melbii trho.-ie .siipporl of Brili.-<h opera mid

interest in this enterpri.se have contributed -yo

Irirr/ely to the extmonliiKiry .success eichievid.

Station (2 LO), I hope the following details

will be of interest to those who nightly listened-

in, many of whom have questioned as to how

it has been carried into effect.

As Consulting Engineer to the Royal Opera

House I fully realised that if some form of

agreement could be arrived at between the

Opera Company and The British Broadcasting

Company, the public would materially benefit

by enjoying at home the services of the artists

and orchestra connected with the opera. I

therefore approached those concerned, and the

proposition met, I am pleased to say, with a

quick response.

The Opera House is situated some 400 yards

from the Broadcasting Company's Studios,

.and the first essential was the installation

of metallic circuits to connect the buildings.

The General Post Office staff rapidly laid.

Mr. II'. ./. Criimpton.

cable, direct to the transformer in the Broad-

casting Company'^ studios, and from the

transformer connection is made to the trans-
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mining control valve at the broadcasting

station.

Reports which have come to hand from

various distant receiving stations, including

Edinburgh and Paris, are extremely gratifying.

The clearness and purity of tone are all that

can be desired.

We are indebted to the following gentlemen

who, in the service of the Biitish broadcasting

Company, have so ably assisted in the onerous

duties necessary to the successful issue of

this innovation :

—

First and foremost, Mr. Burrows, Director

of Programmes, who is so well known, and who
very quickly appreciated the significance of

the proposition.

Captain Lewis, his able assistant.

Mr. Stanton Jeffries, Musical Director of

the Broadcasting Company, whose knowledge
of music renders his services on the prompt
side so valuable.

Mr. Rickard and Mr. Wright, who take

charge of the amplifying equipment in the

basement under the stage. Their's is by no

means an envious position, controlling their

portion of the apparatus down below the

stage.

The G.P.O. Engineering Department, who
so rapidly and efficiently installed the metallic

lines between the buildings.

I am convinced, from reports received

personally, that the transmissions have met
with distinct appreciation, and believe it

is the forerunner of greater development
which will be, I am sure, taken full advantage

of as it occurs, to maintain the interest

of all those who have taken up wireless not

only as a pleasant form of amusement, but

also as an essential feature of our daily life.

Such transmissions as these should be the

more readily appreciated by those who,
through sickness or infirmity, are unable to

attend the theatre itself, and those who
having seen and heard the operas may have

pleasant memories revived.

Notes.
•The Institution of Electrical Engineers.

The paper to be given on .lanuaiv 2(itli. 192.3.

will l)c ' The Wirele.ss Tele[)lione Seivii'p to the
Bar Light.ship at Liverpool," by Mr. E. .\ I'ayne.

anrl not as .stated on the green nieeting.s eard of the
Institution.

A Wireless and General Trade Exhibition.
A trade e.xhibition of wliicli wireles.s apparatus

will form an important feature is to be held at

Northampton from Maroh 19th to 24th. The
motor trade and many other important industries

of the Midland counties will be represented, and
special railway facilities will be arranged in con-

nection with all the principal towns of the Midland
area. The wireless section will also include exhibits

of electrical and lighting [slant, and will be open
to both manufactin'ers and their agents. The
Hon. Secretary is .Mr. J. H. Wilson. St. Katherine's
Street. Northampton.
A New Radio Club.
A Radio Club has been formed by the staff and

employees of the .Sunbeam Motor Car Company.
Ltd.. of Wolverhampton, and a room has been
placed at their disposal through the kindness
of the Company. The inaugural meeting was held
on .January 18th, when the policy and aims
of the Club were formulated.
A wireless society is also being formed at Wins-

ford, Cheshire, and already over thirty names of

persons interested in the movement ha\'e been
received. Those who have not yet done so are
requested to commimicate with Mr. S. Oakes
188, Weaver Street. Winsford.
An Apology.

Wireless Installations. Linutetl. desire to tender
apologies for their inability to des[)atch some of their

Christmas orders with the usual promptnes.s.

The delay was occasioned by an unprecedented
pressure of business which, however, has now been
relieved.

Manchester Wireless Traders' Association.
The preliminai-y steps ha\'e been taken in the

formation of an association to be called the
Manchester Wireless Traders' Association, and a
committee representative of the principal firms

in the trade has already been elected.

Honour for a German Engineer.
Dr. Alexander Meissner, the well-known German

engineer and investigator, has been awarded the

degree of " Doctor Engineer " in recognition of

his services and in particular his address on " The
Evolution of the Methods of Transmission and
Reception of Wireless Telegi'aphy," at the Annual
Academic Celebi-ation at the Munich Technical

High Schonl. on December 7th, 1922.

Broadcasting in Cuba and Porto Rico.
Operating with a range of 2,000 to 2.400 miles,

two new stations have recently been opened in

the West Indies at Cuba antl I'orto Rico respec-

tively for broadcast services. The Cuban station

is of 400 watts capacity, and operates on the 400
metre wave, while the Porto Rico station is of

250 watts capacity, its call letters are WKAG and
the regulation antiouncements are made in English.

A Wireless Firm's New Branch.
The Stirling Telephone and Electric Co.. Ltd.,

of Telephone House, Tottenham Court Road,
London, have recently opened a branch at 14,

St. Peter's Square, Manchester, where a range of

their principal types of telephones and radio

apparatus will in future be on exhibition.
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Wireless Telegraphy for Rescue Work in
Mines.

A series of tests was recently carried out at the
experimental coal-mine of the United States
Bureau of Mines in order to determine whether
wireless telegraphy afforded the possibility of

communication between rescuers and miners
enton"ibed followinj< fires and explosions. It was
shown in these experiments that signals could be
distinctly heard through 50 feet of coal strata,

although the aiulihility fell off rajiidly as the dis-

tance was increased. It is thought that with longer
wavelengths than those used (20tl to 300 metres)
absorption could be considerably reduced and this

method of commimication made practically effective

at least imder certain conditions. An account
of amateur experimental work in this connection
formed the subject of a note in the issue of the
Wirele-ss Worlrf mn/ Radio Review for October 28th.
1922.

A Bibliography of Wireless Publications.

The jiredonnnatiMg feature of the bi-monthly
Bulletin issued by the Coventry F'ublic Libraries

Committee is a valuable bibliography of books
and periodicals relating to wireless telegraphy
and telephony. In a foreword to this section Sir

Hem-y Xoble. M.I.E.E., Chairman of the British

Broadcasting Committee, refers to the extraordinar\'

progress made in this branch of science divring the
last few yeai's. and outlines the developments
contemplated in " broadcasting."

Precision Standardisation of Radio Fre-
quencies.

The United States Bureau of Standards has
de\eloped a verv" precise method of standardisation

of radio wavelengths and frequencies. By the

process used the frequency of radio waves is com-
pared with that of an audible musical note, a tuning
fork being moimtcd in such a way that it ina^' be

made to control the frequency of an oscillatory

circuit. The frequency of another oscillatory

circuit operating at much higher frequencies is

then compared with it by means of a cathode-ray

oscillograph. The latter instrument consists of

the cathode-ray tube, a special kind of vacuum
tube in which the narrow stream of electrons is sub-

jected to the action of electric fields applied by the

two alternating current generators. When neither

generator is operating, the electrons impinging

on the active screen at the end of the tube cause a
single luminous spot . I f one generator is connected

the spot is deflected back and forth along the single

line, horizontal or vertical, as the case may be,

with such rapidity that it appears as a solid line.

If both generators are applied simultaneously, the

spot oscillates both horizontally and vertically,

and appears in general as a blurred luminous
rectangle. If however the frequencies of the two
generators bear a simple ratio, such as four to one,

the spot traverses and re-traverses a definite simple

path, forming a figure by which the frequency ratio

may be recognised. It has been found po.ssible to

compare frequency ratios as high as 21 to 1. The
bureau is at present engaged in the standardisation

of a high -precision standard wavemeter by this

means. A tuning fork of known frequency, approxi-

mately 1,000 cycles per second, is used as the basis

of thestandardi.sation. A low-frequency generator

is ttmed to successive multiples of this frequency
by means of the cathode-ray oscillograph, and
corresponding settings of the wavemeter are ob-
tained. A third generator is similarly tuned to

multiples of these frequencies, and thus by suc-

cessive stages the standardisation is extended
to include frequencies as high as 5,000 kilo-cycles

{60 metres). It is intended that this wavemeter
be useil as the basic standard for the standardisation
of commercial \\'avemeters.

French Broadcasting Times.

The times of the wireless telephon\' transmissions
from the Eiffel Tower and the Radiola Concerts
are now given as follows :—Eiffel Tower (2,600
wave), 11.15 a.m., weather reports (duration 10
minutes) : 6.20 p.m., weather reports and concert
occupying about half an hour ; 10.10 p.m., weather
reports (diu'ation 10 minutes). With regard to

the Radiola Concerts (1,565 wave) the exact times
are:—5.5 p.m., news items: 5.15 p.m., concert
till 6 p.m. : 8.45-p.m., news items : 9 p.m., concert
till 10 p.m.

Celebrating Australia Day from 2 LO.

Friday. .January 26th, is Australia Day and it is

understood that an appropriate programme has
been arranged for broadcasting from 2 LO, the
British Broadcasting Company's London station.

It is announced that the High _ Commissioner of

.Australia will broadcast an address. Australian
talent will pro^'ide the musical entertainment and
amongst those whom it is hoped will take part are:

—

Madame Ada Crcssley (accompanied on the organ
by Mr. .\rthur Mason), Miss Florence Austral, Miss
Gertrude .Johnston, Messrs. Harold Williams,
Malcolm, McEacham, Alfred O'Shea, David Ken-
nedy, -Amadio, and the celebrated pianist, William
Murdoch.

Amateur Wireless Prohibited in Sweden.

It would appear from reports received that owing
to Government regulations in Sweden nothing has
been done to stimulate popular interest in amateur
radiotelephony. The use of wireless apparatus is

controlled by the Royal Telegraph Board and
though private firms may use it under licence they
have not so far taken advantage of this right.

.Apparently there is only one firm in Sweden
manufacturing radio apparatus and this is com-
parati\ely small. Swedish electrical dealers have
been trying recently to obtain modification of the
pre.sent regulation v.hich forbids the use of radio

apparatus by amateurs and there is little doubt
that such a change would lead to a great expansion
of the wireless trade in Sweden.

Books Received
The R.adio Amateur's Handbook. By -A,

Frederick Collins. (London : George Q. Hiir-

III J) cO Co., Ltd., 330 pp., 8"x5i'. Illustrated.

Price. 7s. 6d. net.)

Metai. TcRNisf! Made Easy. (London : Cnxnell

<! Co., Ltd., La Belle Sauvage, E.C.4. Illustrated.

152 pp. Price Is. 6d net.)

Ideas for the Radio Experimenters' Labora-
tory. By M. B. Sleeper. (New York : Tlif

Norman W. Henley Publishing Co., Price 875 ',
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Reception of American Broadcasting Station

Particulars are given below of the reception in this country of certain of the American broadcasting
stations. In addition to those below, many other rcirarts have been received, though insufficient details

have been supplied to <-om-hide with cei-tainty that the signals were of American oi-igin. In !nany cases

details of the rece|iti(Hi of the broadcasting stations have been included in reports relating to the

Transatlantic Tests, and jiartieulars will be extracted and published as soon as all the correspondence
relating to the tests has been dealt with.

Date

Name. Location.

Apparatus.

1 Station
Detector Heard.

Nov. De: Jan. «^
1 V C ^*'

2,3
1 ! 1 II'

24 C. M. Demiy Bebington, Ches,
25 — Kehnan . . Guernsey, C.I. . . WDY
2(i R. .J. H. D. Ridley

of Bm"ndei»t. Ltd.

Xorwood, London WJZ

2(1 K. H. Wilding . . Wigan. Lanes. . . WJD
2 C. Keith Murray Romsey. Hants . .

3

o W. R. Stainton . . Leigh. Lanes. . . wJz
3 do. do. WJZ
3 F. W. Higgs '- Bristol WJZ
8 \\-. B. Parker . . Monkseaton. WJZ

Xorthumbei'lanrl
10 W. R. Stainton . . Leigh. Lanes. WJZ
10 -A. L. Ciay Darlington. Diu'-

ham.
WJZ

10 B. Gibson Heme Bay . . WJZ
10 R. W. Galpin Heme Bay WJZ
10 W. H. Webb Manchester WJZ
10 C. Shearston Portsmouth WJZ
10 .\. H. Reade Oxton, Birkenhead WJZ
10 X. C. Hardman . . Manchester WJZ
10 J. W. RiddiouLdi Baildoii. Yorks . . W.ME
10 Percv B. Todd . . Lincoln . . WJZ
U D.A.Brown Birmingham WJZ
11 .A. V. Chamliei-s Wimbledon. S.W. WJZ
11 H. Aitken Salford . . WJZ
11 C. H. Xokes Ripley, .Surrey . . WJZ
12 A. E. D. Kennaid Wangford. Suffolk WJZ
14 A. S. Gosling Xttttingham . .

.'

14 ('. S. Bishopp < 'ullompton.Devon J

14 W. B. Parker Monkseaton.
Xorthumberland

p

18 F. Harper-.Shore Farnhoi-ough,
Hants.

WJZ

18 W. R. Stainton . . Leigh, Lanes. WJZ
19 C. M. Dennv Bebington. WJZ

Cheshire.

19 J. H. Hill Farnborough,
Hants.

/WJZ
\WBV

20 0. F. Keurl Bath WEV
20 H. .S. Woollev .

.

Xottingham WDY
20 Lott Burnham-on-Sea WJZ
20 .J. W. Partington ('amborne.Cornwall WHI
20 Xesbit Burns Somerset W.IZ
20 H. L. Bowen Bath X X 5

23 T. B. Trott Plymouth X X WJZ
23 G. D. Adams Pinner, Midx. • '

1 ^ 5

23 G. P. Kendall . . Leeds WJZ
24 A. Meredith .Shrewsburj- 5

24 A. Krause Sutton Cofdfield . .
WJZ

24 R. C. Xeale Farnborough WJZ
25 J. Ashworth Bolton

;
X 1

^; .
WJZ

25 E. W. Null Colchester 1 ! 1 WDY
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Date.

Name. Location.

Apparatus.

Station1

Jan. HF
1

Detector Heard.
Kov. Dec.

V ; c
LF

25 P. G. A. H. Voigt London, S.E.23 .

.

X X X ! WJZ
(WGY

25 J. W. Partington Camborne. Corn- \ WGY
wall.

2,', F. Williams Acton, W.3 ?

27 H. C. Gooding . . Stowinarket X X ''''- ?

2 H. R. GoodatI . . Soiitbampton . . X X /^ X ?

7 A. F. Baldry . , Wembley, Midx. ,x X WJZ
8 W. R. Stainton . . Leigh. Lanes. WJY

i 8 W. R. N. Ward . . Teddington, Midx. X x WJZ
13 W. R. Stainton . . Leigh, Lanes. WGY
13 W. B. Parker .

.

Monkseaton, X 1 X WJZ
Northumberland . WDAC

,WJZ
14 A. E. Berljni Birmingham X /^ WZY

tWDAF
16 V. M. Cartnell . . Southport WGY
17 F. D. B. Cobb . . Jlargate .

.

X' X X X WJZ
17 W. D. Tavlor . . Sunderland 1 V WJZ

Calendar of Current Events
Saturday, January 27th.

L.\MBETH Field Cll'b and Mohley Colleoe
Scientific Society.

At 7.30 p.m. .\t the Physics Laboratory,
JInrley College, S.E.I. Practical night.

Sunday, January 28th.

.\t 3.5 p.m. Dft'dy Mail Concert from PCGG,
The Hague, on 1,050 metres.

Monday, January 29th.
!).20 to 10.20 p.m. Dutch Concert, PCGG, The
Hague, on 1,050 metres.
Ipswich and Di.steict Wikeless Society.
.\t 8 p.m. At 5.5? Foiinereau Road. Lecture by
Mr. H. M. Campbell, A.M.I.E.E.

Tuesday, January 30th.

Transmission of Telephony at 8 j).m. on 400

metres, by 2 MT. Writtle.

"

Lowestoft .\ni) JDistrict Wireless Society.
At St. Margaret's Institute, Alexandra Road.
Lecture by Mr. F. E. Thirtle.

Plymouth Wireless and Scientific Society.
Meeting.

Wednesday, January 31st.

Edinburgh and District R.\dio Society.
.\t R.S.S..A. Hall, Lecture on " .Amateur Research
Work, " by M. G. Scroggie, B.Sc.

Halifax Wireless Club and Radio Scientific
Society.

Questions and Answers Evening.
CowES District Radio and Research Society.
General Meeting.

Thursday, February 1st.

Silvanus Thom[)son ^lemorial LectiU'c. .At the
Technical College, Leonard Street, E.C.2. At
7.30 p.m. Sir Oliver Lodge. F.R.S., on " The

Basis of Wireless Communication." In the
Chair : Sir Charles Parsons, K.C.B.

Luton Wireles.s Society.
-At. 8 p.m. .At the Hitchin Road Boy's School.
Practical Work and Experiments.

Stoke-on-Trent Wireless and Experiment.vl
Society.

Lectme on " A Broadcasting Crystal Receiver,"
l)y Mr. T. R. Clark.

Hackney' and District R.adio Society.
At the Y.M.C.A., Mare Street, E.8. Lecture on
" Electrical Units and Ohm's Law." Bj' Mr.
Francis. .At 9.20 to 10.20 p.m. Dutch Concert
from PCGG, The Hague, on 1,050 metres.

Friday, February 2nd.
Sheffield and District Wireless Society.

.At 7.30 p.m. At the Dept. of Applied Science,

St. George's Square,

Leeds and Dlstrict .Aji.ateur Wireless Society.
Lecture on " A'acuum Tubes : Their History and
Phenomena." By Mr. E. M. Washington.

Belvedere .\nd District Radio .4Nd Scientific
Society.

Lecture on " Reception of the Transatlantic

.Amateur Stations." by Mr. C. E. Morris.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :

—
London 2LO 359 metres.
Birmingham SIT 420 ,,

Manchester 2ZY 3S5 ,,

Newcastle 5NO 400
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1

Questions and Answers

NOTE.—This section of the magazine is placed (it the disposal of all readers ivho wish to receii'C advice

.tind information on matters pertaining to both the technical and non-technical sides of wireless work. Readers

shoidd comply with the following rules : (1) Each question should be numbered and written on a separate sheet

on one side 0] the paper, and addressed " Questions and .Answers," Editor, Thk Wikklioss World and Radio
Review, 121 Vi, Henrietta Street. London, W.('.2. Queries should be clear and concise. (2) Before sending in

their questions readers are adci.ied to search recent numbers to see whether the same queries have not been dealt

with before. (3) Each communication .lent in to be accompanied by the " Qnc-itions and .An.'twers" coupon

to be found in the adccrtisement columns of the is.nie curreid at the lime of forwarding the questions. (4) The

name and address of the querist, which is for reference and not Jor publication, to appear al the top of every .sheet

or sheets, and unless typewritten, this should be in block- capitals. Queries will be an.twered under the initials

and toint of the correspondent, or, if so desired, under a " nom de plume." (5) In ciew of the fact that a large

proportion of the circuits and a/iparatus described in these answers are covered by patents, readers are advised

before making Wie of them, to .satisfy themselves that they woidd not be infringing /latents. (G) Where a

reply through the post is required every question sent in must be accompanied by a postal

order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions

is the mai'imunt which mny be -^rtit in at one time.

• • VALVE '

' (Woolwich) asl.s ( 1 ) Is he allowed

to make up wirelcfs components and wirele-is receiving

•«'/«. (2) Is it possible for him to become 11 member
of the B.B.C, (3) What sum has to be paid down
to become a member.

(I) There is no reason why you should not

manufacture wireless components antl receivers,

iilthougli, of course, the question of patents requires

consideration. (2) and (3) We imderstand that

any bona fide manufacturer may become a member
tif the B.B.C, and we suggest you coinmvmicate
with tlie Secretary for further particulars.

"BORDER " (West Ham) -wA-.v (1) Why a
tuning arrangeiHcnt, when connected up with one

rrreiiier, will not tune up to such a high wavelength
<(' irhen connected up with a second receiver. (2)

Why is it that when the tuning conden.ier is connected

in series with the A.T.I, the signals are reduced

in .itrenglh. (3) Would a receiver built up according

to the diagram referred to generate o.tcillations in
the aeried circuit. (4) Is it correct to use a i-volt

L.T. battery and -io-voU H.T. battery.

( 1 ) Without a more e.xact knowledge of the re-

ceiver we cannot say wliy tlie wa\'elength reached
with one arrangement is less than with the other.

We suggest you increase the capacity of the reaction

condenser to (10002 mfds. (2) The aerial condenser
should have a value of 0001 mfd. If the capacity
is too small, a reduction in the strength of signals

may be expected, especially when you have a
large capacity aerial. (3) The circuit referred to

can certainly generate oscillations in the aerial

•circuit unless care is exercised. (4) It is generally
better to employ a ti-volt L.T. battery and a 60-volt

H.T. battery, so that sufficient energy is available.

" S.H." (Chorley) submits a diagram of con-

nections, and asks (1) Over what distance he nmg
crpect to hear signals. (2) Why, with a certain

combination of coils, short wavelength signals are

received. (3) Should the transmissions from 2 LO
•aiul 2 MT be audible using this receiver, the receiver

being located ju.'it north of ilanchester. (4) Should
it be necessary to use a microphone amplifier in order

Jo operate a loud speaker, or is it possible to use note

jnngnifiers.

(1) and (3) We suggest you cut out the 00005

mfd. timing condenser which is connecterl across the

A.T.I., but retain the 0001 mfd. condenser which
is in series. The primary of the high frequency
transformer sliould be tuned with a small condenser
having a maximiun \aluc of 0-0002 mfds., otherwise

the diagram is correct. The range of the receiver

of course depends upon the power of the trans-

mitting station, but we consider you should hear

the transmissions from 2 LO and 2 MT with

careful tuning. (2) The peculiar tuning adjust-

ments will no longer be necessary if the alterations

suggested in (1) are acted upon. (4) A microphone
amplifier may be used if desired, but a note magni-
fier will do equally a,s well.

" T.W.B." (West Dulwich) submits a diagram

of connections and asks (1 ) Whether he .ihould receive

the 2 LO and Croydon transmissions. (2) II7i'//

type of telephone,',- to u.fe. (3) What licence to obttiin.

(4) The correct method of tuning broadcast trans-

missions when a two-coil slider is used.

( 1 ) A variable condenser should be connected

to the circuit as inilicated in the diagram 2 sub-

mitted. The blocking condenser should have a

value of 001 mfds. (2) We suggest you use the

8,000 ohm telephones with this receiver. (3) A-s

you have constructed the receiver yourself, it will

be necessary to obtain an experimental licence

before you comiect it with an aerial. (4) The slider

connected to the secondary circuit should be moved
so that it includes about a cjuarter of the coil in

the circuit. The slider connected with earth

should then be \aried until signals are received.

Fine timing is carried out with the condenser.

"A.M." (Stowmarket) submits a diagrarn

of connections of his rereirrr. and asks whether it is

a non-radiating circuit.

As the reaction coil is coupled with the tuned

anode winding, it is not likely that o.scillating

energ}- will be generated in the aerial circuit. In

the diagram the gi-id leak is shown connected

across the grid condenser, and as you are using

a timed anode coil, the +H.T. is connected through

the grid leak with the grid of the detector valve.

This is incorrect. The grid leak should be joined

between the grid of the detector valve and its

filament, generally to positive.
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" BULLER " (E.IO) h<i.s two Jormers, tind <i.tl:K

1 1 ) W'liiit irin to wind on each, it being desiri'd to

use one for the A.T.I, and the other fw the .secondary

circuit. (2) The number of tappin(]« to be taken

from each coil. (3) The appro.rimatr irarelcnf/th

range covered.

(\) and (2) We suggest yon wind the former
4" in diameter and 12" long with No. 24 D.C'.C
taking 20 tappings. The small coil can he used
for the seeondary circuit and should be wound
with No. 2S D.C'.C, and 12 tappings should be
taken. (3) The wavelength range would depend
upon the values of the timing condensers used
and the size of the aei-ial, bnt under normal con-
ditions. The wa\elength range would be from
200 to 10.000 metres.

"NIL DESPERANDUM " (Southport) asks

(1) The irareleni/t/i range of his set. (2) Hon: many
plates are required for various variable condensers.

(3) Whether he can get back numbers.

(1) The wavelength range is from about 300
metres to 5,000 metres. (2) The fornuila for

calculating the capacity of variable condensers is ;

00S85A'(A' - 1 )/?2
A = m.mtds.

A' = total number of plates.

i? — radius of moving plates, cms.
t = spacing, cms.

You will require 95 plates for 0001 mfds., 49
plates for 0-0005 mfds.. 21 plates for ()-0002 mfds..
assuming the spacing washers are J" and the

plates are 20 S.W.ti. (3) You will be able to obtam
back numbers from the Mail Order De|)t.. The
Wireless Press, Ltd., 12-13, Henrietta Street,

London. S.\^'.2
" E.H." (Middlesex) submits a list of appartu.i

in his possession and asks for a .suitable circuit.

The proposed arrangement of apparatus is quite

suitable, and is the best «hich can be provided
using a single valve. As a suggestion, why not

use the valve as an H.F. amplifier, and a crystal

as detector, as indicated in several recent issues

The tuning range of the coil is from 200 up to just

over 1,000 metres. With the condenser in pa'allel.

the range will be fuitlier increa.sed up to about
2,500 metres.

Fig. 1.

" A.G.L." (Sutton Coldfield) asks (1) Whether
he can add 2 H.F. connected valves xoithout altering

the wiring of his present set. (2) For a suitable

circuit.

(1) and (2) You can add a panel containing
2 H.F. connected valves without di.sturbing the

wiring of your present panel. See Fig. 1. Suitable

vah'es are indicated.

" CONST.\NT READER " (Merioneth) sub-

mits particulars of coniponmts in his possession^

and asks (1) What other parts arc required, to vuike

his crystal •:ct quite efficient. (2) What is the wave-

length lYinge obtained. (3) For a suitable circuit.

( 1 ) We suggest you use an aerial tuning condenser
having a niaximum value of 0-001 mfds.. and a

Fig. 2.

closefl circuit tuning condenser with a %alue of
00004 mfds. (2) The wavelength range will
depend |jartl_\- upon the dimensions of yoiu- aerial,

but will be approximately from 200 to 4,500
metres. (3) See Fig. 2.

"H.G.G." (Shepherd's Walk, N.l.) asks
(1) Where to connect a switch in order to cut out the

H.F. nr L.F. calve as desired. (2) What is the
resi.slaiwe of the Wc-itern Electric marine loud speaker.

(3) Would PCGG .transmissions be received with a
three-valve set using one H.F., one detector and one
L.F. valve, (4) The aerial coil is of good -iize, and
the reaction coil couples ivith it. What is a suitable
size of reaction coil.

( 1 ) The method of switching is shown in Fig I >

page 44!». in the issue of December 30th. (2) We
regret we have no particulars regarding this in-

strument. (3) With careful tuning and adjust-
ments we consider you should certainly hear the
transmissions referred to. (4) When receiving
short wavelengths it is sometimes necessary to-

use a reaction coil with more tiu-ns than the aerial

coil, but when receiving the longer wavelength
signals the reaction coil has generally fewer turns
than the aerial coil. It is well to bear in mind
when using I'eaction in this maiuier. the generation
of oscillations in the aerial circuit causes intei'-

ference with other experimenters in your neigh-
bourhood. This interference is very luipleasant,

and great care should be exercised to prevent
the generation of oscillations.

"H." (Croydon) asks (1) Whrd combituition,

of valves is necessary to obtain the transmissions

fro)n yiaiu'hester. The Hayue and Paris. It is

desired to use a loud speaker. (2) /.•* it to be expected
thtit the signal strength will be lotuier when a double
circuit tuner is u.sed iti.stead of a single circuit tuner.

(3) Which arrangement ivould give the least distortion—a microphone amplifier or a valve note magnifier.

{ 1 ) We suggest you use a fom'-\'alve receiver
comprising one high frequency, one det<?ctor and
two L.F. valves. With a good aerial, signal

strength shoidd he sufficiently loud to operate-
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a loud speaker. If you are badly soreonetl <ir it

the aerial is low, we suggest you use two high

frequency \alves. The valves may be toupled

by means of the tiuietl auoile arrangement. (2)

The object of a two-circuit tuner is not always to

give increased signal strength, although it will

slightly increase the signals on occasions. The
great advantage is the gain in selectivity which may
b? obtained. It is generally worth while from this

point of view alone to use a two-circuit tuner.

(3) We do not think there is nuich to choose

between the two methods of low frequency ampli-

fication, provided each is projjerly designed. The
question of cost should be considered.

" R.B." (Newcastle) n.<A'.v for a diayrmn of

a three-vrih-e receiver xkowing the connections of ii

seriex-pamUel switch, a tune utand-by switch,

reaction coil reversing switch, and switches to cut

o>U the high frequency and low frequency valves.

See Fig. 3.

nected across the primary winding of the trans-

former connected in the anode circuit of the first

\alve. .\ similar condenser should be connecteil

across the tele|jhone transformer, or the telephones,

if high resistance telephones are used.

'
' SAD '

' (Coventry).—As you have constructed
your receiver yourself, you are not allowed to pur-

chase a Broadcast "' licence, but you must satisf\-

the Post Office that you are a competent person

and have some definite object in view before

you will be granted an experimenter's licence.

If you cannot satisfy the Post OHice, you are

requiretl to ]3urchase a receiver which bears the

stamp of approval.

"J.C." (Banbury) asks (1) Wlnlhir he -.-

likely to radiate rncrijy from the aerial when the

reaction coil is coupled ivilh the tuned anode coil.

(2) Hoir many turns of Xo. 2-t D.C.C. wire wound
on a lY' former irill be required to give the followin

Fig. 3.

"E.J.B.R." (Northumberland) refers to the

receiver described on page 7.S(I of the September \&h
i.i-fue, and asks ( 1 ) What alterations are necessary

to the reaction arrangements, in order that the circuit

will he approved by the Post 0£ice. (2) The correct

method of joining up a high frequency Iran.fformer,

which consi-its of two coil.i mounted closely together.

(1) The only alteration necessary to the receiv'er

is that the reaction coil should be coupled with the

high frequency transformer instead of the aerial

tuning inductance. (2) The coils which form your
high frequency transformer are connected in exactly

the .same way as indicated in the diagram, but of

course the coils are not marked " O.P." or *'
I. P."

If suitable coils are used, the result should be as

good as with the arrangement proposed in the

article.

" H.A.C." (Norwich) submits a diagram of

his receiver and asks (1) iVhether a condenser should

be connected in the first valve circuit.

A fixed condenser of O-OOl nifils should be con-

wavelengths, using a 0-00075 mfd. variable con-

denser :— 3.50 to 450, 500 to tiOO, 900 to 1,08.5. (3)

How many turns of wire (a specimen of which is

submitted) will be required for a high frequency

transformer.

(I) As the reaction coil is coupled with the tuned

anode coil, it is hardly likely that you will generate

oscillating eiiergj- in the aerial circuit. (2) To tune

up to 450 metres. 75 turns of No. 24 D.C.C. wire

should be wound on the l.V" diameter former.

To tune up to 000 metres, 120 turns on the H"
former, antl to tune up to 1,085 metres, 272 turns

will be required. (3) Each primary and secondary

slot should be wound with 100 tiu-ns of the No. 38

S.S.C. wire, sample of which was submitted.

The primary of the transformer should be tuned

with a condenser having a maximum value of not

more than 00002 mfils.

" J.B.A." (Dumfries) submits a diagram and
particulars of his receiver and asks (1) IVhy the

addition of the high frequency connected valve does

not increase the signal strength. (2) Why signals
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fade sumetitiies. (3) Wlictlar llie proposed triiii.s-

mitter in suitable. (4) Whether the power buzzer

which he has by him irill deliver 1,000' volts.

(1) In the tUagi-ain submitted, the +H.T. lead

connects with the anode winding of the first high

frequency transformer, but witli tlie grid winding
of the second high frequency transformer, otherwise

the circuit is correct. We suggest you use the tuned
anode method of high frequency ainphfication.

The anode wintUng sliould be tuned witli a small

condenser not exceeding (I(MI(I2 mfds. A ninnber

of circuits have been given recently. (2) The fading

experienced is proliably chie to the aerial swinging.

As your aerial is a very long one, if the fading is

not due to tliis cause, we suggest you examine
the receiver, making sure the grid condensers and
leaks are in good order. (3) The transmitter

suggested should form a very suitable experimental

transmitting .set. We suggest you do not interfei-e

with the side tone condenser. Wavelength adjust-

ments should be made by changing the aerial

inductance, if necessary, by reducing the horizontal

length of the aerial. (4) The power buzzer con-

nected as in the diagram submitted should provide

an ample supply of high tension for the trans-

mitter. The two choke coils shown in the diagram
are es.sential to assist in smoothing out the pulsating

high tension current. Two banks of JIansbridge

type 2 mfd. condensers should be connected across

the supply.

" B.J.L." (Dovercourt) a-iks (1) For n dimjnini

oj a tuning panel to give .ielectire tuning. (2) What
are suitable values for the variable conden.^ers. (3)

How can one avoid capacity effects due to the hand.

(4) Whether it is necessary to use different anode

voltages for high freijuency, detector, or L.F. con-

nefUed valves.

(1) See Fig. 4. The coils are all variably

coupled together. The switch in the aerial circuit

is to join the tuning conrlenser in series or parallel

" B.V.G." (Barnsbury) m^ks for a diagram
of a two-valve receiver which he can build out of

components already in his posse-'ision

.

See Fig. ">.

"R.S." (Glasgow) asks (1) Whether, when
receiving, he J.? likely to he interfered icitli-by power
lines situated a short distance away.
We have examined the sketch, showing the

position of your aerial, and we think the inter-

ference, if any. will be slight. More trouble is

Fig. 4.

as required, and the secondary circuit is tuned

with a variable condenser having a maximiun

value of 000.') mfds. When receiving short

wavelength signals, it is not necessary to time the

reaction coil. (2) Suitable values for the condensers

are indicated in the figure. (3) We suggest you fit
'

an extension handle to the tunmg condenser.

You will find that adjustments of filament current

and anode potential are necessary before good

results are obtainable. (4) We suggest you use a

common H.T. battefy for the amplifier, and tap

off. say. 4.5 volts for the high frequency and detector

valves', and about 00 volts for the note magnifying

valve.

Fig. 5.

likely to be experienced by induced currents from
tlie telegraph wires, and it woukl be better if you
could run the aerial at an angle with the wires.

"G.A.P." (Huddersfield) proposes to con-

struct a tivo-valve receiver, and asks (1) What are

suitable dimensions for the aerial tvning indiictmice,

the anode inductance, and the reaction coil ivhich is

to crjuple jvith the anode coil. (2) What is tlie best

coupling arrangement to provide for the anode aiul

reaction coils.

( 1 ) As you wish to receive only short wavelength
signals, the aerial coil may consist of a winding
4" in diameter and .5" long of No. 22 D.C.C. Ten
tappings should be taken. The anode coil may
consist of a winding 4" in diameter and i" long

of No. 30 D.C.C. with ten tappings. The reaction

coil may be 3" in diameter and 4" long, with

No. 34 S.S.C. wire, with four tappings. (2) The
anode and reaction coils may be made after the

maimer of a loose coupler, the reaction coil

sliding inside the anode coil. If it is desired,

plug-in coils may be used, in which case a two-coil

holder is useful.

"G.J.W." (Highgate) wishes to construct a

three-valve receiver, nitiking use of a number of

panch, and asks for a suitable diagram of connections.

We would refer you to the diagram given on
page 181, November 4th issue.

" H.P." (Abertillery) asks which type of

receiver would best suit his requirements.

We suggest you construct an aerial 40 ft. high

and .50 ft. long' as suggested. A single wire would
be quite suitable. A four-valve receiver, com-
prising one high frequency, one detector, and two
L.F. valves would be a good combination. We
would refer you to the diagram. Fig. 1, page 515,

.January 13th issue.
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" DETECTOR " (Rugby) niqiiirex (1) Whether
(I L.F. tintplljier mnif Iw fit/iU'd to a cryfftal set.

(2) Th' tn'.st rri/stttl to «.vr icith o wire contftct point.

(;{) H'jir to tioH- with a two-.iliilc tuner. (4) Whether
(I rertnin eri/stal eonibination i.^ good.

( I ) .\n L.F. amplifier may <-ertainly l)e connected
to a crystal receiver, bnt we siigge.st you add a
H.F. valve, then nse the cry.stal detector, and finally

amplify at L.F. Several circuits have recently

ajtpeareil. (2) \Ve .suggest the ii.se of silicon or

synthetic galena. (3) We cannot give precise

instructions on tuning. Why not join a Wireless
.Societ}'. where the members will he only too
pleased to assist you, or you would fintl the book,
' C'rysra' Receivers foi- Broatlcast Reception," by
V. W. Harris, price Is. (id.. \ery useful. (4) We
cannot .say, but you will fintl the crystals mentioned
above give satisfactory results.

"ONE V. SUPER" (Walthamstow) a.«i*

i>everal questions about the .-Irni.itrony supcr-retjenera-

tire receiver deJicribed in the i.ssue of iSepteniber 2nd,
and asl's (1) May duolateral coils be used for L^ and
L... (2) What are the reUitive positions of Die coils

Lj and Lj. (3) Can all the tmriahle c,o>\densers

havea nta.vimum ivduc o/OOOl mfd.i. {4) Particulars

of choke coil.

{ 1
) Duolateral wound coils may be used in this

circuit. (2) The relative positions of the coils

L3 and L, is a matter of importance, as you should
change the positions of these coils until best results

are obtained. (3) The variable condensers may
all possess a maximimi capacity of OOOl mfds..

but in this case the coils shoulil be made of larger

inductance. (4) An iron core choke can be made
1\\' winding 5,000 turns of No. 40 S.S.C. wire on an
iron wire core 3' long by V' diameter.

" A.H.H." (Keighley) aslcs whether it is possible

to charge accumulators from A.C. mains.

It is quite possible to charge acciunulators from
A.C". mains provided apparatus for converting
the alternating current into direct ciurent is

employed. Of coiu'se a luotor generator may be
used, the motor being driven by the alternating
curretit of the generator delivering direct current,
but for sinall installatioTis it is better to install a
rectifier such as the Timgar or the Homcharger.
A description of the methods employed for charging
accumulators from A.C. mains will appear in this

journal in the near future.

"K.G.S." (W.5) suhmils ri diagram of his

receiver and asks (1) Whether 11 set wired according
to the difigratfi would generate o.scilletJions in the

aerial circuit. (2) Coukl the aerial coil, anode coil,

and reaction coil, all be mounted in a three-coil

holder. (3) .4rc Dewar switches suitable for use
as a series parallel .nritch in the aerial circuit.

(1) The diagram of connections submitted is

quite suitable and will not generate oscillations

in the aerial circuit. (2) No advantage would be
gained by using a three-coil holder. The anode
coil and reaction coil may be mounted in a two-
coil holder away from tlie aerial coil. (3) This
type of switch may be u.sed if desired provided it

is of the anti-capacity type. If the springs are

spaced closely together the switch has a large

capacity, and is not very suitable. An ordinary
two-pole throw-over type switch is iLseful.

" IDDYUMPTY " (Grimsby) a.sk-s (1) Why
questions submitted a day or tiro before C'hri,'<tmits

hare not yet been ansirered. (2) Can we suggest any
means of reducing interference crperieneed from
.stations transmitting morse signals. {The receiver

compri.^es three vab'es—one H.F., one detector, and
one L.F.) (3) Why is difficulty experienced in

receiving telephony with the aerial tuning condenser
and aerial tuning inductance in series.

(1) As your letter containing queries was re-

ceived just before Christmas, we do not think you
caia expect to receive replies to your queries in an
issue before the date of your .second letter, the
first week in .lanuary. We wouhl point out that
a large number of queries are received, and some
time must elapse between the date of receipt
and the date of publication, as the queries are
dealt with in rotation. (2) As you are employing
a three-coil tuner with a tuned anode coil we think
you should be able to tune out morse signals,

esjiecially if the anode coil is tuned with a variable
condenser. However, a frame aerial may be used
instead of an open aerial, and another H.F. valve
connected to compensate for the reduction in

signal strength caused by the change. The method
of connecting H.F. valves is given in all issues
of the journal. (3) No difficulty should be ex-
perienced in tuning-in signals with the aerial

tuning condenser and inductance in series provided
suitable values are used. The aerial timing
condenser should have a maximum value of 0-001
lufds.. and the inductance will probably be larger

than the closed circuit intluctance. Too small a
value of A.T.C. will result in \erv poor signal

strength and tuning will be very difficult.

•• W.H.G.C." (W.C.I) «.sA« (1) The dimensions
of Ji.ced condeii.iers to give a capacity of 0-001 and
0-0002 »i/rf.s. (2) What former is used to calculate

the capacity of fixed conelemsers. (3) Could a grid
leak be made by drawing a line 1^" long with a hard-

graphitic pencil upon a piece of svitable materuil.

(4) Why are results, using n)i ex-Oovernment
telephone tran.*tformer marked 15/75, no better than-

irhen the receiver is ii.ited alone in the anode circuit.

(1) The 0-001 mfd. condenser may have six

plates, each having an overlap of 2 X 1 centi-

metres. The 0-0002 mfd. condenser may have
two plates with an overlap of 2 • 1 centimetres,
the mica in each case being 2 mills, thick. (2)
The capacity C of a condenser - 0-0885ks (n—l)

T
where k is the specific inductive capacity of the
dielectric and varies between 5 and 8 for mica.
S is the surface area of the metal foil which is over-

lapping, n is the total number of plates, and T
equals the thickness of the dielectric in centi-

metres. The capacity is given in micro-micro-
farads. (3) The grid leak constructed in the manner
described has a certain amount of use, but it is

better to purchase one, as they are quite inexpensive,

and have a considerable life. (4) The telephone

transformers referred to are not at all suitable

for coimecting in the anode circuit 'of a valve.

A telephone transformer would have a ratio of

the order of 1 to 5 or 6, and the primary winding
would consist of about 5.000 turns of No. 42 S.S.C.

wire.
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"S.E.M." (Colchester) «.si*,(l) Whether the

iliayrain submitted is correct. (2) How to reduce

the noises induced by near-by electrical machinery.

(3) When receiinng .^hort wavelength signals, is it

better to connect the aerial tuning condenser in

series or parallel with the aerial tuning inductance.

(4 ) What are suitable t'alues for the coupling condensers

shown in the diagram referred to in question (1).

(1) and (3) When leceiving short wave trans-

missions, the aerial tuning condenser should be
in series with the aerial tuning induetance. The
connections are quite suitable for a low frequency
amplifier. It would be better to use one high fre-

quency connected valve to amplify the signals

before they reach the detector valve. We suggest

you convert the receiver to form a combination
of one high fi-equency. one detector, and two low

frequency valves. The function of the high

frequency valve is to amplify the signals so that good
operation of the detector valve may be obtained.

(2) It is a very difficult matter to eliminate inter-

ference of the sort e.xperienced. We suggest you
screen the receiver and jiay pai'tieular attention

to the earth lead. The earth lead should be as

short as possible and should make good contact

with the ground. (i) The aerial tuning condenser
niaj- have a value of OOUl mfd. The coupling

condensers should have a value of 2 mftls.. and the

by-pass condensers 0-001 mfd.

" A.L." (Norway) refers to the American sliurl

wave tuner described in the issue of June 3rd, 1922,

and asks (1) How to convert the receiver so tluit it

will receive continuous tvave signids. (2) May the

tuner be used for the reception of telephony. (3)

Wluit is the gauge and insulation of the .tamples

of wire submitted.

(1) To increase the wavelength range of this

receiver, a tapped tuned anode coil may be inserted

in each of the circuits according to the wavelength
range which you wish to cover. If the coil in the

anode circuit is coupled with the coil in the

secondary circuit, you have an ordinaiy reaction

circuit, and when the coupling is sufficiently tight,

incoming C'.W. signals may be received by the

beat method. (2) The receiver is quite suitable

for the reception of telephony without alteration.

(3) The sample of .smaller wire submitted is No. 44

S.W.G. S.S.C. The larger wire is No. 38 S.W.G.
S.S.C. The No. 38 wire is suitable for winding

a reaction coil.

"GREENHORN " (Notts.) asks (I) Whether

a loud speaker may be used in plnce of telephones

without altering the arrangement of the receiver.

(2) Wfmt resistance telephones would be used. (3)

How many coils are required in his receiver. (4)

Arc .Siemens Halske valves suitable for his receiver.

( 1 ) A loud speaker may be used without anj-

alteration to the wiring of the receiver. The
resistance of the loud speaker should be similar

to that of the telephones which it replaces. (2) If

a telephone transformer is used, low resistance

telephones may be connected. If it is proposed

to join the telephones directly in the anode circuit

of the last valve they must have high resistance.

4,000 ohms is suitable for the latter case, and 60

for the former. (3) The number of coils required

depends, of course, upon the range of wavelengths

over which it is tlesired to receivie sijjnals. If you
purchase these coils, care should be taken to piu-
chase tho.se which used in conjunction with the
tuning condenser will give the desired range.

(4) Siemens Halske valves may be employed in

your receiver .if desired, but we suggest the use
of R " type \alves. An " R '" type valve requires
60 volts for the anntle, and 6 volts for the filament.

'* C.B." (Clapham) Irishes to construct a nundnr
of basket coils with the nuUerials in his possession
wlrich will enable him to tune up to 3,000 metres.

We suggest you wind six coils, each having 50
turns, using the 2" diameter former which you have
by you. The 22 gauge wire is quite suitable. The
coils should be connected iti series and the tappings
biought to a switch. The coils should be spaced
about \", in order to keep down the self-capacity
as far as po.ssible.

" HOM DE OZZ " (Brighton) asks (1) Why
he hears the FL telephony tra nsmi.%sions on 1.400
metres as well as 2,600 metres. (2) Why ollar

telephony transmissions are heard on a wavelength

of 340 metres as well as 1..56.5 metres. (3) Why, with
tapped anode reacttinees, it is often possible to get

the best results when the switeh arm is making contact

on turn .studs simultaneously.

(1) and (2) We cannot say the exact reason why
you should hear the transmissions referred to on
other than the correct wavelength. In all pro-

bability you are hearing a harmonic. (3) With a
tapped anode reactance which is self-tm>ed, it

is not possible that the natural period of the winding
is the same as that of the signal. Moving the switch
arm so that t\A'o studs are bridged at the same
time brings the x^avelength of the coil more nearly
equal to that of the signal. If the coil were tuneil

with a variable condenser, it would not be found
that better results are obtained with this adjust-
ment.

" H.J.P." (Edmonton) submits a diagram
of his receiver and asks whether the .switching arrangc-
n>eHt is C'^irecl-

The arrangement submitted is quite suitable
for your purpose, \\hen using reaction in the man-
ner indicated in the sketch, care must be taken
that oscillating energy is not transferred to the
aerial circuit. The aerial tuning condense*: should
be connected in series with the aerial timing
inductance when receiving short wavelength signals.

SHARE MARKET REPORT

Prices ai we go to press on January igih, ue
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.

13 8
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The Radio Conference

ON the afternoon of Wednesday, January

24th, at the Institution of Electrical

Engineers, was held the Annual Con-

ference of Societies affiliated with the Radio

Society of Great Britain.

It sometimes happens that with a well-

estabUshed event the circumstances under

which it originated may be overlooked. It

may therefore not be out of place to consider

for a moment what led to the inauguration

of the Annual Conference of Wireless Societies,

oarticularly for the information of those who
have only during the past year begun to

interest themselves in wireless matters.

The Radio Society of Great Britain, in

former years known as " The Wireless Society

of London," had taken upon itself the work

ofrepresenting the amateurs and experimenters

of Great Britain, to voice their wishes and

feehngs wherever it was necessary to give

expression to them. In fact, one of the

objects of the Society is to act as the champion

of the amateur and experimenter in this

country in protecting his interests wherever

such action is necessary.

The idea of affihation of Provincial Societies

to the London Society was the outcome of the

endeavour to represent in one voice the opinion

of the amateurs all over the country.

The conference of delegates from provincial

societies with the officers of the Radio Society

of Great Britain, was very naturally a part of

the general affiliation scheme, and therefore

these conferences may be regarded as the means
adopted for feeling the pulse of the amateurs.

These Conferences present the opportunity

for an expression of opinion, not only to form

a guide to the Radio Society of Great Britain

in its policy, but also to arrive at decisions

regarding any action which the amateurs as

a collective body may wish to take. The
Conference may be said to result in direct

action, since the very piu-pose of the Con-
ference is for the expression of opinions of

amateurs as a body, and it would be unreason-

able to suppose that a definite resolution

passed by that Conference would not be put
into effect at the earliest possible moment.

It is perhaps well to emphasise that this

Annual Conference has no power to concern
itself with the internal organisation or pwlicy

of either the Radio Society of Great Britain

or of any of the societies affiliated, and repre-

sented at the Conference. Mention is made
of this point since, for amongst the delegates

from affiliated societies at the Conference
just held, there was one who apparendy
misimderstood the purpose of the Conference,

and supposed, until corrected, that the dele-

gates from other societies were invited to

make suggestions regarding internal affairs

of individual societies.

The Conference on this occasion was even
more fully attended than usual. No doubt
this is partly due to the very considerable

increase in public interest in wireless during the

past year. It is somewhat surprising that,

after so busy a year, the items on the agenda

for discussion should not have been more
numerous than was the case.

A report of the proceedings of the Con-
ference will be published in this journal in

due course, but it is perhaps of interest to

summarise briefly the matters which claimed

attention, and, with this object in view, they

will be considered in the order in which they

were dealt with. The Radio Society of Great

Britain had felt for some time that the views

of the provincial societies on matters of im-

portance could perhaps be more adequately

expressed if conferences were held at more
frequent intervals than once a year, and with

this object in mind, some tentative suggestions

were circulated to the affiliated societies for
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their views in order that the matter might be

discussed at the Conference.

The net result of the expression of these

views, and the subsequent discussion at the

Conference, indicated that the present arrange-

ments were considered to be adequate for

the time being, and many delegates spoke

to the effect that their societies were well

satisfied with the arrangements as they stood

at present.

The next matter which was dealt with

was the British Wireless Relay League. It

will be remembered that in a recent issue

of The Wireless World and Radio Review
reference was made to the fact that the Man-
chester Wireless Society had requested that

the subjert of the British Wireless Relay

League should be included on the agenda of

the Conference in order that its organisation

might be discussed and the way paved for

fuller co-operation of all societies in the

organisation of the League. The formation

of such a League met with very considerable

support from the delegates present at the

Conference, and the Radio Society of Great

Britain intimated its desire to associate itself

with the development of the scheme. It

was, however, pointed out that whereas in

the U.S.A. the American Radio Relay League

is a very large organisation formed expressly

for the purpose of relaying messages from

point to point, work of this nature would be

more restricted in Great Britain. This is

largely due to the fact that the area over which

these transmissions are to be conducted is small

in this country in comparison with the vast

stretches of country in the United States of

America. It was indicated, however, that a

wider field was open, since co-operation in

some such scheme had been invited by amateurs

in France and elsewhere, and therefore, with

the assistance of the American amateurs, and

especially in view of the extraordinary success

of the recent Transatlantic Tests, there ap-

peared to be scope for the Relay League to

develop on international lines.

Mr. P. R. Coursey who, as readers of this

journal are aware, has conducted on this side

the work of organising the Transatlantic

Tests, indicated that there was much additional

work which a Relay League could undertake

beyond the mere relaying of messages, and his

proposals will be given in ||ie report of the

Conference to be published later.

The subject of broadcasting was included

on the agenda, and was divided under two

headings: (i) How broadcasting affects the

amateur licensed to transmit, and (2) the ama-
teur licensed for experimental reception only.

Many opinions were expressed on this subject,

and it was generally recognised that the

work of the amateur, particularly in experi-

mental transmissions, had been considerably

affected by the introduction of broadcasting,

but at the same time it was realised that there

were many compensations provided by broad-
casting itself. In many cases of experimental

work it was extremely valuable to have telephony
transmissions on which one could rely, both
as regards time and wavelength, and this was
particularly useful in conducting experimental

work wiUi distortionless amplifiers, loud

speakers, and other types of speech reproducing
instruments

.

Mr. Reith, General Manager of the British

Broadcasting Company and a member of the

Radio Society of Great Britain, was present

and took upon himself to reply to some points

which were raised. His remarks did much to

clear up certain matters with regard to some
of the difficulties which had arisen between
the experimenter and the Broadcasting Com-
pany, and his clear statements satisfactorily

defended the action of the Company. He
emphasised the debt which the Broadcasting

Company and the public generally owe to the

work of the amateur and experimenter, and
in his capacity as General Manager of the

Broadcasting Company he assured the Con-
ference that his Company, far from having

any antagonistic feelings towards the activities

of amateurs and experimenters generally,

welcomed and valued their co-operation, and
under no circumstances would the Broad-
casting Company ever take any steps which
would adversely affect the work of the

experimenter.

For the first time in the history of these

Conferences no special resolutions were passed,

and no new proposals for the condua of

amateur activities were outlined. The first

impression might be that on this account

the Conference had not achieved so much
as in past years, but on reflection one realises

that it is a strong indication that there are

no serious grievances to give voice to. It is of

course realised by every amateur in the country

that everything is not quite as it might be,

but at the same time it is understood that,

in all development and progress, perfection can-

not be attained in the initial stages, and it

behoves everyone to exercise reasonable

patience and to contribute what he can to

facilitate the tasks of others.
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A Chat with "The Voice" at.2LO.

A MIDST a sequence of telephone tion of Mr. W. J. Crampton, the Covent
calls and visitors, Mr. Burrows was Garden engineer, we were able to mark the

able to give The Wireless World and opening of our official duties by arranging

Radio Review, at Magnet House, Kingsway,
the other afternoon, some ideas of his experi-

ences to date.
" As broadcast wireless telephony goes, I

suppose I can claim to be a veteran," he said.
" My views on this subject were expressed

in the Year Book
of Wii eless Tele-

,^raphy, 1918, and
in an article written

some months be-

fore. My first seri-

ous essay in this

direction was a

week's programme
transmitted in

North Atlantic at

the end of July,

1920. The C.P.O.S.

Victorian was then

equipped with a 3-

kilowatt telephony

transmitter, and
our concerts were
heard at ranges up
to 1,200 miles. As
the Victorian was
riding light, and I

am not a good
sailor, the voyage
will remain long in

my memory. The
North Atlantic pro-

grammes were free-

ly encored, ships

from all points of

the compass up to

600 or 800 miles

Mr. A. R. Burruwn whose voice at 2 LO is so Jamiliar.

Copied of thift picturf can be ohtained Jrom the Pubtiflicrii of Tlif

n'ir(7*'.« WorJd. See onninincetiifnt under Notes in this isnie.

' chipping in ' on 600 metres at the end of each

item and passing an opinion. Needless to

state, after the 1920 experience, it was some-
what irksome to have to sit tight in London
and watch the growth of broadcasting in

America.
" We are hoping to show that England,

though late, as usual, in starting systematically,

will not be long in overtaking her rivals. By
singular good fortune and with the coUabora-

for the broadcasting of the excellent per-

formances of Grand Opera by the British

National Opera Company, Ltd., at Covent

Garden. Mr. Crampton will be known to

many of your readers as a most keen experi-

menter : his station has been heard, I under-
stand, as far distant

as Nice.
'' Only an agree-

ment amongst the

principal members
of the Broadcasting

Company whereby
the several com-
panies sink their

identity in the one
title restrains me
from mentioning
those to whom we
are particularly in-

debted for the tech-

nical success of the

experiments. In

view of the fact

that we had no
choice in the selec-

tion of sites for the

two microphones
employed, I think

it may safely be
classed amongst
the most ambitious

and most successful

series of transmis-

sions yet attempted

on this or the other

side of the Atlantic.

"The effect upon
the British industry, I am told, has been
very marked. This is very gratifying to one
whose business it is to provide from behind

the scenes such a standard of programme
as will not merely maintain, but will

intensify the interest now created.
" Have I had any unusual experiences to date?

Yes, many of a most pleasant character, some
amusing, and one or two sad. The most
delightful, unquestionably, have been the nume-
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rous letters of appreciation, seasonable cards
and gifts to charities, to my staff and myself
from ' children of all ages.' We broadcasters
have struck a world of live fairies, open-hearted
folk quite apart from the world as presented
in everyday Hfe. I can assure you that no
day is too long in which to work for such a

community. I only wish it were possible,

too, to reproduce some of the hundreds of
letters expressing in ' baby language ' the
delight our bedtime antics have given to the

young folk.

has caused many a smile amongst those con-
cerned.

" Midway between humour and the pathetic

are to be found such things as requests in all

good faith that we should broadcast messages
to the planetary system, or jam certain other

stations alleged to be exerting a malign influence

over those within range.
" A few days ago as I was leaving for lunch,

a stranger requested an interview on an urgent
matter. He approached me in a most business-

like way, stated that dtspite the character of

1 M1 f
->
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fcr tP^.iH^B.

^'•»„,. ^ «^^^H

r^lKV1yi
aHIh

BHHElIKmJIJ1^
^^K 1* '^^1

^^l^v-

I^^VT^

'-

/

^^^^ ^B 'iK''lflllHI

t
^^riKu^^S ' vi

" The Wireless OrchcAlia ut JLO poses for "The WirtUss W'utid." .^landing on the

right is Mr. Stanton Jeffries, Musical Director of the British Broadcasting Company.

" Wireless humour takes many forms. Dur-

ing the last week of Grand Opera we were

threatened with shooting if we permitted

interpolations during the performance of
' Valkyrie.' You noticed, perhaps, that there

were no interpolations. This was not due

to the threat, but to the fact that ' Valkyrie
'

did not lend itself to such treatment.

" Amongst the humours of broadcasting

we can class many amusing criticisms in

prose and rhyme, not excepting letters some-

times suspiciously feminine in origin respecting

the identity and domestic life of those who take

part in the wireless programmes. The errone-

ous suggestion, too, that we have come under

church influence in our decision not to broad-

cast during the hours of Divine worship.

his story he would come to the point at once.

Would I kindly broadcast without delay

the fact that his wife and ^(^40,000, their joint

property, had just been abducted ?

" What are our plans for the future ? Well,

the first business is to get all the necessary

stations functioning. Cardiff is practically

ready, and may start any day. Glasgow will

have a station working before the end of

March.
" Our ambition then will be to so ring the

changes in the style of programme that every

popular interest will be catered for at reasonable

intervals. We hope to settle our programmes
a week and possibly a fortnight ahead, so

that listeners-in can adjust their several

engagements so as to meet their wireless
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tastes. There is no form of entertainment

under the sun that can claim the attention

of its adherents seven nights a week and yet

not surfeit them.
" Whilst the concert side of broadcasting

will always have a strong appeal, I believe

the permanence of this new development will

depend rather on the manner in which the

instructional and educational sides are de-

veloped. The wealth of romance yet un-

touched which lends itself peculiarly to treat-

ment by wireless, is enormous ; our task is

to find persons capable of recognising the

raw material, refining it,' and able to present

it in an attractive form.
" It may be taken for granted that the success

of the Covent Garden experiment will lead

to other equally important applications. We
have shown that intricate musical sounds can

be collected from a building without any

interference with its structural or acoustic

arrangements. How much less difficult should

be the broadcasting by similar means of human
speech, and how great the field here awaiting

development.
" I would, however, ask indulgence in one

respect. We are yet without permanent offices,

owing to certain circumstances of a technical

character. Until our new and permanent studio

is ready, there are limitations upon our pro-
grammes which would not otherwise exist,

difficulties which only arise when dealing with
music on a large scale.

" The Wireless World and Radio Review,
which I regard as specially catering for the
experimenter, will perform a kindness if it

permits me to express to those possessing

transmitting licences, my high appreciation

of the sacrifices which they must have made
in foregoing transmission during broadcasting
hours on the wavelength fringing the broad-
casting band. No one is more sensitive

than myself to the kindness of these experi-

menters, and I regret if in calling isolated

defaulters to order, we may have attached

to others in any one locahty a suspicion that

was unjustified. We would like the class of
true experimenter to know that they have
friends and not enemies in the staff of the

British Broadcasting Company, who are ap-
preciative of the fact that the progress made
by Britain will be dependent to a marked
degree upon the co-operation of all followers

of this fascinating branch of applied

science.
" Now I think it is time for a repetition of

the old formula—except for this elaboration

—

2 LO, 5 IT, 2 ZY and 5 NO closing down."

EXAMINING BRO.\DCAST INSTRUMENTS AT THE G.P.O.

Some of thr Apiinralus xxihmillefl to the Post Offiee for approval by mcinuj'neturers oj broadcast

receiving equipments.
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Experimental Station Design
XIX.—RECTIFIED H.T. FOR C.W. AND TELEPHONY TRANSMITTER.

IN
the last instalment under this heading

a description was given of the method
of setting up a low power C.W. and tele-

phony transmitter. The present article des-

cribes a method of obtaining the necessary

high potential current required by such a

transmitter, and is based on the principle

of stepping up
moderately high

firequency alter-

nating current and
rectifying by means
of suitable valves.

The first con-

sideration is the

transformer which
provides the re-

quisite current for

heating the fila-

ments of the recti-

fying valves. It is

a low voltage trans-

former of course,

but it is essential

that very good in-

sulation be pro-

vided between the

primary and secon-

dary, as the full

high tension poten-

tial exists between

these windings.

Fig. I shows the

general principles

to be adopted in

building upa trans-

former of this kind.

Insulation is effec-

ted between the

windings by means
of an ebonite tube

having a wall thick-

ness of about s\ in.,

whilst the secon-

dary winding does not completely cover the

primary winding in order to leave insulating

surfaces at the ends. These surfaces can be

further increased and insulation thus improved,

if screw threads are cut upon them, the threads

serving also for attaching the end cheeks of the

Rectifier Panel with a pair of ulep-up Imiisformers, whieh
when connected in series, provide a mid-point tap.

secondary winding. Definite data as to the

windings cannot be given, as it will depend
upon the power and frequency to be employed,
and must be estimated or calculated, final

adjustment being made by experiment and
the use of a series choke coil if required.

The amount of iron employed in the design

given is quite suit-

able for powers
up to 100 watts

on frequencies ex-

ceeding 250 cycles.

The core wires of

the two limbs are

assembled centrally

around the soft

iron rod and are

wrapped tightly to-

gether by means of
a layer of adhesive

insulating tape
upon which the

primary, which
should be' a wire

having a double

cotton covering, is

wound. The end
primary turns
should be held in

by means of tapes

as was shown in the

issue of September
30th last. Tape
may also be
wrapped over the

primary winding,

if necessary, in

order to make the

insulating tube fit

lightly. The
secondary winding

is put on after the

cheeks have been
fitted in position,

the end turns being secured by means of tapes

as before. If the making of the screw threads is

not convenient the cheeks may be held together

by means of an insulating tube which fits

over the top of them, and to which they are

attached by a number of 6 BA screws. ^If
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Fig. 1. Filament Heating Transjormer. High insulation is provided between primary and secondary winding.

Approximately halffull size.
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this latter arrangement is adopted the cheeks

must be a good fit on the tube which covers

the primary. With patience these cheeks

may be made without a lathe by carefully

filing down to scratch Unes, and as the screw

threads cannot be made without a lathe, it

is assumed that a tube will be fined over the

cheeks and consequently the grooves on their

inner faces will not be required. On the

completion of the cores with the windings

hot wax is run into the ends of the primary.

The end plates are cut from soft iron

strip, which can easily be obtained in almost

any width. Each plate is drilled in turn,

and the saw cuts which are provided in order

to minimise eddy current loss are made when
the plates are clamped together in the vice.

StiflF washers are placed under the end nuts,

and in order to provide a little " give," thin

fibre washers are arranged imder them.

There is no diJBBculty in assembling, if the core

wires are all true to length, and there should be

no difiSculty in this respect as they can be

purchased already cut to any exact inch.

A second transformer will be required to

provide a step-up in potential. In oudine it

may be similar to the one described above

except that the secondary winding will consist

of a large nimiber of turns of No. 30 or 32

S.W.G. single silk-covered wire. The secon-

dary will consist of a number of flat disc

windings about g in. in width. These must

Lay-out of Rectifier Panel.

be wound on a former consisting of spindle,

spacing washer and two flat plates. A larger

space must be given between the two limbs

of this transformer in order to eliminate

any chance of sparking across.

TUSNED
BRA55 WASHER

-

Fig. 3. Insulating Bushes.

The type of valve adopted for rectification

obviously governs the design of the panel.

The reader is recommended to adopt valves

of liberal rating with regard to the power he
proposes to use. The panel shown in Fig. 2

is arranged to carry valves rated up to 100 watts

capacity, though they can be operated with a

much smaller output. The panel is of polished

slate, such as can be obtained from specialists

in this class of work, and who advertise from
time to time in this journal. Slate can be

easily drilled with an ordinary morse drill and

brace, though it should be remembered
that the size of the hole will be slighdy larger

than the size of the drill with which it is made.
This is important when making the holes

which carry the ebonite bushes for the

filament and plate leads. A design for these

bushes is given in Fig. 3, being turned in

ebonite. For simplicity ebonite tube i in. in

diameter, and having a ^-in. hole, may be

adopted, and the actual leads from the valves

passed through these tubes, which must
fit tightly in the holes made in the slate.

Holders for the valves are shown in Fig. 4,

in which sufficient detail is included to show
the method of construction. Fig. 5 is the
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circuit diagram of the rectifier. The con-

denser shown across the secondary of the plate

current transformer may not be necessary,

as will be shown by experiment, and in any

case should not have a value exceeding

0-0003 /L(F. The other condensers which are

for the purpose of smoothing out ripple, must,

like the one just mentioned, be capable of

standing high potentials, and consequendy
should consist of a number of mica condensers

assembled together and connected in series.

If the reader attempts to make condensers

of this sort himself, he must select the best

ruby mica for the purpose. If it has a thickness

of 0-002 in. then four condensers in series

should be suitable for voltages not exceeding

1,800. The capacity of these condensers

will depend upon the frequency of the generator

and for a frequency of 300 cycles condensers

ha\'ing a value of 0-2 /iF will suffice. One
is cautioned against operating the rectifier

without taking a load. If this is done there is

a great danger of breaking down the con-

densers. The choke coil shown between the

condensers may have similar core construction

to that adopted in Fig. i, but possessing only

one winding of No. 28 S.S.C. on each limb,

and if these windings are well insulated from

L.S^^T SPPN6
I

L

ir otguisto J JpH-^VWWWVV\A/V\A^-K
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Fig. 4. Clips for supportitig valves.

one another, better smoothing effects may be
obtained by correcting one in each lead from
the rectifier, making sure, by experiment,

that they are correctly connected as to direction

The outfit described above might appear to

involve a big expenditure, but the reader

Fig. 5. Circuit of Rectifier.

whose purse is limited is reminded that there

is still a great deal of second-hand high tension

transformer apparatus on the market which is

admirably suitable for stepping-up or choke

purposes, or ifrewound can be used for filament

heating. Owing to the somewhat limited

demand for this class of apparatus, the prices

are by no means excessive. F. H. H.

Note.—Although it was the original intention

in articles under this heading to give designs

of special value to the beginner, departure has

had to be made owing to the widespread demand

for particulars of simple telephony transmitting

apparatus. Now that the information has been

placed on record, this space can in future issues

be allotted to articles of a less advanced nature.

Dimensions of the Amateur Aerial

Although the regulations relating to dimen-

sions of aerials permitted for amateur and

broadcast reception purposes have been pub-

lished in this Journal, and also frequendy

stated in replies to queries in the Questions and

Answers columns, there still appears to exist

some doubt on the matter. The maximum
aerial length is stated as iod feet, as measured

from the far end of the aerial to the aerial

terminal of the apparatus. Multiple aerials,

consisting of a number of wires, each totalling

100 feet with the down lead, may be adopted,

and from this point of view it would appear

that when a "T " pattern aerial is employed,

only one-half of the horizontal length is taken,

in estimating an aerial arrangement conforming

to the regulations.
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Electrons, Electric Waves and Wireless
Telephony—XVIII.

By Dr. J. A. FLEMING, F.R.S.
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4. Reception of Wireless Telephonic
Speech.

We have then to describe the arrangements

in the practical receiving apparattis. The use

of a single rectifying valve or a crystal in the

receiving circuit as already described is only

suitable for short ranges of 10 or 20 miles,

or so, from fairly powerful transmitters. In

actual wireless telephony over great ranges it

is necessary to employ amplifying valves to

magnify the oscillatory currents in the receiving

circuits.

We have already explained that this amplifica-

tion can take place on the high frequency

currents set up in the aerial wire and associated

circuits by the carrier waves, or it may be

efifected after rectification of the high frequency

Fig. 96. Arrangement oj two or more amplifying
valves for magnifying the feeble oscillations in the

aerial wire A. F,, V„, are the thermionic amplifiers

Tj, T^, the coupling transformers and B^, B„, the

plate batteries.

currents into low frequency or speech frequency

varying currents. The former is termed radio-

amplification and the latter audio-amplification.

In the case of radio-amplification the feeble

currents set up by the carrier waves in the

aerial wire A (see Fig. 96), are caused to induce

other similar currents in an associated and

tuned coupled circuit, comprising a condenser

C and inductance coil 5. A three-electrode

valve has its grid and filament respectively

connected to the terminals of the tuning

condenser C.

The variations of potential thus produced in

the grid cause similar changes in the plate cur-

rent of that valve supplied by the high tension

battery as already explained.

This plate current may include the primary

coil of a transformer consisting merely of two
insulated wires wound on a bobbin, but
without any iron core.

The secondary circuit of this transformer may
have its terminals connected respectively to the

grid and filament of a second valve, and the

same arrangements may be made for a third

valve. If, then, the first valve and associated

transformer magnify the grid-potential varia-

tions say 5 times, the couphng of two valves

and transformers will magnify it 25 times, and
a third set 125 times, and so on.

We can, in this manner use several amplifying

valves for radio ampUfication.

If we employ two-coil transformers as shown
in Fig. 95, we need then only one high tension

battery or dynamo to supply the high potential

for the anodes or plates of all the amplifying

valves. It is then necessary to explain in

the next place the methods by which the three-

electrode valve operates as a detector of

oscillations. The reader will bear in mind
that the carrier electric waves which arrive

from the sending station are high frequency

electric waves of a certain wavelength and
amplitude, or wave height. The effect of

speaking to the microphone in the transmitting

plant is to alter the amplitude of these waves,

but not their wavelength. The amplitude

varies in accordance with the wave form of the

speech sound, so that we may say that the

oscillations produced by the carrier waves in

the receiving aerial consist of very rapid or high
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frequenq^ electric currents, which also have

slow or low frequency variations of amplitude

superimposed. These slow variations of cur-

rent correspond to the speech waves made at

the sending end. The radio-amplification

increases or magnifies these currents all in the

same ratio.

We have then to impress these slow

variations upon a receiving telephone. It

would be no use, however, to insert a telephone

receiver in the plate circuit of the last radio-

amplifying valve, because a telephone receiver

contains a coil of wire of many turns wound
upon the iron pole pieces of a magnet. Such
a circuit has a very large inductance, which
means that rapid changes of current cannot

take place in it. Hence the telephone coil will

not permit the passage through it of a high

frequency alternating current. It offers too

much impedance, as it is called, to such a

current. Moreover, the mean value of these

high frequency oscillations of var)dng amplitude

is constant. We have therefore to insert in

the valve receiving arrangement a rectifying

valve to change these high frequency currents

of fluctuating strength or amplitude into

pulsating electric currents always flowing in one
direction. This can be done by taking

advantage of the form of the characteristic

curve of the valve.

It has already been explained that when we
give to the plate or anode of the valve a positive

potential, electrons are drawn away from the

filament, and this electron stream is generally

increased by giving the grid a still greater

positive charge. There is, however, a limit to

this electron current which is fixed by the

temperature of the filament, and it cannot be
increased beyond a certain amount at any given

filament temperature. This limiting current

is called the saturation current at that tem-
perature. Corresponding to this saturation

stage the characteristic curve has, therefore, a

bend or change of direction. In the same
manner, if we give the grid a gradually

increasing negative charge, and thus steadily

diminish the electron flow from the filament,

we find the characteristic curve at the lower

end bends over. Suppose, then, that we give

the grid of a valve a negative potential, say

about 4 volts compared with the filament, and
then superimpose on this steady grid voltage

a feeble high frequency alternating voltage.

It will be clear that when the small alternating

potential makes the grid negative, the thermionic
current or electron stream from the filament

cannot be much reduced because the grid has

already been made strongly negative. When
the alternating potential applied to the grid is

positive, then the electron stream is sensibly

increased. The result, then, of imposing a

SRID 1.EUTRAL HIGH FBEQUEUCY CURRENT
WITH VABUTIONS OF AMPLITUDE

niKE UNE

CO
CUBBCNT THROUGH BECEJVING TELEPHONE

Fig. 97. Diagrammatic representation of rectifi-

cation and the mean value of the rectified currents
ivhich operate the diaphragm of the telephone.

feeble alternating potential on the grid in

addition to a steady negative potential is to

increase on the whole the electron stream
from the filament.
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If, then, the alternating potential suffers

changes of amplitude, as it does when the

carrier electric waves are changed in height by
speaking to the microphone in the transmitter,

the electron stream of the detecting valve will

experience similar increases in mean strength,

although there are also rapid variations in the

current. The actual changes produced in the

currents will be best understood by a series of
diagrams.

In Fig. 97 in the upper diagram (a) the

ordinates of the curve represent the high
frequency current in the receiving circuit as

magnified by the radio-ampUfication. This
current has low frequency variations of
amplitude superimposed upon its high fre-

quency, but the mean value of the current is

always the same. The second diagram {b)

shows the effect on this current of the detecting

valve, the grid of which has a steady negative

charge given to it. Since the electron current

cannot then be much decreased, the effect of

the additional negative charge given to the

grid produced by the superimposed alternating

potential is extremely small, but the effect of
the positive charges is to mcrease the electron

current.

The mean value of the current therefore

fluctuates, as shown by the ordinates of the

dotted line in diagram (b). If then the plate

circuit of the detecting valve has included in

it the coils of a receiving telephone, the rapid

variations of current would produce no effect

in the telephone, but the slow variations of the

mean current cause the diaphragm of the

telephone to vibrate, and its motions correspond
to the slow or audio-variations in the amplitude
of the carrier waves. Hence the receiving

telephone will reproduce the speech sounds
made to the transmitting microphone, the

energy being conveyed by the carrier waves as

above described. We can also employ one or

more amplifying valves to increase the ampli-

tude of the rectified low frequency speech

current variations, which is termed audio-

amplification.

For this purpose one or more three-electrode

valves are placed after the detector valve, and
have induction coils inter-connecting their grid

and plate circuits exactly as in the case of the

radio-amplifying valves. These induction coils

or transformers may have cores composed of
bimdles of fine iron wires, which increases

their effect, and has no disadvantage in the

case of the transformation of low frequency

oscillations. We can thus employ two or three

audio-amplifying valves and put the telephone
receiver in the plate circuit of the last valve,
as shown in the diagram in Fig. 98.

A multiple valve receiver may therefore com-
prise two or three radio-amplifying valves,

a detector valve, and one or two audio-
amplifying valves. The Marconi Company
have designed a seven-valve receiver, in which
six of the valves are radio-amplifying, and the

seventh and last valve the detector valve (see

Fig. 99 .

OITECTOO VALVE

CBtOVOlTAGE COHTBOL

, "-^"-T Rf^ikiyykv^

By Courtesy of M. W. T. Co., Ltd.

Fiy. 98. Scheme of circuits of a seven-valve ther-

mionic receiver with amplifying valves and detector

or rectifying valve.

A simple form of valve-receiving circuit

comprises a single detector valve, the grid of
which is connected to one terminal of the

tuning condenser in the receiving circuit, and
also a single audio-amplifying valve with a

telephone receiver in its plate circuit. The
necessary negative potential is given to the grid

of the detector valve by means of an arrange-

ment called a potentiometer.

A long fine wire wound on a suitable support

has its terminals connected to a few cells of a

battery, which may be the filament heating

battery. By means of a sliding contact we can

connect a point on this wire to the grid, and
by changing the position of this slider apply to

the grid a negative potential, or two or three

volts or more, as required, to bring the plate or

electron current of the valve to that point on
the characteristic curve which corresponds to

the beginning of the lower bend of the curve

.

In order that telephonic speech may be

transmitted without distortion, it is essential

that the radio-amplifying valves should have a

characteristic curve which is nearly straight or

flat in the central part. It is only under this

condition that the complicated changes in the

plate current will follow exacdy the com-
plicated changes in grid potential, and hence

amplify without distorting the wave form of the
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Fig. 99.

By courtesy of—.M. W. T. Co., Ltd.

A vieiv oj a seven valve receiver as made by Marconi's Wireless Telegraph Company,

oscillatory currents. This result is achieved

by certain precautions in the design of the

amplifying valves.

We have already explained that in a valve

transmitter for wireless telephony there must
be a valve, the plate and grid circuits of which

are coupled inductively to produce high
frequency oscillations in the plate circuit and
radiate carrier waves from an associated aerial

as in Fig. loi. We have then to modulate the

amplitude of these carrier waves by means of

a carbon microphone in accordance with the

By courltsy of—M. W. T. Co., Lid

Fig. 100. Aircrafl receiving set comprising three high frequency amplifying valves, a detecting valve

and one low frequency amplifying valve connected to the head telephones through an induction coil.
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wave form of the speaking voice. One way of
doing this is by coupling a microphone M
inductively, that means by means of an induc-
tance coil or transformer to the plate circuit of
the generating valve as shown in Fig. loi.

This method has disadvantages in practice.

Fig. 101. Circuits of a simple form of Wireless

telephone transmitter with the -microphone M
inductively connected to the plate circuit of the valve.

A better method of varying the amphtude of

the carrier waves by means of the speech

microphone has been called choke control. It

has been found very suitable for the telephone

transmitters of aeroplanes on account of its

great simplicity.* It employs a power and a

control valve, which both derive their filament

heating and plate currents from the same low

and high voltage batteries (see Fig. 102). The
plate or anode of the control valve is connected

to one end of a large inductance or choking coil

having an iron core, marked L in the diagram.

The high frequency currents set up in the

aerial wire by the power valve cannot pass

through this choking coil, but find their way
to earth through a condenser C

The steady or direct current from the high
voltage battery marked H.T., can, however,
pass through the choking coil. When speech
is made to the microphone the potential of the

grid of the control valve is varied, and also

low frequency variations are produced in the

plate current of the control valve. These
changes of current strength produce large

Fig. 102. Arrayigenient of circuits in a wireless
telephone valve transmitter called a " choke control

"

because it employs a choking coil L or large inductance'

variations in the potential at the upper end of
the choking coil L, which increase or diminish

in a very marked and corresponding manner
the plate current of the power valve. These
surges react through the inductive coupling of

the grid and plate circuit of the power valve

upon the grid potentials. Hence the effect of

speaking to the microphone is to make large

percentage changes in the amplitude of the

high frequency oscillations set up in the aerial,

and therefore upon the amplinide of the

radiated waves.

* See Major C. E. Prince, O.B.E., " Wireless Telephony on
Institution of Electrical Engineers. Vol. 58, p. 377. May, 1920.

{To be continued)

Aeroplanes."

—

The Journal of the

Elementary Lecture and Demonstration.

An Elementary Lecture entitled " Fundamental Principles of Radio Reception,"

with Experiments, will be given on Friday, February 16th, at 6.30 p.m., by Mr.

Maurice Child at the Institution of Electrical Engineers, Victoria Embankment.

This is the second of a series of Elementary Lectures arranged by the Radio

Society of Great Britain.
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Refinements in Receiving Circuits

IT
is the object of the present note to

bring out one or two points in connection

with a valve receiver which make for louder

and better quaht>' signals. The diagram

Fig. I gives the connections of the four-

valve receiver.

The switch in the aerial circuit is for the

purpose of connecting the aerial tuning con-

The anode circuits are supplied with

potential from the tapped H.T. batter}', and

generalh- 6o volts will be found best.

A large number of wireless enthusiasts

are now using a loud speaker to render signals

audible throughout a room. The loud speaker

is a power operated instrument, and signals

cannot be properly reproduced when there is

Fill. 1. A Jour-valve receiver embodying several refinements.

denser and inductance in series or parallel

for short or long wave reception respectively.

A small condenser, which may consist of two

fixed and one mo\ing plates, is connected

for fine tuning.

The secondary circuit is connected one

side with the grid and the other with the

potentiometer. The potentiometer has a re-

sistance of the order of 350 to 450 ohms.

A two-coi! holder is used to accommodate
the anode inductance and reaction coil, and

a throw-over switch is pro\'ided for the purpose

of transferring the reaction connections from
position A to B. \X*hen receiving broadcast

transmissions, the reaction coil A should be
used ; when receiving longer wavelength

signals, the switch may be moved to B, and a

coil plugged into one of the three coil holders

.

By operating the potentiometer, the potential

of the grids of the first two valves may be varied

for maximimi signal strength.

If the receiver possesses an inherent tendency

to oscillate easily, the grids may be made
shghtly positive, with the result that a small

grid current will flow and tend to prevent

the generation of oscillations.

insufficient power available. An ordinary
" R " type valve is rarely used in a manner
such that its full capacitj- is utihsed.

+
GRID VOLTS

Fig. 2. Typical characteristic curves of a receiving

valve.

Referring to the figure, the last two valves

are provided with a tapping plug, and voltages
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\ip to 120 may generally be safely used, pro-

vided good transformers are employed.
If characteristic curves showing the relation-

ship between grid potential and anode current

are examined, it will be found that increase

in the anode potential moves the curve to

the left. In Fig. 2 it will be seen the higher
the H.T. voltage the further is the central

point of the curve shifted from the line of
zero potential, and a negative potential should

be applied to the grid, otherwise the tops of
the portion of signals to the right of the

normal grid potential will be cut off.

A few grid cells are therefore shown con-
nected in Fig. I, for the purpose of preventing

distortion, and to obtain the full output
from the valve. Generally two or three dry
cells are sufficient. To prevent saturation

of the valve, the filament must be sufficiently

heated. In general the filaments of the last

two valves will be brighter than those of the

previous valves, although the filament should
be no brighter than is required by the signal.

The life of a valve filament is greatly

reduced by only a small increase in the

temperature.

A Simple Type of Filament Resistance

THE accompanying drawings show a

type of filament resistance which not

only possesses some rather original

features, but is also of a design which can

easily be made up by the experimenter who
does not possess elaborate workshop facilities.

is wanted. For instance, if the wider portion

of the resistance is thrown in circuit first,

the percentage change in resistance value

will be uniform as the sliding contact advances.
When the filament is bright and the amount
of resistance in circuit small, only a very

Constructional details of rheostat, showing method of obtainin/j uniform current adjustment.

A special feature is that the former on which

the resistance wire is wound is made to taper

in order that the resistance change for a given

movement of the adjusting knob m.ay be

uniform. It is thus possible to give the desired

degree of critical adjustment just where it

slight change in resistance is required to

cause a somewhat big change in the value of

the current flowing, thus the end of the

maximimi current is made narrower.

The resistance wire should be about 22

gauge for controlhng a single valve, and 20
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gauge for two or three valves operated by a

common rheostat. It should be wound on
a piece of fibre of about i i6 in. in thickness,

carefully filed smooth at the edges, and if

desired, file marks may be made for the

purpose of holding the turns of resistance

wire in position.

A cylindrical piece of wood or ebonite of

about 1} ins. in diameter and i in. thick, may
be employed to support the resistance winding.

The fibre with the wire wrapped upon it

should be bent tightly round the former, and
care must be taken to avoid breaking the fibre

by gi\ing too much bend at one point. It

may be attached by two No. 5 by 1 in. screws

if the former is of wood, or by 4 BA screws

if ebonite is used. These screws also serve

to terminate the ends of the resistance wire.

The rubbing contact is made from a

piece of phosphor-bronze spring, German
silver, or hard brass. The end which makes
contact with the resistance wire may be

tapered in order that it may not short circuit

too many turns, and if a bend is made so as

to form a curved surface, the contact will

have a smooth movement.
The spindle to which it is attached is

reduced in diameter at its end by careful

filing in order to present a shoulder. The
small diameter portion is made to just pass

through a hole in the contact arm, and then,

by careful hammering, the spindle may be
reverted to the arm.

Using a suitable flux, a wire may be soldered

to the reverted end of the spindle for the purpose

of making contact, and also to ensure a solid

union between arm and spindle.

Other details of design will depend upon how
the experimenter proposes to assemble the

rheostat to his panel. If there is no objection

to a number of screw heads appearing on the

face of the instrument, three holes (tapped

in the case of ebonite) are made in the former
to which the resistance winding is attached.

Alternatively, clearance holes may be made
in this former, the panel itself being tapped
to take the screws (probably 4 BA) which
hold the former to the face of the panel.

The experimenter who does not desire to

make use of tapped holes, can use long 4 BA
screws with back nuts. The hole in the centre

of the former being h in. in length, will serve

as an excellent bearing for the spindle, which
should be a good fit. If a split bronze washer
is placed on the face of the panel and held

down by the knob, it will help to puU the spindle

forward, and so ensure a satisfactory spring

contact between the contact arm and the re-

sistance wire. The knob may be held by
means of a smaU grub screw, or threaded

on to the spindle with lock nut.

This type of rheostat is of easy construction,

and it may be adopted by the man who con-

structs his own apparatus, as a standard fitment.

By increasing the diameter of the former,

the length of the fibre strip this time having

parallel edges, and winding with finer resist-

ance wire, say No. 30 S.W.G., the same
principle can be adopted for the construction of

a reUable type of potentiometer.

Barretter Tubes.

A de\ice of considerable interest to the

experimenter, and largely used on the Conti-

nent, is shown in the adjoining photograph.

It is a small tube with end connecting lugs

and filled with hydrogen. In circuit between
the lugs is a fine wire of a special alloy, the

resistance of which rapidly increases with an
increase of the current passing through it.

It will thus be seen that such a device, when
connected in series with a valve filament,

is very useful for limiting the amount of current

that will pass, and consequendy reduces the

danger of burning it out.

These tubes are designed and rated to pass

a given current, and the variation in current

flow, over a wide range of battery potential

is extremely small, so small in fact that the

.4 familiar type of Barretter lube of foreign
tnaiiufiicture.

filament brightness may be relied upon to

be of a given degree, irrespective of the battery

voltage, within certain wide limits.
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A Simple Reinartz Tuner.

THE article on the Reinartz tuner, which
appeared in the May 13th, 1922, issue,

fired the writer's ambition to make
up one of these tuners. This has turned out

Fig. 1. Dhiiensioiis of card former.

so well that probably other readers may like to

benefit by the experience gained.

First a coil was wound on a card, after the

produce nine equal divisions (other sizes in

proportion).

The card actually used was of 3] ins. radius,

and the slots were deep enough to start winding
at J ins. radius. The following procedure

was gone through and reference should be

made to Fig. i :

—

Beginning, labelled " 30 "
; wind 10 turns,

tap and label " 20 "
; wind 10 turns, tap and

label " 10 "
; next, 10 more turns, and then

cut oft' and label " o " leaving enough wire

to run to terminal " R.C. i." Start afresh,

labelling beginning " 9 "
; i turn, label " 8,"

and so on to " o " and leave enough wire

to run to terminal " E and — T.C." Do
not break the wire but wind on 24 more turns,

label " 24 "
; 6 more and label " 30 " and

so on to 36, 42, 49 and 56.

The switch centre for the " 24 " to " 56
"

tappings is connected to a terminal labelled
" G.C."
The switch arm of the " o " to " 9 " tappings

is connected to the terminal labelled " R.C. 2
"

and that of the " o " to " 30 " lappings to a

terminal labelled " P."

For telephony on 400 metres the tuner is

Fig. 3. Reinartz circuit .shotfing yiumber

of turns included in the tuning inditctances.

fashion described in " Experimental Station

Design II," June loth issue. A \ lb. of No.

26 D.C.C. was more than enough.

Lest anyone repeat an early error of the

writer's, it should be remembered that the

card must have an odd number of slots. Round
a circle of 3 ins. radius, steps of 2'05 ms.

ideal with two valves. When connected to

an aerial of the usual amateur dimensions, and

the three switches set at 56, 3 and 30; R C.

at about 0-00005 mfds., and C.C. at about

o 0001 mfds., the following come in very

clearly at Shoeburyness, Essex :—2 MT,
2 LO, 2 IF, 2 ON and others.
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If speech is not clear, less reaction should

be used.

A slight improvement has been made by
adding a card (wound with 44 turns of No.
26 D.C.C. from } in. to i.' ins. radius) below
the main card and connected in circuit at

R.C. I. Probably it would have been better

to start the main card at 2 ins. radius, and
wind the " o " to " 56 " turns on a second
card, starting again at 2 ins. radius. This
should make the addition of 44 turns to the
" o to 30 " coil unnecessary.

The second valve is simply connected as

shown in the diagram, Fig. 2.

Using the ordinary slab inductances it was
found that the same circuit worked well up
to 8,000 metres. No trial was made on higher

wavelengths. Attention should be drawn to

the fact that thi; circuit is liable to cause

interference ty radiation, though with a suitable

adjustment of coupling of the plate circuit

inductance and reaction condenser, the

tendency to oscillate can be critically con-
trolled.

The writer feels sure that he is not alone in

being grateful for his introduction to the
Reinartz tuner.

B. H. E.

The Ideal Home Exhibition

IN
the last issue of T/ie Wireless World and

Radio Review, an announcement was made
regarding the Ideal Home Exhibition.

This Exhibition, which is being organised
by the Daily Mai , will be open from March ist

to 24th inclusive. It should be of special

interest to those associated with wireless, since

arrangements have been made for a section

of the Exhibition to be devoted entirely to

wireless exhibits, and every effort will be made
to present wireless telephony to the public

visiting the Exhibition in an attractive manner.
The organisers of the Exhibition have

assigned to the National Association of Wireless
Manufacturers the entire arrangements for

the wireless section of the Ideal Home Exhibi-
tion, and the principal manufacturers of
apparatus will be exhibiting. The interest

of the wireless section will naturally centre

around broadcasting, and for the special use
of the wireless manufacturers there has been
set apart a concert hall in the Exhibition with
seating accommodation for 1,000, and here
manufacturers will organise continuous free

demonstrations of wireless telephony reception.

Every opportunity will be given to the public
to appreciate the value of wireless telephony
in the home, and one feels confident that

every visitor to the Exhibition will leave it

with the impression that no home can be ideal

unless the benefits to be derived from wireless

telephony are taken advantage of.

The following is a list of some of the

principal firms who will exhibit ;

—

Siemens Brothers & Co., Ltd.
Rogers, Foster & Howell, Ltd.

Igranic Elearic Co., Ltd.

Radiophones, Ltd.

Marconi Scientific Inst., Co., Ltd.

Automatic Telephone Mfg., Co., Ltd.,

jointly with

Ashley Wireless Telephone Co., Ltd.

DubiUer Condenser Co. (1921), Ltd.

General Electric Co., Ltd.

Metropolitan-Vickers Electrical Co., Ltd.
Radio Instruments, Ltd.

Telephone Mfg. Co., Ltd.

Western Electric Co., Ltd.

S. G. Brown, Ltd.

The Wireless Press, Ltd.

Radio Press, Ltd.

Fellows Magneto Co., Ltd.

British Thomson-Houston Co., Ltd.

L. McMichael, Ltd.

Electric Appliances Co., Ltd.

Tingey Wireless, Ltd.

Bmrndept, Ltd.

C. F. Elwell, Ltd.

Marconi's Wireless Telegraph Co., Ltd.

Radio Communication Co., Ltd.

Sterling Telephone & Electric Co., Ltd.

A. W. Gamage, Ltd.

H. Stanley Prince, Ltd.

General Radio Co.

Alfred Graham & Co.

L. A. Coomes & Co.

Tomlinson (London), Ltd.

It will therefore be seen that the Exhibition

is strongly supported by wireless manufacturers,

and there will undoubtedly be displayed the

finest selection of wireless receiving apparatus

in the world.

This will be the seventh Exhibition imder

the name of " The Ideal Home Exhibition,"

to be organised by the Daily Mail, and it is

a matter of interest that so important a part

should be played in the coming Exhibition by

wireless telephony.
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Wireless Club Reports
NOTE.— Under this htddiiuj the Edilur trill In pliiisril t<i girt jitiljlitti/ttnt to n-porta of the meetings of Wireless

Clubs and Societies. Such reports should be submitted irithout coreriny letter and worded a.s coneisehj as
possible, the Editor reserving the right to edit and curtail the reports if neces.iary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation
with the Radio Society of Great Britain.

Correspontkncc trith Clubs .should he addressed to the Secretaries direct in every case iinle.'is otherwise stated.

Aberdeen and District Wireless Society.*
Hon. Joint Secretary, Mr. .James S. Dutliie.

148, Forest Avenue, -Aberdeen.

During the Tuonth of December some very in-

teresting lectures were given by members of this

Society.

On December 8th, Mr. W. W. Inder, M.I.R.E.,
lectured on the valve, Mr. Robert Gumming
presiding, and the lectiu-er was awarded a very
hearty vote of thanks for his interesting and
instructive lecture.

A beginning lias been made with Morse practice
under the tuition of different members of the

Society.

On December 22nd a most interesting leotiu-e

was given by Mr. Newsam, manager of the Aberdeen
Branch of Ediswan Electrical Company, on the
construction, action, maintenance and care of

accumulators. On the motion of the President.

Dr. Fyvie, a cordial vote of thanks was accoixled

to the lecturer.

The Ilford and District Radio Society.*
Hon. Seci'etary. Mr. -A. E. Gregory. 77. Khedive

Road, Forest (late, E.7.

A meeting was held on January 11th at head-
quarters, St. Mary's Hall, Ilford. Mr. J. E. Nick-
less, A.M.I.E.E., occupying the chair.

Mr. Grover gave a very interesting lectiu'e on
" Elementary Electrostatics." The characteristic

curves of two valves were also plottetl and Mr.
Grover explained the practical uses to which such
data could be )iut.

On Thursday, January 18th, a successful Concert
and Demonstration of Wireless Telegraphy was held.

Mr. L. L. Vizard operated his five -valve receiving

set and signals were made audible to the whole
of the audience by means of a loud speaker kindly
lent by Messrs. Radio Instruments, Ltd.

Lambeth Field Club and Morley College
Scientific Society.*

(Physics -4nii Wireless Section.)
Hon. Secretary, .\lr. F. W. Ling. Physics Labora-

tory, Morley College, Waterloo Road, S.E.I.

On Saturday, January 13th, the members of

the above Society held their first jiractical evening
of the year. The meeting was a great success, and
plans for the making of the Society's receiving set

were fully discussed.

Messrs. A. E. and V. C. Perry and the Secretary

helped several members by explaining how they
could make their sets, also giving diagrams of the

wiring. Several experiments and demonstrations
were given dm'ing the evening and a L.F. panel

which w£is being made as a part of a imit set was
on view.
The next practical evening was on Saturday,

January 27th, when the work on the Society's set

was begun.
The Secretary would be pleased to hear liom

persons interested in wireless.

The Finchley and District Wireless Society.*
Hon. Secretary, Mr. A. E. Field, 28, Holmwood

Gardens. Finchley, N.3.

The above Society met on Monday, .lanuary 1 5tli,

when Mr. Wilck gave the first of his elementary
lectures on " Electrostactics." This was followed

by a descriptive lecture and demonstration of

a Burndept " Ultra III " tuner, by Mr. Trussler,

at which the concert from Marconi House was
picked up and clearly heard all over the hall.

At the close of the meeting a committee meeting
was held, and many points discussed, among these

being broadcasting problems and the coming
meeting of the Radio Society of Great Britain, to

which the Society hoped to send three representatives.

Borough of Tynemouth Radio and Scientific
Society.*

Hon. Secretary, .Mr. J. S. Littlefield, 37, Borough
Road, North Shields.

The Society's third aiuiual Exhibition of wireless

telegraph and telephone apparatus was held
recentlv at the headquarters, Y.M.C.A. Buildings,
North Shields.

The opening ceremony was performed by Coun-
cillor -A. E. Hill, B.A., Vice-President of the Society,
who congratulated the members upon the splendid
results of their energies. Councillor Hill was sup-
ported by the Deputy Mayor of the Borough.
The Exhibition ]5roved to be an unprecedented

success, not only in the number of visitors, but also

in the splendid array of exhibits, which were kindly
lent by Messrs. Radio Communication Co., Ltd.,

Burndept Ltd., Mr. H. W. Sullivan, Western
Electric Co., Ltd., North Eastern Instrument Co.,
" Chase Radio." and Racho Instruments, and in

addition many members' exhibits.

The thanks of the Committee are due to all

tho.se wild gave their valuable help in making the
Exhibition such a success.

The Manchester Radio Scientific Society.*
Hon. Secretary. Mr. H. D. W^hitehouse, Ki, Todd

Street, Manchester.
.An ordinary meeting of the Society was held

on January 10th at headquarters. In the absence
of the Chairman, Mr. J. R. HalliweU took the
chair. A discussion was opened on the subject of

".Broadcasting," and members present gave their

views.

The next meeting of the above Society was held on
Wednesday, January 17th, with Mr. Boullen in

the chair. As no lecturer had been appointed,
the meeting was thrown open to general discussion
on wireless matters, and many interesting ex-
periences of members were discussed, including the
reception of Covent Garden Opera in Manchester.

Proposed Doncaster Radio Society.
It is proposed to form a Radio Society in the

Doncaster district, and all those interested in

wireless are invited to conununicate with Mr.
Ernest F. Brett, 51, Highfield Road, Doncaster.
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The Warrington Radio Association.

Hon. Secretary, -Mr. \V. Wliittaker. (IS. Si-tiool

Brow, Warrijigton.
A meeting of the Wari'ington RatUo Association

was lield in the Y.M.C.\. Lounge on Timrsday,
January lltli, Mr. F. V. L. Mathias presiding.

A very interesting address was given by Mr. \V.

W'hittaker on " Mor.se Reception " following which
Mr. B. Nadni discussed " Hints on ,Set Making."
Both speakers were accorded a hearty \ ote of

thanks.

Before the meeting closed, the Hon. Secretary*

mentioned that the committee would spare no
efforts to make the demonstration on January 25th
a great success.

Birkenhead Radio Society.
Hon. Secretary, Jlr. R. Watson, 35, Fairview

Road, Oxton.
The fourth general meeting of tlie Birkenhead

Radio Society was held at 36, Hamilton .Square,

on January 4th.

The chair was taken hy
Mr, Goodyear. After the
usual morse practice, held
from 7.15 to 8 p.m., a
lectiu-e on "Rectification"
was given by Mr. Austin,
one of the technical advi-

sers of the Society. The
lectiu'e was given mainly
for the junior members of

the Club, of whom a good
many were present. In

the lecture given byi Mr.
Hill at the previous meet-
ing, the production of high
frequency' oscillations was
dealt with. Mr. Austin
showed in his paper how
these waves were recti fiefI.

He dealt with spark trans-

mitters, showing first the
action of a crystal m
rectifying damped waves,
and afterwarrls the action

of a valve.

After the conclusion of

this paper, the Chairman
explained a few points
which were likely to ari,se

and give trouble to the
younger members. Mr.
Hughes then said, that if

any of the members were
in any difficulty with their

apparatus either he or Mr. Austin would be only too
pleased to give any assistance in their power.

Guildford and District Wireless Society.

Hon. Secretary, Mr. R. T. BaUey, U8, High
Street, Guildford.
The above Society opened its new headquarters

at 148. High Street, on Friday, January 12th, with
a general meeting. Mr. S. G. Clarke was voted to

the chair, as the Chairman, Aid. W. T. Patrick,

J. P., was unavoidably absent. At the conclusion of

business the members adjourned to a neighbouring
cafe, where the Chairman (Aid. W. T. Patrick) had
very kindly arranged for coffee to be provided.
The new rooms will very shortly be regularly

open for members' use, and it is sincerely hoped all
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and avail

j)rovifled.

FictureStation of Mr. It', (i. Fudyer {T/i

Palace, Station Road. Godalming, Surrey). Since

the photograph iva.'i taken the station has utxder-

gone considerable development.

local amatein-s will become iiKMiil)crs

Tliemseh'es of the facilities which will be

The Wireless Society of East Dorsetshire.
Hon. Secretary, Mr. E. T. Chapman, Associate

I.R.E., .Abbotsford, Serpentine Road, Poole,

I Jorset

.

At a general meeting held in Wimborne Coimcil
Schools on Wednesday, January 17th, 1923, a
unanimous decision was taken against the jiroposed

amalgamation with the newly fortned Hourne-
mouth and District Radio and Electrical Society.

Meetings and instructional lectiues are being

held fortnightly in the Wimliorne Comicil Schools

on Wednesdays at 7 p.m., the date of the next
meeting being therefore on February 7th. In

the event of the rooms not being available on
specified day, notice will be circidarised by the

Se<'retary.

Swansea and District Radio Experimental
Society.

Hon. Secretary. Mr. Herbert T. Morgan, 218,

Oxford Street, Swansea.
A very successful ineet-

iun of the above Society

was held at headquarters,

the Y.M.C.A., on Wed-
nesday, .January lOth,

when a very interesting

lectiu'e and demonstration
uas given by Mr. D. W.
Walters, of Gowerton, en-

titled "Hints on Tuning.
By permission of the

l'o.stmaster-(ieneral. an
aerial was erected, and a
wireless receiving set had
been installed, and this

was used by the lecturer

for demonstration pur-

poses.

The President of the

Society, Capt. Hugh
\'ivian, occupied the chair,

and ga\e a very encourag-
ing adrlress, prophesying
a very bright future for

the Society. Later in the

evening. Continental tele-

])hony was listened to on
a loud speaker.

The Society has a very
interesting programme for

the season, and all interest-

ed in wireless are invited

to join.

Birmingham Experimental Wireless Club.
Hon. Secretary, Mr. A. Lancaster. c;o Lancaster

Bros. & Co., Shadwell Street. Birmingham.
An instructive and enjoyable lecture was given

before the above Club on January 12th by Mr. B. A.

Matthews, the subject being " The Construction

of Three-Valve Receivers." The lecturer gave a

very successful demonstration with a three-valve set

of his own construction, and the methods of

wiring for various circuits were lucidly explained.

Mr. Matthews described his experiments with

various circuits, and the means by which the

apparatus had been evolved from the original

single valve set by slow stages was of special

interest to the new members present who are

busily engaged on building sets of their own.
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The North Essex Radio Society.

Hon. Secretary, Mr. F. T. Smith. l<Vlsted, Essex.

Demonstrations and lectures organised by the
above Society and conducted by the Secretary are

being given in outlying districts in aid of charities.

The last occasion was on Wednesday, January 3rd,

when the hall at Felsted was crowded out, and a
good sum resulted for the benefit of Dr. Barnardo's
Homes.
The apparatus used on these occasions has been

kindly lent by Mr. Gordon C'astagnoli of Braintree.

The audiences were much interested in the fact

that tlie same instruments used for the demonstra-
tions had also received American broadcasting,

and some seemed desirous of continuing the per-

formance until 1.30 a.m. on the chance of hearing
WJZ.

Wanstead Wireless Society.

Hon. Secretary, Mr. A. B. Firman, 18. Clavering
Road, Wanstead Park, E.12.

At the meeting of tlie society held on Thursday.
January 11th. Mr. Hunt, B.Sc. a member of the
Society, read an extremely interesting paper, his

subject heiiig the '" CJenesis of Wireless.'"

Aptly illustrated by descriptions of experiments
and analogies, the lecture was much appreciated
by all those present.

Members were reminded of Major Parker's visit

to the Society on January 25th. when he de-

livered an extremely interesting lecture on "' C.W.
Oscillation and the Functions of Component Parts
of a Receiving Set," and which was illustrated

by lantei'n slides.

Meetings are held eveiy Thursday evening at

St. Gabriel's Church Hall, .Aldersbrook Road, E.12..

at 8 p.m.

Watford and District Radio Society.

Hon. Secretary, Mr. F. A. More, 17.'5. Leavesileu

Road, Watford.
This Society has been very fortunate in seeming

the services, as lecturer, of Mr. Christie, late wireless

instructor Royal Navy. His opening lectures,

entitled " The Evolution of Wireless " and " Detec-

tors," were followed on Friday, January 5th, by
a lectiu'e on the Fleming valve. He gave a brief

survey of his previous lecture, describing the

action of the coherer, the electrolytic detector,

the magnetic detector and the crystal, finally bring-

ing his audience to the two-electrode valve.

A most interesting and instructive lecture was
concluded by some helpful hints on operating

single valve sets, particular emphasis being laid on
the control of reaction.

On Friday, January 12th, Mr. Christie, by
special request, gave a lecture on the construction

of receiving apparatus. He had brought a large

number of home-made instruments, including basket

coils, tuning stands, honeycomb coils and coil-

winding machine, transformers, condensers and
crystal detectors. The apparatus was splentlidly

constructed and Mr. Christie's excellent lecture

was in keeping with the quality of his work. Sub-
sequently the apparatus was passed round for

inspection, and the lecturer answered several

questions.

Members are reminded that the sub.scription

for the current quarter is now due, and should be
forwarded to the Hon. Treasurer as early as possible.

Eastern Enfield Wireless and Experimental
Society.

Hon. Secretary. Mr. I. Dabbs, 315, High Road,
Ponders End.
On Thursday, Januarj' 11th, an extraordinary

general meeting of the above Society was hekl at

the headquarters, the Falcon Inn. to discuss the
programme for the present year.

After considerable di.scussion it was decided
to have a jirogramme of lectures and demonstra-
tions of members' apparatus to commence next week.
The remainder of the time was devoted to general

discussion, j^articularly on efficient earthing.

Wireless enthusiasts will be heartily welcomed
at the Society headquarters any Thursday evening
at 8 o'clock.

Mount Pleasant Radio Society.
Hon. Secretary. Mr. U'alter H. Fleming, 150,

Upton Park Road, P'orest Gate, E.7.

On Januaiy 13th a meeting was held at head-
quarters, 21a, .John Street, Theobalds Road, W.C. 1.,

when the Secretary gave a lecture on " Primary
and Secondary Cells."

The Society has obtained an experimental
licence, and a crystal receiver with a three-valve

amplifier has been purchased.
Several new members have recently been enrolled.

The Hornsey and District Wireless Society.
Hon. Secretary, Mr. H. Hyanis. 188, Nelson

Road, Hornsey, N.8.

A general meeting of the Society was held on
Monday, January 8th, at 8 p.m. The present
accommodation of the Society being considered un-
suitable, it was decided to transfer tlie headquarters
to the Queen's Hotel. Broadway Parade, Crouch
End, where more comfortable accommodation has
been arranged. In future, meetings will be held
there each Monday at 8 p.m. Mr. W. L. Carter
was elected Chairman, and Mr. H. Hyams elected

Hon. Secretary.

.-Applications for membership will be welcomed
and full particulars supplied by the Hon. Secretary.

The Tottenham Wireless Society.
Hon. Secretary, Mr. R. .\. Barker, 22, Broadwater

Road, Tottenham. N.I 7.

The chief feature of the meeting held on .January
10th, 1923, at 10, Bruce Grove. Tottenham, was
an excellent lecture Vjy the Chairman, Mr. F. A.
Bourne, on the subject of " Crystal Detectors."
Mr. Bourne not only fully explained the theoretical

side of the question, but also fully explained the
construction of a crystal set that everyone could
make for themselves.

Presentations were made to the Society of a
crystal set, set of coils and coil holder, and a battery
of accumulators. It is hoped shortly to give a
demonstration on wireless subjects for the benefit

of the local public.

At the last meeting held by the above Society
a very interesting lantern lecture was given by
Mr. R. A. Barker, who gave a short biography of

Senatore Marconi and Dr. Fleming, two of the
pioneers of wireless telegraphy, and showed a
number of slides illustrating the history of wireless.

All the slides were kindly lent by the Marconi
Scientific Instrument Co., Ltd.

Nottingham and District Radio Experimental
Association.

Hon. Secretary, Mr. U. F. Robinson, 99, Musters
Road, West Bridgford, Nottingham.
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A meeting \va^ held on .lanuiuy 4tli, at Bennett's

Garage. Shakespeare Street. Nottingham, Mr.

Thornton being the Chairman.
.Mr. (Jill ofrupied the evening by explaining and

demonstrating with a tive-valve set, construrted

by liimself, and all members present tlioroughly

appreciated liis efTorts. The remaining time was
given up to listening to the Birmingham Broad-
casting Station, and altogetlier- a most enjoyable

and interesting evening was spent.

A cordial invitation is given to all wireless

enthusiasts not yet members ot the Society to the

meetings held each Tliursilay at T.liO p.m.

The Wireless Society of" Hull and District,

Hon. Secretarv, Mr. H. Nightscales, 79, Balfour

Street. Hull.

There was a large attendance of members at the

meeting held on Jamiary 8th, wlien a lecture was
given by Mr. Lax. Mr. Lax went deeply into the

question of the action of vuKes as rectifiers and
amplifiers, and explained the characteristic curves

of the various makes of valves wliich are at present

on the market, as well as pointing out their advan-
tages and disadvantages. By the aid of black-

board diagrams lie then gave his hearers some
interesting and useful information about the \-arious

circuits at present in use in connection with vahe
receiving apparatus, and at the close, ably replied

to a number of questions which had been asked.

On the proposition of the Chairman, Mr. G. H.
Strong, and seconded by Mr. C. B. Snowdon, the

lecturer was accorded a hearty vote of thanks for

one of the best lectures yet given. This was
supported by Messrs. J. Brazendale and W. J.

Featherstone, and Mr. Lax in replying, promised
to give a further lectm'e and practical demonstra-
tions at some future date.

The officials of the Society are hoping to see

everj' experimenter and listener-in in Hull and
District a member of the Society. Would-be
members will be welcomed at the club-room, at the

Signal Corps headquarters in Park Street, on the

second Monday and foiuth Friday in each month.
Any wireless operators wlio happen to be in the

port will be made welcome at the meetings of the

Society.
Sutton and District Wireless Society.

Hon. Secretary, Mr. E. A. Pywell. " Stanley
Lodge," Rosebery Road, Cheam, Surrey.

The annual general meeting of the Society was
held on Wednesday, January 10th, 1923. Mr.
D. C. W. Howard. B.Sc. has now been elected

Chairman for the coming jear, and owing to the

large increase in the numbers of members since the

last election, another member has been elected to

the Committee. At the conclusion of the business

proceedings. Mr. R. E. \'. Ely gave a very-

interesting lecture on N-ray work and was accorded
a hearty vote of thanks.
A series of short instructional lectures will be

given by various members at meetings diu'ing

the next three months, and it is hoped that these
meetings will be well attentled. AH interested in

radio work of any description are given a hearty
welcone and those desirous of becoming members
can obtain full particulars from the Hon. Sec.

Cheltenham and District Wireless Association.
Hon. Secretary. .Mr. E. Cole, .\.R.I.B.A.. 2S,

Milton Road, Cheltenham.
At the weekly meeting of the Association on

.January loth, Mr. A. Moulder gave a short lecture
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on " Non-Radiating Circuits," and also an extremely
interesting account of his experiences during tho
war as a Naval wireless operator.

It was mentioned that se\'eral of the members
have been successful in receiving parts of radio

concerts transmitteil from America.
.\fter the lectvire the members listened in on

the Association's foiu--valve set to 5 IT, the
Birmingham Broadcast Station.

Oldham Amateur Radio Society,
Hon. Secretary, Mr. W. Schofield, 92. Sharpies

Hall Street.

On Friday, January 12th, an interesting lecture

on " .\erial Construction " was given by the
Chairman. Mr. J. Everett, who dealt with the subject
in a very thorough luannor. He explained how the
aerial poles should be erected, and how the stays
should be arranged to withstand the strain of the
aerial. The precautions to be taken against
leakages to earth were not forgotten, and Mr.
Everett showed several effective ways of making
joints with copper wires.

It is gratifying to be able to report a steady
increase in the membership of the Society, and
anj-one desirous of joining should apply personally

at 56, Bottom o' th' Moor, Oldham, any Friday
evening at 8.30 p.m.. w-hen the weekly meeting
is held.

Bexhill and District Radio Society.
Hon. Secretary, Mr. A. J. Hill, 15a, Sea Road,

Bexhill-on-Sea.

A successful opening meeting of the above
Society was held on January 9th, at 15a, Sea Road,
Bexhill-on-Sea.

Mr. A. J. Hill opened the meeting by explaining

the object of forming the Society, and Mr. L. E.

Owen gave an address on " Wireless from the Popu-
lar Standpoint."
A Committee (pro. tern.) was formed, Mr. vS. L.

Taylor being elected Chairman.

The Wireless Society of Winchester.
Hon. Secretary, Mr. Albert Parsons, A.M.I.R.E.,

65. Cromwell Road, Winchester.
The meetings held at Tower House since Christ-

mas have been of a practical nature. The Secretary-

occupied two evenings by showing various methods
of hand-coil winding.
Members having since wound their own coils

speak of having obtained good results from them,
especially the kind termed by the Secretarj' as

the one, two, three or foiu' diamond coil, which
present very little self capacity.

The Society has now erected an aerial of the

approved P.M.G. type, being 60 ft. high and 40 ft.

long, in a position free from any screening.

By kind permission of Mr. R. Ayton, M.I.E.E.,

the members recently had an extremely interesting

evening at the local power station. It was an
opportmie time in that shops, etc., were closing,

and the demand for power decreasing, such that

the closing down of one turbine and dynamo for

the night was witnessed among other features.

Members spoke highly of the cleanliness of the

station and of the efficient organisation.

An addition has been made to the rules of the

Society to the effect that holders of broadcast

licences are to be classed as Associate Members.
Membership is still gro«-ing, and anyone desiring

to join the Society may obtain particulars from
the Secretary.
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Notes.
Broadcasting and Experimental Licences.
Some dismay has been caused among owners

of portable wireless receiving sets by the discovery

that a licence does not entitle the holder to use

his apparatus at any other place than that stated

on the licence. This fact does not appear to ha\e
been stated specifically in any new regulation,

but apparently the Post Office authorities expect
literal observance of the terms of the broad-

cast licence. The official attitude is that this

limitation of the movement of private wireless

apparatus is necessary if the Post Office is to main-
tain control. Movement is permitted, however.

Developments in Canada.
The plans of the Marconi Company with regard

to the development of wireless conimonicatious
in Canada involve the erection of a powerful station

at Vancouver, British Columbia, which is estimated
to entail an expenditure of two million dollars.

This station, it is said, will be one of the giant
stations of the World, exceeding Ln power any
other Marconi station at present in existence,

and will in effect make Western C'anada an im-
portant factor in world wireless communication,
linking it up on one side with Australia and the
Orient and on the other with Eiu'ope.

Oroup of Ojfficur.s and CoDiinillcc of Ihe Riiilio Society oj (jniil Britain. Back row (left to right) : Maurice
Chihl. Fhilip R. Coursey, O. G. Blake, A. Hambling, Hugh S. Pocock. Front row (left to right) : C. F.
Phillips, Major N. Haniilton, Leslie McMichael (Hon. Secretary), Admiral of the Fleet Sir
Henry B. Jackson. O.C.B.. F.R.S. (Retiring President) • F. Hope-Jones (Chairman), andL. F. Fogarty

(Hon. Trea.<nirer).

to agents of wireless firms, bona fide lecturers and
demonstrators, these exceptions being covered
in most cases by so-called " pedlars' licences."

The issue of " experimenters' licences " for those
who wish to construct their own sets is temporarily
held up pending the introduction of a new class of

licence which is under consideration. It will

be remembered that this course was first advocated
by The Wireless World and Radio Review (page 395.

December 23rd, 1922).

" Annales des Postes" to Become a Monthly.
The annale-s des Postes, Tilegraphe-s et THi-

phones, a bulletin of technical information issued
by the French Ministry of Posts and Telegraphs,
will appear in future each month, beginning with
the January number. As a consequence the field

which this valuable publication covers will be
considci'ably increased. The annual subscription
however will remain unaltered, viz., 24 francs
for France and 27 francs for abroad.



Febkuaky 3, 1923 THE WIRELESS WORLD AND RADIO REVIEW ijll

Sir Oliver Lodge's Lecture on "Wireless
Communication .

'

'

The Silvanus Thompson Memorial Ijeeture on
"The Basils of \Vireless Commimiration," to be
delivered by Sir Oliver l.otlge. F.R.S.. at the
Finsbiiry Technical College, Leonard Street. E.C.2,

is to take place on Thursday, February 1st, and
not on January 2*)th, as previously reported in

the Press. .Amoni; the demonstrations to be ei\en
by old students after the lectiu-e are the following :

—

Mr. Mordej-, the oldes^known student, will show
some effects of alternating magnetism ; Prof. Coker
will demonstrate the strains set up by cutting

tools, as shown under polarised light ; Prof. Desch
will project microphotogra|)lis of various alloys.

Prof. Ecclea will show novel apj)lications of the
thermionic valve, and the ladies will be entertained
by a wireless concert, the reception being arranged
for by Mr. Franklin. The plant of t)ie College
will be operated bj' present students.

Reception of Eiffel Tower Weather Reports,
A Wireless operator at Eiffel Tower, when sending

out his weather report a few days ago, requested
the recipients to send him postcards. The response
resulted in several mail bags containing over .56,000
postcards.

Photograph of Mr. A. R. Burrows.
.Mr. A. R. Burrows, an interview with whom is

reported in this is.sue. is now so well known in wire-

less circles that it is thought that many readers
may like to have a copy of the jjhotograph which
appears on page 589 of this issue, where he is seen
amiouncing at 2 LO. Arrangements have there-

fore been made to supply readers with cabinet
size silver prints of this photograph, unmounted,
at the price of 9d. post free. Application, with
remittance, should be made to the Editorial OfKtes
of this Journal.

Wireless Communication and Trade.
A special committee of the Federation of British

Industries has forwarded to the Prime Minister
a resolution urging the Government immediately
to grant facilities for the rapid development of

long distance wireless communication, adding that
they are strongly of the opinion that this would
be best accomplished by private enterprise. A
system of cheap wireless communication, they
maintain, is essential to the trade of the country^

Broadcasting Stations in Great Britain,
The erection of the broadcasting station at the

Port Dundas Corporations Electricity Station at

Glasgow has been begun, and it is expected that
broadcasting will be commenced early in March.
Cardiff broadcasting station is said to be practically

complete, and should be ready to begin trans-

missions by the beginning of February.

The Growing Demand for Broadcast Licences.
The public interest in wireless as a result of the

successful institution of broadcasting is growing
rapidly, as indicated by the number of licences

issued. At the time of going to press it was reported
that some 10.000 licences had been issued by the
Postmaster-General in the past week, whereas the
total number of such licences issued in the month
of December was only G.tXtO.

The Radio Societ>' of Great Britain Presidential
Address by Dr. W. H. Eccles, F.R.S.

A Presidential Address was delivered by Dr.
W. H. Eccles, F.R.S., before the Radio Societv

of Great Britain on Wednesday, January 24th,

at 6 p.m., at the Institution of Klectrical Engineers.
The atklress was directed to the stimulation of

research by experiments, and an indication of

some useful lines of investigation was given.

Publication will be given to this address in due
course.

A Wireless Club for Ceylon.
A correspondent writing from Colombo states

that a wireless club has jiLst been formed, and is

receiving strong support throughout the island.

Permission to use wireless has not yet been granted
by the Ceylon Government, but it is confidently
hoped that this obstacle will soon be removed.

Annual Dinner of the Radio Society of Great
Britain.

The Annual Diimer of the Radio Society of tireat

Britain was held as previously announced at the
Waldorf Hotel, on Wednesday, January 24th,

at 8 p.m. About sixty persons were present,

including many members of the Society and
delegates from affiliated Societies who had
attended the Aimual Conference earlier in the day
During the dinner it was the pleasant duty of

the retiring President, Admiral of the Fleet Sir

Henry B. Jackson, to make a presentation to Mr.
and Mrs. Philip R. Coursey of a clock in commemo-
ration of the successful transatlantic tests, 1922.

The presentation was from the members of the
Committee of the Society as a mark of appreciation
of the work done by Mr. Coursey, assisted by Mrs.
Coursey, in the organisation of the tests, and par-

ticularly the transmissions from this side of the
Atlantic. An announcement was made on this

occasion which wHIl be of great importance to all

members of the Society. It will be remembered
that at the Xovember meeting of the Society a
member. Mr. 1. Davidson, made the suggestion that
the Society should give a wireless medal annually.
This proposal has received the consideration of

the Officers and Committee of the Society, and the
annoiuicement was made that the medal will be
given each year for the most important British

achievement during the year.

Insuring Wireless Sets.
The risk of damage to wireless apparatus and

of personal injuries arising to third parties there-

from has naturally given rise to insurance schemes.
The Liverpool Marine and General Insurance
Company, Ltd., who claim to have been the first

to have drawn up a contract of this kind to meet
the requirements of private persons, issue policies to

provide compensation for damage to the w*ireless

apparatus itself and to indemnify the owner in

respect of claims by third parties as a result of

personal injury or damage to property. Under
the arrangement of this Company a premium of

7s. 6d. insures apparatus up to £50 in value and
covers third party damage up to £500 (any one
accident), including damage to property belonging

to or under the control of the insured. Wear and
tear, however, and such mishaps as the burning
out of valves through wrong connections, are

not insurable.

Radio Stations in West Africa.
Some 250 posts have been actually opened or

are under construction in French West Africa,

and it is proposed soon to link up French Africa

with the Soudan and Egj-pt.



012 THE WIRELESS WORLD AXU RADIO REVIEW February 3. 1923

Calendar of Current Events
Sunday, February 4th.

At 3.5 p.m. Daily Mail Concert from PCGG,
The Hague, on l.O.'iO metres.

Monday, February 5th.

!).20 to 10.2U p.m. Duteli Concert, from PCGG.
Tlie Hague, on 1,050 metres.

Ipswich .vnd District Wireless Society.

At 8 p.m. At 55, Fonnereau Road. Lecture on
' Land Line Telephone Practice," by Mr.
B. Waters.
The North London Wirei.ess Association.
Lecture on " The Pioduction of Oscillations
by Means of the Neon Lamp," by Mr. E. H.
Robinson.

Tuesday, February 6th.

Transmission of Telephony at 8 jj.in. on 400
metres, by 2MT, Writtle.'

RoY.AL Society of Arts.
-At 4.30 p.m. At .John Street, Adelplii, W.C.
Lecture on " The Base Metal Resources of the
British Empire," by Sir Richard Redmayne.

The Institution of ELECTRicAt ENorNEEBs.

At 7.0 p.m. At the Hotel Cecil, Strand. W.C.
Annual Dinner and Reunion.

Wednesday, February 7th.

The KoYAi Society of Art.s.

At 8 p.m. At John Street, Adelphi. W.C.
Lecture on " Electrical Resistance Furnaces and
theii- Uses," by Mr. C. R. Darling, F.Inst. P.

Institution of Electrical Engineers
(Wireless Section).

At 6 p.m. At Savoy Place, ^'ictoria Embank-
ment, W.C. 2. Experimental Demonstration.
" The Measiuement of the Electric Intensity of

Received Radio Signals," by Mr. J. Hollingworth

Manchester Wireless Society.
-Vt 7.30 p.m. Ax Houldswortli Hall. Elementarv-
Lecture No. 3. By Mr. Y. W. P. Evans.

H.\LiFAX Wireless Club and Radio Scientific
Society".

At Clare Hall. Elementary Instruction Evening.

Edinburgh .4.nd District Radio Society'.

.At 8 p.m. At 117, George Street. Business
fleeting. Lecture on '' Wireless Transmission
of Photographs," by Mr. F. Wyndham.

Tottenham Wireless Society.
Lecture on '" Valves," by Mr. KaineFish.

Thursday, February 8th.

-At 9.211 to 10.20 p.m. Dutcli Concert from
PCGG, The Hague, on 1,050 metres.

Luton Wirele.ss Society.

-At 8 p.m. Visit to Electricity Works.
Ilford and District Radio Society

Lecture on *' -Accumulators," by Mr. C. G. Rope.
Hackney- and District Radio Society.
-At the Y.M.C.A., Mare Street, E.8. Informal
meeting.

Friday, February 9th.

Sheffield and District Wireless Society.
At 7.30 p.m. -At the Dept. of -Applied Science.
St. George's Square. Elementary Class.

Leeds .^nd District AM.\TErR Wireless Society.
Lecture (Part II) on " Inductance and Capacity."
By Mr. W. G. Marshall.

Belvedere and District Radio Scientific
Society.

Discussion on " Proposed Transmitting
-Apparatus," opened by Mr. S. Burman.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :

—

London 2LO 369 metres.
Birmingham SIT 420
Manchester 2ZY 385 „
Newcastle 5NO 400 ,.

Cardirt" (SWA), 395 metres, we luiderstand is to be
working by the time this issue appears.

Correspondence
To the Editor of The Wireless World .and

Radio Review.

Sir,—-A remarkable phenomenon that has been
observed at my station many times during the past
12 years, was again repeated on the morning of

December 20th, between 1 a.m. and 2 a.m.
It was tlie day of the great gale, and the barometer

at the time stood at 28.7.

-As frequently ha])pens diu'ing these storm
periods, there was considerable rise and fall in

strength of some of what might be termed the
nearer distant coast stations, but more pronounced
than usual.

I was intercepting on 600 nietres, and both
GMH (Malin Head) and FFLJ (Ushant) were at

work, the former commimicating with Cullercoats,
and the latter with ships. The strength of both
stations was varying from moderate to very loud,
but the curious point is this : immediately the
Ushant signals began to increase, the signals of

Malin Head would fade away, and vice versa, just
as if they were at each end of a see-saw.
These two stations have always behaved in exactly

the same way during periods of waxing and waning,
as heard in London.

After many years' close observation, this is the
only instance of consistency with regard to this

phenomenon that I have come across.

Unfortunately, these investigations require a
skilled knowledge of morse and an intimate ac-
quaintance with all coast stations within 1,500
miles, as they can only be made on the 600 metres
wave, where a number of stations in different
directions can be heard simultaneously.

It will be interesting to hear if the interception
of -American amateurs was good on this date.

B. S. T. Wallace,
P. O. Telegraphs.
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Questions and Answers

SOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice

and infnrmnlinn on matters pertainiriij to both the technical and tion-trchnical sides of wireless work. Readers
should com pill irilli the f(iUon-hi<i rules :— ( I ) Each qui«tioti .ihouhl he numbered and written on a separate sheet

on one side oj the paper, and addressed " Questions and Answers," Editor, The Wireless World and Radio
Review, 12113, Henrietta Street, London, W.V.2. Queries shouM be clear and concise. (2) Before sending) in

their /fuestions readers are advised to search recent numbers to see whether the same queries have not been dealt

with before. (3) Each communication sent in to be accompanied by the " Questions and Answers " coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the queri.'it, which is for reference and not for pubiicalion, to appear at the top of every shee

or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials

and town of the correspondent, or. if .10 desired, under a " nom de plume." (5) In view of the fact that a large

proportion of the circuits and apparatus described in these ansicers are covered by patents, readers are advised

before making use of them, to satisfy them.'^elves that they would not he infringing patents, (fi) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions

is the maximum which may be sent in at one time.

" .\.C.W." (Chelmsford) submits a diagram

of his receiver and asks for a itiagrayn of connections

showing the midition of two note magnifying valves.

A diagram of connections i.« siiven in Fig. 1.

Suitable values are indicated in the fifrure.

" J.J." (Glos.) submits a diagram of connections

of his receiver and asks (1) What wavelength range
toill the receiver cover, the A.T.I, being wound with

luire similar to the sample submitted. (2) Is the

circuit suitable. (3) /* it neces.sary to use a variable

condenser in the circuit.

(1) Tlie sample of wire submitted is No. 22
enamelled copper wire, and witli an average aerial

the coil should tune from 200 to 3,000 metres.

(2) The circuit is a very simple one, and i.s quite

correct. (3) A variable condenser having a maxi-
mum capacity of 001 mfds. can be connected
in series with the aerial. A small increase in

signal strength may be expected.

"WAVY " (Sussex) wishes to make a basket

coil suitable for the broadcast transtnissions, and asks

for particulars.

We suggest you wind 40 tiuTis on a 2" diameter
former and use the aerial condenser in series.

The reaction coil may consist of 30 turns on the

same diameter former. The wire in your possession

is fairly suitable, but it would be better to use

No. 22'D.C.C.

"W.T." (Smethwick) submits a diagram of
his receiver and asks

( 1 ) Whether it is suitable, and
(2) Suitable values for the high frequency transformer

and reaction coil.

( 1 ) The diagram of connections is quite suitable

although it is somewhat involved. (2) The primary,
secondaiy and reaction coils may form part of a
tliiee-coil holder. If it is desired to use tlie plug-in

type of high frequency transformer, the reaction

coil may be made to rotate close to the top surface

of the transformer. The battery required for the

detector circuit may consist of two dry cells.

"A.F.W." (Morpeth) asks (1) Is a potentio-

meter necessary to give the grid of the detector valve

a suitable potential. (2) Is the circuit submitted

atui are the valties given suitable. (3) Is a grid

leak and cotulenser necessary.

Fig. 1.
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(1) It is not always necessary to use a potentio-
meter for controlling the grid potentials of valves.
When a number of valves are used, there is an
advantage in using a potentiometer, but with only
a one-valve receiver, there would be no arlvantage
gained. (2) We suggest you join the aerial conden-
.ser which has a maximum capacity of (1001 rafds.

in series with the aerial tuning inductance. A
smaller inductance coil, which could be 4"in diameter
and 5" long, wound full of Xo. 22 D.C.C. with 12
tappings, would be more suitable for short wave-
length work than the large coil which you have at
present. (3) A grid leak and condenser is necessary,
and it would be better to coimect a small fixed
condenser across the telephone terminals. This
condenser could be O-OOl mfd.

" D.N.B." (Beds).— (1) The wavelength of a
frame aerial and condenser is calculated by the
formula

\ = 1884 ViC"
where L is the inductance of the frame aerial in

microhenries, and C is the capacity of the con-
flenser in microfarads. Given the wavelength and
the capacity, the value L maj- be calculaterl directly
without difficulty. To increase the wavelength
range of the aerial circuit you should add a few
more turns and bring them to a switch for putting
them in or out according to the wavelength desired.
We suggest 18 turns, or you could increase the size

of the frame to 4' C", and use 15 turns with tappings.
When using a frame aerial, it is generally better
to use a number of H.F. valves, depending upon
the stations whose transmissions you wish to

receive. We suggest the use of 2 H.F., 1 detector,
and 1 L.F. valves when the stations are rather far

distant. For broadcast reception we think 1 H F.
1 detector and I L.F. connected valves will be
quite suitable. (2) A suitable scheme of con-
n ctions is given in Fig. 2. The first valve is

coiuiected as a H.F. amplifier. A crystal detector

H.T. and L.T. potentials may be liO volts and
6 volts respectively. The aerial tuning condenser
has a maximum value of 0001 mfds, and the
closed circuit condenser OOOOu mfds. The anode
tuning condenser has a maximum value of 0-0002
mfds.

"W.B." (Barnsley) asks for a diagram
shou-iiKj the connections of two H.F. valves a'ilh'a
crystal detector.

See Fig. 3. Suitable values are indicated in
the figure.

Fig. 2.

is joined across the anode circuit for rectification
and the second valve is a note magnifier. The

Fig. 3.

"C.W.R." (Kent) submits n diagram of his
receiver and asks (I) How to prevent oscilUuion-s

being goierated. The aerial coil and anode coil

lire widely separated. (2) Hmv may the effects

of A.C. lighting in the house be eliminated. (3)
What type of receiver would the best for operating
a loud speaker for the tran.9)nis.iions. (4) Why
does placing an earthed body near the tuning con-
densers cause a greater tvavelength change when
receiving C.W. than ichen receiving spark sigmils.

(1) It would be advisable to connect the potentio-

meter across the + and — L.T. The earth lead
and one end of the grid leak could then be brought
to the .sliding point of the potentiometer and ad-
justments made to prevent the set oscillating.

When the aerial and anode circuits are tuned to
the same wavelength, oscillations are usually
generated, and it is necessary to provide a small
current in the grid circuit as a rule to prevent
the oscillations. (2) Special attention should be
jjaid to the lead-in aerial wire and the earth connec-
tion. The wires should be run well away from
other bodies, and in the case of the earth wire,

should be as short as possible and make connection
with a good ground connection, which should
not be used for any other purpose. The
low frequency portion of the amplifier may be
screened by being placed in a metal box. (3) We
suggest you use one high frequency, one detector,

and two L.F. connected valves for the reception
of broadcasting. The signals could be sufficiently

amplified with this combination to properly operate
the loud speaker. (4) The reason why capacity
effects are more noticeable when receiving C.W.
signals is because C.W. signals are \ery much more
sharply tuned than spark signals. Small 'changes
in the capacity of the circuit, which cause small
wavelength changes are thus more noticeable.
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V
REACTION COIL COUPLED TO SECONDAffV

OF HF INTEKVALVE TPANSFOfPMEP ',§ %

-r±.

Hh
OOOl/iF

HM--T--'l'l-

Fig. i.

" J.B." (Sheffield) asks for criticism of his

set, particuhirs of ivhicli are submilted.

The onl.v modification required in tlie aerial

circuit is that the tuning condenser will usually

have to be connected in series instead of in parallel

with the aerial tuning inductance. Fig. 4 indicates

the method of connecting apparatus. We think you
will require a five-valve set, but the sketch shows
the switching arrangements in case you do not
always require this nimiber of valves to give
signals of comfortable strength.

"S.F.W." (Berwickshire) usics (I) Whether
a ' F.24'" type i-alve is a good amplifying vulvi

and a poor detecling valve. (2) If the " F.24 " lypr

valve is a poor rectifying valve, is there another

valve having the general shajje of " F.24 " type

valve which is a good rectifier.

(1 ) The " V.24 " tj^e valve is a good amplifying
valve, and is very useful for high frequency ampli-

fication. It is not such a good rectifying valve
as other valves. (2) The " Q " type valve was
specially designed for rectification, and is somewhat
similar in shape to the ' V.24" type valve.

"N.T." (Barrow-in-Furness) submits par.

ticulars of his receiver and asks (1) Whether the

circuit is suitable. (2) May Burndcpt type coils

be used in place of tlie duolateral type coils in an
Armstrong super-regenerative receiver. (3) Capacity

of the variable condenser. (4) Whether it is necessary

to get permission before one can erect an aerial

across the street.

( 1 ) The proposed arrangement is fairly suitable

although the reaction coil is coupled with the closed

circuit coil, and unless care is exercised when making
adjustments, oscillating energj- will be transferred

to the aerial circuit to the detriment of other
people who are receiving. (2) Provided the in-

iluctance value of the Burndept coils is similar

to the inductance value of the duolateral coils

they maj, of course, be used. (3) The capacity
of the variable condenser is of the order of 0-0012
mfds. (4) You are obliged to secvu-e the permission
of the District Surveyor before you may erect

an aerial across the street, but we believe there will

be no objection provided the aerial is 30 feet above
the street level.

" A.G.B." (E.15) submits a diagram of a trans-

ynitting circuit, and asks for criticism.

The circuit submitted is suitable, but you could
hardly expect to get good telephone transmissions

when using rectified 50 cycles alternating current,

unless you have a very efficient smoothing system.
The condenser across the secondary of the micro-
phone transformer should be variable, as the
adjustment of the condenser affects the quality

of the speech transmitted.

"E.J.S." (Dorset) asks advice as to the best

method of erecting his aerial to avoid the power wires.

' We suggest you run the aerial at right angles

to the power line, even although this means that the
aerial must be 25' above them. This construction

would certainly be more satisfactory than the

alternative arrangement.

^ "F.G.S." (N.8) submits particulars of his

receiver ami asks for suitable sizes of A.T.I, and
closed circuit iiuluctance.

The A.T.I, coil may consist of a winding 4' long

and 5" in diameter, wound full of No. 22 D.C.C.

Eight tappings should be taken, the fiist one after
1" of winding, and the remainder may be equally

spaced. The secondarj- circuit may consist of a
winding 4" in diameter and 5" long, of No. 28
D.C.C, with eight tappings, etjually spaced after

the first IJ" of winding.
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" E.L." (Devonport) usks (1) For the weight

of u'ire to use as a primary and secondary ivinding

on L.F. transformer. (2) Is the proposed arrange-

ment for ivinding a coil to be used in the anode

circuit of the H.F. connected valve suitable. (3)

Why is it that when listening to some transmissiotis

the carrier wave is heard very strongly and the telephony

rather weakly. (4) For a diagram shoinng the

connections of a potentiometer connected to control

the grid potentials of the H.F. valves.

—
( 1 ) The primary winding may consist of 3J ozs.

of the wire in your possession, and the secondary

5 ozs. of the same diameter wire. (2) Tiie proposed

TO GRIDS OF HF VALVES

POTENTIOMETER

-O
+

LT

-O
Fig. 5.

arrangement, for building a coil to be used as a

tuned anode coil is not very suitable. The self

capacity of a coil constructed on the principle

suggested would be very large indeed. We suggest

you use an ordinary honeycomb winding. (3) The
reason why you hear the carrier wave of the trans-

mitting station very loudly and the telephony only

faintly is due largely to the adjustment of the trans-

mitting apparatus. Modulation is very incomplete,

and the speech waves produce more or less a

ripple upon the continuous waves transmitted.

(4) The arrangement is given in Fig. 5. The
grid comiections are taken to the sliding contact

of the potentiometer which is joined across the

L.T. battery.

"M.H.H." (Birmingham) asks (1) For
dimensions, gauge of wire, number of turns, and the

number of tappings for a coil which will tune from
200 to 2J0OO metres, with a 0-0002 mfds. tuning

condenser. (2) For particulars of a suitable reaction

coil to ivork with the above coil. (3) How much would

the plate voltage be increased when resistance capacity

coupling is used.

( 1
) We suggest you make the coil 4" in diameter

and 7" long, woimd full of No. 32 D.C.C. Twenty
tappings should be taken. (2) The reaction coil

may consist of 150 turns wound on the 3" diameter

former which you have, with three tappings.

(3) The high tension voltage should be approxi-

mately doubled, when a resistance of the order of

60,000 ohms is connected in the anode circuit.

"F.S.R." (Catford) asks (1) For a diagram

of a three-valve receiver. (2) What is the natural

wavelength of an aerial 40' high and 45' long. 13)

Wliat wavelength is obtainable when 45 turns of

No. 25 D.C.C. from the basket coil are connected

with the above aerial. (4) What is the capacity

of a fixed condenser which consists of six plates

of copper foil, 1 J" X J".

( 1 ) See Fig. 5, page 356, December 9th issue.

(2) The natural wavelength is of the order of 120

metres. (3) Without knowing the dimensions

of the coil referred to, we cannot calculate its

inductance and so get the wavelength to whicli

it will tune when comiected with the aerial mentioned
in (2). The wavelength is probably 300 metres.

(4) The capacity of the fixed condenser is roughly
OOOU mfds., but we cannot work it out exactly,'

as you have not given us sufficient particulars.

We suggest you work this out for yourself. The
capacity C mfds. of a fixed condenser is equal to

0-0885 KA (N - \)

t

where A equals the area of overlap in square
centimetres.

7iis the specific inductive capacity of the
dielectric.

N is the total number of foils, and
T is the thickness of the dielectric in centi-

metres.

" A.E." (Ashby de la Zouch) submits particu-

lars of a proposed arrangement and asks for criticism.

The proposed arrangement for attaching the
Skinderviken button to the receiver diaphragm
is quite suitable, although a little experimental
work will be necessary before the adjustments
are correct. Fovir dry cells will provide sufficient

cui-rent to energise the microphone and loud
speaker. The low resistance telephone should
have a resistance of the order of 60 ohms, other-

wise a transformer should be used. On accoimt
of the steady direct current which will be flowing

through the receivers, it will be well to reverse

the connections to see that best results are being
obtained.

"H.G." (N.W.6) asks which coils should be

used ifhen tuning in.

When receiving broadcast transmissions, we
suggest you use the No. 35 coil in the aerial circuit.

No. 50 coil in the closed circuit, and No. 75 for

reaction coil. It may be foiuid the reaction coil

is too" large, in which case the No. 25 should be
used. The amount of reaction required depends
entirely upon the method of wiring up the set,

and whether it has an inherent tendency to freely

oscillate or not. The same ratio in general should
be used throughout the range of wavelengths
covered by the coils, although on higher wavelengths
it will generally be found necessary to use a coil

for the reaction circuit which is smaller than that

used in the aerial circuit.

SHARE MARKET REPORT.

Prices as we go to press on January 26th, are :

—

Marconi Ordinary . . . . £2 10

,, Preference . . . . 2 4

Debentures . . . . 107

„ Inter. Marine . . 19 8

„ Canadian . . . . 110

Radio Corporation of .America :

—

Ordinary . . . . .

.

16

Preference .

.

. . .

.

13 6
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The Barrel Switch.
HOW TO USE IT IN WIRELESS CIRCUITS.

THE complicated circuits now so fre- The most reliable type of switch, carrying

qucntly adopted in wireless receiving a number of contacts and capable of giving a

work, bring about difficulties in the varietv' of combinations is shown in Fig. i.

design of suitable switches necessary to make This type of switch is not receiving a great

the required circuit changes. deal of attention in this country, probably

Fig. I. A somenJiaJ elahornte barrel switch c:ip(ihh; oj

a variety of combinations.

Many D,-pes of switches are available, but

most of them present difficulties with regard

to the simultaneous changing of many circuits.

The mechanical construction of switches

which have to carrj- a number of contact

arms or make simultaneous contact at many
points, must be so well carried out that they

are necessarily costly.

because of the absence of a design embodying
only few component parts.

A simple design suitable for experimental

use is given in Fig. 2 and 3. It consists

essentially of two ebonite plates which carry a

number ofcontacts and held together by ebonite

end pieces which serve as bearings for a revolving

drum. On this a number of pegs are
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arranged for forcing the lower springs, when
required, in contact with the upper ones.

In constructing a switch of this type, the

first consideration is to procure suitable

springy metal for making the contact pieces

and it is necessary, as these springs may be
required to remain bent for a long while,

that the metal employed should have properties

which can be relied upon to restore it to its

original position. Phosphor bronze or German

A simple rotatinn nwitcli.

silver of about No. 26 wire gauge should be
adopted. The pieces are cut to length and
drilled where required, and the tapering

tag ends may be made by clipping or filing.

The bends which are required can be made
with round-nosed pliers in order to obviate

an acute angle which is liable to cause a fracture

after the contact pieces have been moved
a few times. With this type of switch it is

not essential that special non-oxidising con-

tacts be adopted, as ample contact surface

can easily be arranged, and fairly hard pressure

can be made between the contacts. If it is

thought advisable to fit special contacts, this

can easily be arranged by drilling small holes

in the spring pieces at the points of contact,

and fitting in small pieces of silver wire,

and hammering over. The design shown
is fitted with a number of spring contacts

on each side, so that many circuits

may be changed out, but in certain cases

it may be better to arrange contacts on one
side only. Contacts should only be fitted

at both sides when a large number of circuits

have to be made or broken by a single move-
ment of the operating handle. The spindle

to which the operating handle is attached

carries an ebonite cylinder, into which holes

are drilled to carry small screw-in pegs. It

is as well to drill a number of rows of holes

in the cj'linder and tap them so that the pegs
can be inserted just where required, depending
upon the circuit in which the switch is to be
connected.

The best way of securing the ebonite

cylinder to the spindle is by drilling a hole

right through the centre and driving home
a slightly tapered pin.

In order that the cylinder may move through
a required distance from one change to the

next, a disc of brass about i in. in diameter

and i in. thick may be secured by means of
a grub screw to an extension on the spindle

at the opposite end to the operating knob.
The disc may have a number of slots cut around
the circumference to which a spring can
engage.

Alternatively, holes can be made in the

face of the disc with the point of a large drill,

and a ball may be pressed into the holes by a

spring which is carried in the ebonite end
plate. This arrangement will cause the spindle

to revolve with a jerky motion, halting at each

point at which a number of contacts are made.
The design shown in Fig. i is rather

beyond the scope of many experimenters to

make up. In principle it is of course similar

to that just described, though it is perhaps
more durable. Each of the springs is sup-

ported by a small brass bracket held to an
ebonite support by a single screw and prevented
from turning by being placed in a slot made
in the ebonite. The other set of contacts

are quite rigid, and consists of brass brackets

held in slots in a piece of ebonite on the oppo-
site side.

y^^^)

mzM^
/

Fir/. 3. Sectional view of simple barrel Kwilches.

As it is lighter in operation, this type of

switch may operate many more contacts

than the one previously described, and as

many as fifteen to twenty contacts may be

arranged.
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The cj'linder which carries the pins is

in this case about i in. in diameter, but if

more positions are required, it may be extended

to about li ins. It cannot be made larger

than this, for any increase in diameter will

decrease the curvature, and consequently

the closeness of the studs will be limited

The switch shown in Fig. 4 is of American

manafacture and embodies an arrangement

by which, when contact is broken with one

spring, it is made with an opposite one as it

is forced outwards. This is particularly useful

as it may be desirable that certain contacts

are made in all but one position of the switch,

and with the previous t\-pe it would be necessary

under such circumstances to insert pins in the

revolving cylinder nearly the whole way round.

Ft(i. 4. .4 rcvolviity siritcli of Aincrivaii iitfiuufartuiw

Such a condition is required when switching

in or out of circuit a number of valves. For
instance, it would be necessar}- for the second

valve filament current to be off in one position,

whilst on in all other positions of the switch,

wWch may be arranged for introducing the

third, fourth or fifth valves, and so on.

One of the most useful applications of a

switch of this sort, is for tapping out an
inductance coil. It is possible, by means of

a large number of contacts, to introduce

inductance at either end of the coil so that the

extent of coupling between the inductance

which is beingjappedj and i^an adjoining one

may remain at a suitable value, as the induc-

tance value is changed. It is also possible

to provide for short circuiting sections of

the coil, such as is frequently the case when
tuning to short wavelengths.

A barrel switch may be used to tap out

simultaneously the tuned anode circuits of

a multi-valve high frequency amplifier,

and of course when used for switching

any form of inductance, it may easily be

arranged to avoid " dead-end " effects. There
is no better way for switching multi-valve

circuits than by means of the barrel type

switch. It permits, if desired, the switching

of grid circuits, which can scarcely be safely

introduced with any other type of switch

owing to insulation and capacity difficulties, and

moreover, all the complicated operations, by

introducing the required number of valves,

may be effected by the turning of one handle.

A switch of this kind is particularly suitable

for making and breaking circuits as may be

occasioned when changing over from receiving

to transmitting apparatus, as one simple

movement of a lever attached to the spindle

can be made to change out a large number of

circuits.

Barrel switches may be employed with ad-

vantage in the design of apparatus specially

intended for broadcast reception, and be

operated by persons not possessing a great

knowledge of the principles of wireless recep-

tion. One handle may be arranged to revolve

the cylinder, and in so doing change the

proportions of inductance and capacity in

the circuit in ratios which will produce the

best results. The absence of contacts on the

front of the instrument is another advantage

particularly desirable in receivers of the

broadcast type.

Further applications of the barrel switch

will readily present themselves to the ex-

perimenter, and the designer of commercial

type apparatus is reminded that such a switch

might receive more attention now that wireless

receiving circuits are becoming so involved.

Elementary Lecture and Demonstration.

An Elementary Lecture entitled " Fundamental Principles of Radio Reception,"

will be given on Friday, February 16th, at 6.30 p.m., by Mr. Maurice Child

at the In-stitution of Electrical Engineers, Victoria Embankment. This is

the second of a series of Elementary Lectures arranged by the Radio Society

of Great Britain. An invitation to attend is extended to anvone interested.
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TO the ever increasing number of

amateurs in this country who so fre-

quently listen-in to the conversations

between the pilots and operators on the various

air expresses and the traffic controllers on the

ground, an explanation of what is actually

going on will no doubt be welcome. They
will be better in a position to appreciate the

operation of an air route, and some of the

problems which confront the aircraft radio-

engineer to-day ; and they will be enabled

to comprehend the headway that has been

made, at times against apparently insurmount-

able difficulties, since the close of the late war

^n buildmg up, by wireless, a system of sig-

nalling which would form so valuable an aid

towards establishing the airways on a basis at

least comparable with those of the other methods

of modern transport.

The average person, with little knowledge

of the Morse code, who possesses a small

receiving circuit will be most interested in

the application of radiotelephony. The more
enthusiastic amateur will want to know the

ground which is being covered by the use of

telegraphy. The more serious experimenter

still will be looking for the technical appli-

cations of both branches of the work, and will

expect to hear something of how aircraft are

navigated by wireless.

Before remarking upon the adaptabilities of

each of these three classes of wireless, it will

be well to consider the factors governing them.

The modern passenger-carr\'ing aircraft has

an average cruising speed of 90-100 miles

per hour, so that in the space of one minute
it can have moved approximately a mile and
a half. Under favourable weather conditions,

when the pilot has an undisturbed view over

many miles of country, this speed is such as

to give the machine one of its chief advantages

over other forms of transport, and it can
continue its journey in perfect safety. Such
a speed is not, however, either so fascinating

or so useful when the air journey has to be
carried out through low lying clouds or mist,

when the visibility is impaired, and it is not

always possible to see distinguishing features

and landmarks along the route. Sense of

direction can become inaccurate, flying by
compass difficult, and distance readily

misjudged.

It is essential, therefore, that the most
rapid means of communication possible must
be arranged between the aircraft and ground
stations, in order that navigational assistance,

or other messages, may be passed to the pilot

with the least delay.

Given that all enunciation is clear, and that

signalling conditions are good, radiotelephony
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possesses even' advantage over Morse signalling

or radiotelegraphy, for fulfilling this condition

of speedy communication. There is nothing

faster than the spoken word, and provided it

is not misunderstood, whole conversations can

be exchanged between ground and air in the

same time that it would take to telegraph a

single sentence. Conditions for wireless sig-

nalling in the air are distinctly different from
those on the ground. There is the noise of

the engine, the rush of the air, the ratiUng of

metallic parts and the hum of the wind in

the struts and stays. The pilot has in addition

several things other than wireless which re-

quire practically constant attention, and from
his point of view alone, it is more desirable to

listen to speech which he can almost sub-

consciously follow and memorise than to

Morse signals.

Signalling between the terminal aerodromes
of the routes, comprising the messages giving

details of the arrivals and departures of the

various aircraft and information relating to

them, together with reports on weather con-

ditions at different points, is the other big

consideration for which provision has to be
made. On a busy route, and every air route

is comparatively busy to-day, there are many
such messages . Here great accuracy is essential,

but rapidity not quite of such importance,

and telegraphy is employed. The scheme is

divided under the rwo groups of traffic signal-

ling and weathe; signalling, each group
having its own particular wavelength. All

the traffic messages are passed direct from one
terminal point to the others on i ,400 metres,

while 1,680 metres is the wave allocated for

the dissemination of the appropriate meteoro-
logical data.

Assistance for navigation by direction

finding methods is carried out on the wave
upon which the aircraft communicate with

the ground, and no doubt this wavelength

is familiar to everyone who has ever heard

the Croydon station. It is 900 metres.

The fundamental division the classes of

work is, then, aoparent.

Radiotelephony.

Bearing in mind that the application of

radiotelephony on air routes is limited to

conversations between aircraft and the ground
stations, and, through the latter, the con-

trolling staffs, let us consider its scope.

The airway is divided into lengths of

no actual fixed mileage. The approximate

621

VVi' "I 'ill/ iif Loiili'ii." A ihiiilf/r iimfhitie flew
the Atlantic from, NewfoundUiiid lo Iithiiid in

15 hr.t, 57 mint.

distance between any two ground stations

happens, at the present time, to be in the

vicinity of 100 miles, and a figure somewhat
imder this distance may be assumed to re-

present the greatest range at which aircraft

will normally be required to converse with the

different aerodrome stations. An aircraft

equipped with transmission and reception

apparatus, capable of ensuring certain working

during any period of the flight and under any

climatic condition, will therefore fulfil the

requirement. The question of range is a

difficult matter to decide, however, in con-

nection with a known input energy. Range
in transmission depends largely upon such

factors as the enunciation of the speaker, which

brings a very personal element into the matter.

Cases have occurred where it has been impos-

sible to understand the operator on a machine
speaking only a few miles away, while, simul-

taneously, every word spoken by a pilot

working an exactly similar instrument at a

much greater distance has been heard per-

fectly. This is just as much a detrimental

factor in radiotelephonic working as the

development of a fault in the control or power

circuits of the transmitting unit. Again, the

range over which a given transmission can

be intelligibly picked up varies considerably

under different conditions. The pilot of the

aircraft, apart from the disturbing noises

already referred to, may be receiving on circuits

which, owing to continuous shaking to which

they may have been subjected, are experiencing

interference from various sources ; or he may
be flying in a neighbourhood of locahsed atmos-

pheric disturbance. He may not even be

getting the best out of his receiver, for he

has not the opportunity of absolute concen-

tration upon the task of accurate tuning that

is afforded to the ground operator. As
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passenger- carrying aircraft increase in size and
capacity, and as the present financial diffi-

culties decrease, there is not the slightest

doubt that it will be possible to employ oper-

ators in aircraft in precisely the same manner
as they are at present emploj'ed in the Mercan-
tile Marine. To-day, for reasons of general

economy, the aircraft wireless operator exists

practically entirely in imagination, and it is

theiefore a condition of the air pilot's licence

that he should be capable of operating wireless

in the air.

Rsnge in this class of work can, then, be

an elastic quantity and to ensure that every

aircraft shall be in touch at the given maximum
distance, the capability of the least efficient

operator and aircraft set must be taken as the

standard for that distance. At the same time

matters must not be allowed to go to an

extreme w'here excessive powers are employed
for the desired range. Generally speaking,

the ability of a given set in a given machine
can be accurately gauged, and success therefore

rests to a large extent in the hands of the man
working it.

Jiilerior of ai> 1 n.^t'im Air Liner shoiriiig tin

elaboratearratigetneiils fur tlie comfort oj passetifjern.

In addition to enabling communication

between ground and air to be effectively carried

out, radiotelephony can in necessity permit

of conversation between the per onnel of

different machines, an event which may be

said to increase the factor of safety of the air

route. Of the few accidents which have

occurred since the inception of the London
Continental Airways one at least might be

said to be dire; tly attributa"' le to a lac'; of

information on the part of the pilot, and,

had full advantage been taken of the use of

wireless, might possibly never have occurred

at all. An organisation is now in force whereby

in operating along a given route, an aircraft

must fly at least lOO metres to the right of it.

and if wishing to tross, must'do so at right

angles, thereafter keeping to a distance of

some miles on the opposite side. The purpose

of such a regulation is, naturally, to reduce

whatever chances of collision exist to an

absolute minimtmi ; but it will occur to the

mind that, even so, with the additional assis-

tance of wireless, and with the ability, if necess-

ary, to speak to any other aircraft in the

vicinity, the journey can be carried out in a

far more satisfactory fashion. A pilot in

doubt, who knows that another scheduled

machiiie should be in his neighbourhood,

can readily call tha machine on his telephone

and determine the height at which it is flying,

at the same time giving information concerning

himself. Each can then fly to give the other

sufficient clearance.

The direction in which telephony renders

its two most important non-navigational aids

to commercial flying, are in checking the

passage of aircraft over sections of the airway,

and in furnishing the air personnel with

weather reports and forecasts.

As an example of the former, consider the

case of an ordinary passenger machine, of

registered number G-EABC, which leaves

Croydon for Paris let us say at 1005. The
departure of this aircraft is known, of course,

to the Controller of the Air Port, and he has

taken the necessary steps to advise the port

of destination, Le Bourget, and, as necessary,

the intermediate aerodromes—Lympne and

St. Inglevert. The wireless stations along

the route then are told that G-EABC is on
its way between London and Paris. When
well away from the ground the person operating

the wireless on the machine releases his aerial

and the long stranded wire, many feet in

length and carrj'ing a lead plunmiet of nearly

a pound weight, hangs beneath the macliine.

Croydon is then called and a message of tlie

form :

—

" G-EABC London for Paris,"

is passed. That ground station may be fully

aware of the fact, having probably already

been advised by the Air Port Traffic Officer,

but the process of calling the station and

receiving its reply constitutes at least a suitable

test for the wireless apparatus on the aircraft.

The news of the receipt of this signal by

Croydon is at once passed to Lympne by

radiotelephony, as :

—

" G-EABC left Croydon for Paris 1005,"

which signal is acknowledged by the latter
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Station. When about 30 miles distant from
Lympne the aircraft calls and reports :

—

" G-EABC, London for Paris,"

which is duly acknowledged. And so the

aircraft proceeds on its way, conversing, if

possible, with the French stations in their

own language, though, if the pilot or other

person operating the telephone is unfamiliar

with French, those stations can reply in

English.

After G-EABC had once left Croydon, in

the example under consideration, all communi-
cation with that machine would have been

done through Croydon or Lympne on the 900
metre wave by telephony. Had the pilot

wished to obtain information about the weather

over the Channel or on the French side of

the water he would have asked for the latest

weather conditions in these districts when
reporting himself to Lympne. Or, had it been
known that it would be difficult or dangerous

for him to continue the journey owing to very

adverse weather at some portion of the route,

he could have been called by the nearest ground
station and ordered to land at a certain aero-

drome. Abbreviated and long weather reports

are made out hourly by each route aerodrome
and exchanged with neighbouring aerodromes,

so that any aircraft fitted for radiotelephonic

working has merely to call the first aerodrome
of any sector of the route that he is about to

enter to learn exactly what weather he can

expect in that sector. The abbreviated report

gives him only a few important details, such

as the visibility' and height of the lowest cloud,

while the long report furnishes him with a

complete statement of current weather.

Had any trouble been experienced, or any-

thing become necessary on the journey, he

could have called a suitable station and in-

formed the Traffic Officer of his requirements,

and, upon landing some time later, any neces-

sary arrangements would have been complete.

The chances of accident or loss of time on
the airways due to negligence seem almost

less than those upon the railways ; in fact, the

percentage of fatal European accidents is

apparentiy actually lower, comparatively speak-

ing, on the former than on the latter. Perhaps

fljang is not so dangerous as some would have

us believe ?

The routine of navigating aircraft by means
of telephony will be discussed under the third

section of this article, but there is one more
application of the radiotelephone which is

very important. At the present day telephony

does not lend itself to more than a few simul-
taneous transmissions close together. The
nature of a radiotelephonic transmission closely

resembles that of the original spark system,
and the desirable features of very sharp tuning,

great selectivity and lack of mutual interference

which are to be found in most C.W. systems
do not exist. As a consequence but few
telephony transmissions can useftilly occur
together without interfering with one another
very seriously on a given wavelength, o.- on
wavelengths of only a few kilocycles difference.

This latter appUcation of radiotelephony,

one which cannot, until such an objectionable

drawback is eliminated be employed com-
mercially, is known as " line-switching,"

and consists of connecting the ordinary line

telephone system to the wireless circuits

through a small exchange board, so that speech
in one direction is relayed by radio. The
advantages of such an arrangement are obvious.

The manager of one of the aircraft firms can
ring up the London Air Port, ask to speak to

a certain pilot, and be told that he has already

left for Paris, flying one ofthe regular expresses.

If the matter is one of considerable urgency,
he can be connected to the wireless station.

The operator on watch can call the aircraft

in question, and having established communi-
cation, switch the line telephone call through

>*
1
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Air Litter ti^ith Com pleitteiit of P't-^-^'i/'i' r^

tihotit If) It'tifc lltt' i/fotiit'l.

to the wireless, and manager and pilot can

converse, the station operator changing from
" send " to " receive " as requisite. Im-

mediate " two-way " telephony by wireless,

similar to that available on the line circuits,

is not yet available, though it is probably but

a matter of time before such an arrangement

will be invented. It can be done now, but

the apparatus necessary is as yet too cumber-

some and costly to warrant its use on a com-
mercial basis. Line switching will some day
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open up possibilities of additional comfort and
security to the air traveller. It will become
possible for the passenger on the larger aircraft

to pick up the telephone in his private cabin

and ask the wireless exchange on board for

parcticaUy any number for many himdred
miles round. He will be connected by wireless

to a local radiotelephone station, and from
thence relayed by line or wireless to the ex-

change of the nimiber required, and the

conversation will proceed as normally as the

modem line call. Business men will be able

to continue their daily routine while flying

across Europe or the Atlantic, for the wireless

telephone will certainly be developed along

lines giving greater privacy in conversation
;

untappable radiotelephony will by that time

have come also. There is practically no
limit to the extent of such calls, for wherever

there is a radiotelephonic instrument installed

it will be possible to include it in the system.

It is not a wild flight of imagination to conceive

the passenger on the aerial liner over mid-
atiantic to be speaking to the passenger on
the express roaring along the Canadian prairies.

Already music of an excellent quality can

be picked up nightiy on the simplest receiving

sets, and so, in the most distant future, the

orchestra heard at dinner in the air liner's

saloon will be the one playing many miles

away at some central broadcasting station.

After three years of hard pioneer work com-
mercial flying is nothing like the impossibiUty

that it at one time seemed. The small existing

wireless telephone gives a range between ground
and air of something like 150 miles. Who
knows what it will have done even within the

next decade ?

Some Simple Methods of Controlling L.F. Valves.

ONE often wishes to have easy control

over the number of valves employed
in a receiver, and if switching arrange-

ments are included for this purpose, a nimiber

of arrangements are possible.

Thus it sometimes happens that one possesses

several pairs of low resistance telephones,

and it is desired to switch them in circuit

as required. The arrangement is very simple,

and is given in Fig. i on the neM page.

If it is desired to switch in a pair of high

resistance telephones, as well as those of low
resistance, the connections given in Fig. 2

may be used. The H.R. telephones are

connected with a plug, and the jack is so

connected that, with the plug out, the telephone

transformer is in circuit. When the plug

is inserted the H.R. telephones are joined in

series with the telephone transformer.

When it is desired to use H.R. telephones

l-'ii/. 0. An-aiKjement for .m-itchhiii^inuri: 1)11111 lini L.F. ralve-i.
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Figs. 1 to 5. VariotPt tirrni>gemenl.s for coutrrAlinij L.F. Voices.

alone, the connections in Fig. 3 may be used.

When the plug to which the H.R. telephones

are connected is inserted, the telephone trans-

former is disconnected.

In Fig. 4 are given the connections for

plugging the telephones into either L.F. valve

circuit. With the plug in jack i, the intervalve

transformer primary winding is disconnected,

and the anode circuit is complete through the

H.R. telephones.

Of course the plug may have connected

with it a telephone transformer and L.R.
telephones if required. With the telephone

plug in jack 2, the valve circuit i is connected.

This arrangement does not provide control

of the valve filaments, which is an undesirable

feature. If two more spring contacts are

provided, the circuit Fig. 5 may be arranged.

Here the springs "A" control the filament

current of valve 2, so that when the telephone

plug is in the valve i circuit, the filament of

valve 2 is disconnected.

A slightly different arrangement should be

employed when there are more than two

L.F. valves. The arrangement is given in

Fig. 6. Here it will be noticed the jack

employed is identical with that used in Fig. 5,

but the main filament current lead is connected

with springs " A." When the plug is engaging

the springs of valve i circuit, the filaments

of valves 2 and 3 are cut off.

W.J.
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5. Duplex Wireless Telephony.
Another matter of considerable importance

in connection with wireless telephony is the

arrangements necessary to allow the two
correspondents to " cut in " and interrupt

each other in course of a conversation. We
know that when two people are conversing

through a single speaking tuhe they have to

be careful not to interrupt each other, for if

both try to speak at once, or both listen at once,

only confusion results. On the other hand,

in the ordinary use of the exchange telephones

we listen and speak at the same time. The
listener can cut in with an interjection or

question, or assure the speaker he is hearing,

or ask for a word or sentence to be repeated.

In the first forms of wireless telephony this

cutting in was impossible. The aerial wire at

each station had to be switched over from the

transmitter to the receiver as required, and

each correspondent had to be certain his

distant colleague was ready to listen before he

began to speak. This difficulty is to some
extent obvirted by the use of two slightly

different wavelengths for sending and receiving,

and the separation of the sending and receiving

stations at each post by a certain distance.

This was done in the case of the v/ireless

telephone demonstrations across the North

Sea conducted by Marconi's Wireless Tele-

graph Company between Southwold on the

east coast of England and Landvoort, near

Haarlem, in Holland, in 1921.

The distance between these places is 112

miles. At each place a tran.smitting and

receiving station was established about 700
yards apart. I.ct us call these stations T, and

/?, in England, and T., and R., in Holland.

The station T, telephones to station R., with

a wave of 98 metres wavelength, and the station

T.^ transmits to R^ with a wave 94 metres

wavelength. This difference of wavelength

(4 metres) was found to be sufficient to prevent

the transmitter " jamming "' the near-by

receiver on the same side. At each trans-

mitting station there was a valve transmitter

made as above described, and a transmitting

aerial 18 metres high, in which was created an

aerial current of 5—8 amperes, which, was
modulated by an ordinary telephone exchange

microphone.

The total power taken up by the transmitter

was about 5 kilowatts, and of this 10 per cent.,

or 0.5 kilowatt, was radiated from the aerial in

the form of carrier waves. Underground
wires were brought from the receiving station

to the transmitting station, so that the actual

speech and hearing on each side of the sea was
conducted from one place, and the receiving

valves could have their filament currents and
high voltage circuits switched on from the

speaking station. In this manner ordinary

telephonic conversation was carried on per-

fectly.

The problem of duplex wireless telephony,

meaning by that the ability' of the two con-

versationalists to speak and hear at the same
time and " cut in " as they please, cannot be

considered as completely solved by the two-

wave and separate station system, because such

method could not be applied in the case of

aeroplanes or ships for want of space. Accord-

ingly the problem has engaged much attention

.

The difficulty of it will be realised when it is

noted that in many cases where wireless

telephony is of the utmost importance, as in

speaking to or by aeroplanes from or to the

ground station, only a single aerial is practicable

on the aeroplane, and therefore the act of

sending sets up strong oscillations in it, which.
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if they have access to the receiving apparatus
tuned for the same frequency, may completely
jam the latter and set it out of order. Hence
the real problem is to find a metliod of con-
nccang the receiving apparatus to the aerial

in such a fashion that the strong oscillations

set up on sending shall not have access to it.

permanent oscillations defeats the very thing

that it is desired to achieve, viz., the immunity
of the receiver from the effect of the trans-

mitter. We cannot, therefore, say that, as far

as the confined space of aeroplanes is concerned,
the problem of duplex telephony has been
completely solved. As far as ground stations
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Fig. 103. A type of quicKceiit aerial uilh valve

transmitler in which the microphone M supplies the

plate voltage in the net of spenking.

One solution v.hich has been suggested, but

which is only an imperfect solution, is that

often called the quiescent aerial. In this case

the permanent high frequency oscillations are

not maintained all the time in the sending aerial

and modified in amplitude by the speech

microphone on speaking, but the high

electromotive in the plate circuit of the

generating valve is applied only by the

microphone when it is actually in operation

by speech being made to it (see Fig:. 103

and 104) . The method, however, is not very

successful unless a certain supplementary
steady voltage is applied by a battery in the

plate circuit of the generating valve. The
reason for the imperfection is that the trans-

former in connection with the microphone
takes a little time to build up the voltage in the

plate circuit of the valve which is necessary to

set up oscillations, and there is therefore a

want of response unless there is a certain

minimiun of constantly maintained oscillations

in the aerial, and the employment of these

Fig. 104. .4 type of quie-^cent aerial with valve

transmitter. The microphone M controls the supply of
phite voltage in the transmitting valve Vi.

are concerned, it is worthy of notice

that for not very great ranges with no very

great differences in the wavelengths, for

example, two wavelengths of no and 113

metres, and the transmitting and receiving

stations only 100 yards apart, it has been found

possible to conduct good duplex telephony.

6. Directional Short - wave Wireless
Telephonv.

"•

Another question of great practical interest

in connection with tireless telephony is the

employment of very short electric carrier waves

of a wavelength of only 12 or 15 metres, and
of reflecting m.irrors to make a beam of electric

radiation like an electric searchlight. This
'" wireless beam " limits the lateral spread of

the waves so that it conduces to privacy of

speech. VJ'e have already explained in the

section dealing with Hertzian waves that these

waves can be reflected like rays of light from
suitable surfaces.
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In the case of an electric searchlight the arc

lamp is placed in the focus of a parabolic

silvered glass mirror, and this reflects all the

rays falling on it in a direction parallel to the

axis of the parabola (see Fig. 105). In the same

manner, if we bend a large sheet of metal

round two formers of wood so as to make a

Fig. 105.

parabohc cylindric mirror, and place a Hertzian

linear oscillator on the focal line of the mirror,

then, provided the dimensions of the mirror

are not small compared with the wavelength, we
shall project a beam of electric radiation, or of

Hertzian waves, parallel to the axis of the

mirror.

Experiments of this kind were made many
years ago by Hertz and other physicists, and

in the early days of wireless telegraphy Senatore

Marconi employed parabolic mirrors in the

initial attempts to use Hertzian waves as a

means of signalling.

It IS not, however, very easy to produce

continuous electromagnetic waves for the

purposes of wireless telephony of wavelength

much shorter than 10 to 15 metres. It is

essential then that the dimensions of the

mirror should be something of the order of

20 to 30 metres. If mirrors of solid metal

were employed, these would not only be hea\'},'

to move, but would offer such surface to the

wind that they would be dangerous to erect.

It has been found, however, that if a number of

wires are stretched parallel to each other on a

frame, and at a small distance apart, this grid

will reflect electric waves if the electric force

in the wave is parallel to the direction of the

wires

.

Accordingly we can make a parabohc electric

wave mirror which does not offer much surface

to the wind as follows :—Ifwe stretch a number

By Courtesy o{ -M. W. T. Co., Ltd.

Fig. 106. The Parabolic Eeflector at Inchketth, Firlh of Forth, Scotland, as used for directicnal

short wave wireless telephony.
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of wires parallel to each other round the edge

of rwo frames of parabolic form placed at a

distance, the wires being held in such positions

that they lie on a parabolic sectioned surface,

and if we place parallel to these wires, and on

the focal line of the parabolic surface, a

Hertzian linear oscillator, we can project a

wireless beam (see Fig. io6). It is easy to

construct such skeleton parabolic reflectors of

considerable dimensions, and since the wave-

length of the waves radiated from a linear

oscillator, or two rods placed in line, is about

twice the total length of the rods, we only

require a hnear oscillator of about 25 ft. or so

in length to radiate electric waves of 15 metres

wavelength.

Parabolic reflectors of this kind, with linear

oscillators in their focal line, have been

employed by Mr. C. S. Franklin in important

experiments made for Marconi's Wireless

Telegraph Company on directive short wave
wireless telephony.* The carrier wave was

15 metres in wavelength, and the oscillations

were generated by a couple of power ther-

mionic valves having a power consumption of

700 watts, having 4,000 volts on their plate

circuits, producing a plate current of 175 milli-

iimperes. These valves created in a linear,

or Hertzian oscillator, continuous oscillations

of twenty* million per second, and radiated

a power of about 300 watis in the form of

15-metre electric waves. This oscillator was
placed in the focal line of a skeleton wire

* For a full description of these experiments the
reader is referred to The Wireless Wovld and Radio
Reviezv, of May 20th, 1922, Vol. X, p. 219, and also

to the Paper read by Mr. C. S. Franklin before
The Iimimtioii of Electrical Engineers, May 3rd, 1922.

1921. These
With this plant

parabolic mirror of about 30 metres aperture
and a corresponding receiving aerial in the
focal line of a similar reception mirror
employed in reception by a usual amplifying
valve detector

After some preliminary and successful

experiments at Carnarvon, a site was chosen
at Hendon, and another at Frankley, near
Birmingham, in February,
stations are 97 miles apart,

telephonic speech was well conducted.
Measurements indicated that the energy
received with the directive mirrors up was
about 200 times greater than when the mirrors
were not used. Also it was found that very
decided limitation to the lateral spread of the
waves was obtained, so that places much out-
side the line of transmission could not overhear
the speech.

It is quite practicable to employ still shorter
wavelengths of less energy. Carrier waves,
even as short as 4 metres in length, have been
used for such reflector transmission of tele-

phonic speech over seven miles. It is expected
that the employment of this " wireless beam "

in nautical wireless telephony will prove to be
of great utihty in giving ships direction and
location during fogs.

As these articles are intended to deal only
with the elementary principles of the subject,
and to be within the range of knowledge of the
general reader or would-be amateur in wireless

telephony, it is not possible or necessary to

extend them to cover more highly technical

matters, such as long distance wireless tele-

phony or the influence on it of such factors as

soil absorption or atmospheric disturbances,
which are sufficiently treated in various text-

books.

{To he continued.)

Ideal Home
Exhibition.

The 'Daily Mail Ideal

Home Exhibition will

be held at Olvmpia

from March i s t

to 24th.

Manchester Wireless
Exhibition.

The Manchester All-British

Wireless Exhibition has been

arranged to take place at

Burlington Hall, Burlington

Street, Manchester, from
March 17th to 24th.



630 THE WIRELESS WORLD AND RADIO REVIEW Febklakv 10. 1923

Wireless Club Reports.
yOTE.— Z'nder this humliiKj lln Eililur inll In jileaxcr! In ijirr jinlilicntioii tu n purt-s of the tueclimis of Wireless
Chibs and Soeieties. Such reports shoiiUl hi subj/titted without eovering letter and nrjrded as rnneisebf as
possible, the Editor reserriin/ the rir/ht to edit and rtirtail the reports ij necessari/. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation
with the Radio Society of Great Britain.

Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated.

Stoke-on-Trent Wireless and Experimental
Society.*

Hon. Secretary, ilr. ¥. T. Junes. 360, Cobridge
Road, Hanlej-.
At a meeting of the Stoke-on-Trent Wireless

and Experimental Sot-ietv on Tliursdav. Januarv
18th, Mr. L. F. Fogarty, A.M.l.E.E.' (Treasurer
of the Radio Society of Great Britain), gave a
lecture on " Rectifiers."

Mr. Fogarty described the jirinciples of rectifica-

Bradford Wireless Society.*
Hon. Secretary. Mi". -J. Bever, S5, Emm Lane,

Bramlej', Bradford.
A meeting was held on Friday, .lanuary 12th,

with the President, A. Liardet, Esq., in the chair.

After the business liad been despatched .several

new membei's were elected, and the meeting was
tlien thrown open for general discussion, questions
which had been sent in to the Secretary previously
being dealt with first.

The reeeiving set of Mr. J. .s'. Streeter, Observatory Road, Ceipe Town, one of the first

among the enthusiastic band of amateurs in Soutli .Africa to receiee the overseas stations.

tion. !Urd illustrated various types of rectifiei's.

The Nodon valve, the Ferranti rectifier, the " Ac<lic"

rectifier, the "' Tungar " rectifier, and several other

rectifiers were clearly explained at length, and com-
parisons drawn between them.
A " Tungar '"

rectifier, and an " Acdic " rectifier

were shown under working conditions, while a
rectifier of the vibrating type was on vie\^'.

.Mr. Foparty's kindness in coming down fi-om

London was fully appreciated, and a hearty vote
of thanks was accorded on the motion of Mr. Steel,

seconded by Mr. Whallcv. and supported by the

Chairman, Mr. F. .lenkinson.

This discussion was participated in liv various
membeis and was much enjoyed.

Subscriptions are now due and should lie remitted
w ithoiit delay to the Hon. Treasurer. Mr. H. Brown,
S, (Jlcnholme Road, ^laiuiingham. Bradford.
Those wishing to join the Society can obtain

application forms on writing: to the Secretary.
Harwich Radio Society.

Hon. Secretary. Mr. I'. .Vshurst. .")!. Alary .Street,

Ea.st Horwich. near Bolton, Lanes.
.\ successful meeting of the abo\"e \\"as held on

.lanuarj' 16th, when a committee \^a.'< formed
comprising the following:—Mr. Rivis, Dr. .Scwc!l,
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llessre. C. (Ji'iiy. Wynne Hopwootl and F. Green-

halgh. It is hoped to hold future meetings in

the chib-rooin in the Reform Chih as soon as the

room is decorated. The arrangements for fixing

the aerial over the club-room were left in the

hands of Mr. Holt. Mr. Rivis delivered a lecture

on Aerials," which resulted in a lively discussion.

Tlie membei-ship is increasing steadily.

The Leicestershire Radio and Scientific

Society.*

Hon. Secietary. Mr. .1. R. C'linvley, 2()!), .Mere

Road. Leicester.

The first meeting of the elementary section of

the Leicestersliire Radio Scientific Society was held

on Monday. .January 1.5th. li)2;i, at headquarters,

the Leice-'ilir Meirtiri/ ofHce, the chair being occupied

by the \'ice-l'resident. Mr. H. 111. Dyson. The
inaugural address was delivered by the Chairman,
who explained that the aims of the elementary
branch of the Society were to foster an interest

in Radio, to assist beginners and to furnish the

parent .Society with many enthusiastic and brilliant

members. The President. Mr. C. T. Atkinson,
followed with a lecture on " Elementary Wireless."

which was highly commendable for its simplicity

and lucidity. Illustrations and diagrams illumined

the many points dealt with, and combined to make
the lectiu'e highly interesting and successful, and
questions arising from the lecture were dealt with
very thoroughly by the President. At the con-

clusion a liearty and unanimous vote of thanks
was accorded the speaker.

The Leeds and District Amateur Wireless
Society.*

Hon. Secretary, Mr. D. E. Pettigiew, 37, Mex-
borougJi Avenue, Chapeltowu Road, Leeds.

At an instructional meeting held at the Grammar
School on January 12th, the Hon. Treasm-er
lectured on " Some Apparatus Used in Telegraphy,"
paying particular attention to the Wlieatstone
bridge method of determining values of resistances

and inductances, such as may be used in radio

circuits. Insulation and olimic resistance of an
aerial system were considered, amongst many other
very usual applications of the bridge for wireless

purpo.ses.

A general meeting was held at the Grammar
School on .January 19th, Mr. G. P. Kendall, B.Sc.

(Vice-President) being in the chair. After the
usual business had been discharged, the Chairman
called upon Mr. H. F. Yardley, M.I.R.E., to give
a paper and demonstration on " The Armstrong
Super-regenerative Receiver."
The discussion which followed was keen and

prolonged, many' members relating their experiences
and theories on the subject. Mr. .J. C'roysdale
iias been particularly successful with his circuit,

having succeeded in raising L'.S. broadcast and
8 AB on a frame using two valves. The meeting
was of the opinion that the radiation from the
super-regenerative set wa-s not nearly so bad as
generally supposed, since the current limiting
property of the valves would erLSure that no ex-
cessive H.F. currents would flow in an ordinary
aerial system, should such be used in place of a

frame.

The Coventry and District Wireless
Association.*

Hon. Secretary. Mr. T. Y. Fletcher, 00. .Summer
land Place, The Butts, Coventrj'.

Ll^nder the auspices of the above Association,

an interesting and instructive lecture on the
" Principles of Radio Telegraphy and Telephony,"
was deli\'ered by Mr. Clinker, il.I.E.l"^. of the
B.T.H. Works. Rugby, on January 17th. to an
audience nf well over two hundred people.

In introtlucing the lecturer, the Chairman.
Mr. A. P. Young. O.B.E., M.LE.E., .M.1..V.E.,

told of the valuable pioneer work done by -Mr.

Clinker in radio-conununication in all its phases,

the resvilts of which could be clearly seen and
appreciaterl in all the apparatus which the lectuier

demonstrated and explained.
Commenciug with a lucid explanation ot' the

basic laws relating to oscillation, it was shown by
means of practical experiments and lantern slides

exactly how these electro-magnetic oscillations

which cause the wave motion in the ether are
|iropagated, and passing on, the lecturer dealt

with the various discoveries of the early pioneers
of wireless and many other important points,

chief among them being wavelength and tuiiing.
" Direction Finding " by wireless was explained
and demonstrated, anrl it was remarkable to rK)te

the |>i-ecision with which the apparatus locatetl

the transmitting station, Leafjeld being the station

in question.

At the conclusion a very hearty vote of thanks
was accorded Mr. Clinker, after which members
of the andience were able to inspect the apparatus
at close quarters, whilst listening on a loud speaker
to the Opera from Covent Garden.

The Wireless and Experimental Association.'

Hon. Secretary, Mr. G. Sutton, A.M.I.E.E.
The meeting of the Association at the Central

Hall, Peckhara, on Wednesday, January 17tli.

was mainly occupied by the consideration of the
forthcoming meeting of the Radio Society of

Great Britain and the election of delegates to attend
that meeting to represent the Association.

Messrs. Knight, Joughin, Voigt and Webb were
unanimously elected to attend the meeting, and
the other members felt that their interests, and the
interests of other amateiu-s in the vicinity were
safe in their keeping. It was hoped that some
means would be devised for making use of the
Amateur Radio Associations in eliminating some
of the valve noises which tend to spoil the enjoy-
ment of the freedom of the ether. Communications
with regard to membership and similar matters
should be addressed to the Hon. Asst. Secretary,
Mr. G. H. Hor%vood, 557, Lordship Lane, S.E.22.

Huddersfield Radio Society.*

Hon. Secretary, Mr. C. Dyson, 14, Jolui William
.Street, Huddersfield.
An enjoyable evening was spent at the Society's

club-room on .January 16th. The first part of the

evening was spent in listening to the broadcasting
concerts on a Gecophone broadcastmg receiver and
loud speaker, kindh- lent for the occasion by Messrs.

George Gartoii and .Son.'Market Place. The demon-
stration was by Mr. Lynn, of the General Electric

Company, Ltd., of Leeds. Mr. .J. A. Badham was
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C'liQuinan. The oiJera selections from the Covent
Garden Opera, transmitted from JIarconi House,
were very clearly received. 'During the second
])art of the evening Mr. W. H. Hirst, of Hudders-
field, lectured on " Esperanto as .Applied to Wire-
less.'' The lectiu-e was conchided hy a conversation
in Esperanto, whicli was translated into Enulish
by Mr. Darnell.

Bath Radio Club.
Hon. .Secretary. .Mr. Cico. .1. Barron Curtis, 6,

Pierrepont Street. Batti.

Tlie al)o%e Club, although only a few months
old, already possesses over seventy members,
and is begiiuiing to show signs of becoming one of
the leading radio clubs in the west.
At the first meeting of the year, held at the

Old Red House, New Bond Street, Batli, on Wednes-
day, January 1 7th, members spent a very interesting
anfl instructive two hours.

Following the usual half-hom's buzzer practice,
under the tuition of Mr. F. Bird (2 KP), the Chair-

Tesiinij appnratu.s fit t/ir I'nsi it^irc htlfDrlcd Jor
broadrost reception. InstrumetHs are cfivefuUy

fxinmned iis to the generation of oxcillations. It nnisl

be remembered that approval of npjxtratu!^ by the

Post Office implies no endorsement oj efficiency.

man, Mr. J. G.'Youiif;, made some verj- interesting

announcements.
The first of these was to the effect that the

following gentlemen had kindly consented to Ije

Vice-Presidents of the Bath Radio Club : The
Mayor of Bath (Alderman Cedric Chivers, .l.P. ).

the Rev. Francis Hardy, M.A., Councillor A. H. \A'.

Taylor, Messrs. F. C. Barber. E. Taylor. A. W. Cini-

ninghame and W. S. Pearce.

The Chairman also intimated that the Club
had been very fortunate in .securing the .seivices

of Mr. Claude Wilcocks, of Warminster (2 FL)
as Hon. Consulting Engineer.

Following the election of new members, a dis-

cu.ssion ensued as to the advisability of adopting
the ('(mimittee's proposal to hold a s])ccial social

night in the near future to which Uulies would be

welcomed. 'I'he Chairman felt that the atmosphere

of happy informality which woidtl necessarily
attend such a fiuiction would do nuich towards
promoting that spirit of fellowshi]i which the
Committee are so anxious shall jirevail at Club
meetings. After a certain amount of opjiosition

the proposal was carried.

Bu.siness over, the meeting settled down to enjoy
an unusually capable lecture b\- Mr. L. E. R.
Boxwell. of Bradford-on-Avon, Wilts. This lecture
was the first of a series of six lectiu'es which Mr.
Boxwell will give to the Club, and which are intended
to tell enthusiasts, all they wish to know about
tlieir pet hobby in such a manner as to be perfectly
comprehensible to the merest beginners.
A question-box was installed by means of which

the (Committee will deal with any questions which
members may wish to be enlightened upon.

Bexleyheath and Welling Radio Society.
Hon. Secretary, Mr. .1. O'Keefe, S|iring Villas,

Long Lane, Bexleyheath.
A meeting of the above Society was held on

Thursday, January 18th, at 8 p.m., at the temporary
headquarters, " The Hut," Welling, Mr. J. P.

Pragnell being in the chair.

^Mien the election of officers and committee
took ]jlace, approximately thirty-five members
were present.

The following officers and committee were
elected for the present year :—President, Mr. W.
Dickinson ; Vice-Presidents, Mr. J. P. Pragnell
and Mr. C. Haskell Thomas ; Chairman, Mr. O. G. M.
.\tkins ; \'ice-Chairman, Mr. T. Griffiths ; Hon.
Treasurer, Mr. L. W. Smith ; Assistant Hon.
Secretary, Mr. C. Smith ; Committee, Messrs.

C. A. Beech, R. Forsdyke and J. Ripper.
The di.aft of the rules was passed and the amotmt

of the yearly subscription decided, viz., 10s. 6d.

|ier annum ; Juniors 18 years and under to pay
.js. lid. first half year and 5s. second half year.

Any wireless amateur or others wishing to join

should write to the Chairman at " St. Aubyiis,"
Burnell Avenue. Welling, or to the Hon. .Secretary.

Meetings are held every Thursday at the
temporary headquarters until further notice.

" The Hut," which has kindlj- been placed at the
dispo.sal of the Society (gratis) by- Mr. Smith,
High Street, Welling, is open Mondays. Tuesdays,
Fridays anti Saturdays, for the use of the members
who wish to carry out experiments or to use as
a worksho[).

Norwich and District Radio Society.
Hon. Secretary. .Mr. H. R. Greenfield, lUO,

Queen's Koad, Xor\\'ich.

On Friday, December 19th, the above Society
held its weekly meeting at the new headquarters,
Bracondale Hou.se School, Bracondale, Norwich,
by kind jjermission of the Principal, F. B.
Williams. I'Jsq..

The Chairman of the Society, Capt. H. J. B.

Hami)son, in his opening remarks made mention
of the excellent room that had been accorded to

the Society, and asked tor a vote of thanks to

the Principal.

Mr. J. G. Hayward proposed, .seconded by Mr.
W. <!. Hmiell. that the Society take inmiediate

steps to become affiliated to The Radio Society of

Great Britain.

During the evening Mr. J. G. Hayw;arcl gave an
interesting lecture on "The Valve," and by the
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aid of the blackboard and clialk gave diafirnnis

to show the function of eacl> part.

At the last meeting the members were asked to

bring along various sets or parts that they had
made, and as a result much interesting data was
obtained by members describing their experiences

The Society is running a competition in the nature

of an Aerial Hunt, the suggestion of Jlr. C. H.
Moore. The conditions are that members .should

find out the position of aerials erc<ted in and
around Xorwich and report the discovery to tlie

Secretarj* on postcartls. The one who discovers

most will be the winner. The first prize will be

a valve kindly presented by Mr. J. G. Hayward,
and the second prize an H.T. batterv presented

by Mr. C. H. Moore.

Hackney and District Radio Society.

Hon. Secretary. Mr. t'. I'hillip.-=, 247. Evering
Road, N. 16. {Letters only.)

The weekly meeting of the Society took place

on Thursday. January IStli. at the headquarters.

Y.M.C'.A., Mare Street. Hackney, E.S.. when a

good number of members were present. An in-

teresting lecture on the Morse code was given by
Mr. J. Wilson, an expert in telegraphy. At the

close of his lecture. Mr. Wilson gave a jjreliminary

lesson in Morse, and the Chairman announced that

arrangements had been made to place the instruc-

tion on a proper basis. A half-hour lesson is to

be given every week espectally for beginners, and
speed practice will also be given for others.

Although the Society has a fairly large member-
ship, there are niany Hackney residents with re-

ceiving sets who have not yet joined, and these

are cordially invited to visit the Society. The
new subscription came into force at the beginning
of the year, and there is an appreciable reduction

on the previous subscription.

The Society is greatly in need of outside lectm'ers

on any subject connected directly or indirectly

with Radio. L^p to the present they have relied

on members of the Society for this i)iu-pose. Any-
one able and willing to give a lecture is requested to

communicate with the Secretary. Expenses will

be willingly paid.

It is hoped to organise in the near future a Social

Evening and Exhibition of Radio Apparatus,
particulars of which will be announced later.

Salisbury and District Radio Society.

Joint Hon. Secretaries, Messrs. H. F. Futcher
and S. W. Jolmson, 19, Fisherton Street, Salisburj-.

This Society has now been formed, with Capt.

J. E. Alcock as President and Sir James Macklin,
Capt. A. E. Hussey, F. H.Trethowan, A. B. Randall,
M.I.E.E., and his Worship the .Mayor as Vice-

Presidents, with headquarters at the Old Billiard

Room, The Chough Hotel, Salisbiu-y.

The inaugural meeting was held on Thursday,
January 18th, when about 40 members and friends

were present. Capt. J. E. Hobbs, of Wareham,
gave an interesting and instructive description

of a four-valve receiving set constructed by himself

and using the tuned anode with reaction on the
tuned anode coil, for which he claimed 20 per cent,

extra efficiency over coupling the reaction coil to

the A.T.I, as well as complying with the P.M.G.
regulations, and making it impossible to interfere

with anyone else by radiation. 2 LO, 2 ZY and
5 IT were in turn successfully tuned in.

The Chairman, after pi-oposing a vot-e of thanks
to Capt. Hobbs, a[)pealcd to all interested in wirele-ss

to join the Societ\', the subscription being only
10s. Meetings are hold ever\' Thurs(.lay at 8 p.m.

The Thames Valley Radio and Physical
Association.

Hon. Secretary, Mr. l'>ic -A. Rogers, 17, Leinster
.Avenue, East Sheen, S.W.I-t.

A meeting of the A.ssociation took place on
January 18th, Mr. G. Dowse being elected to the
chair.

After the minutes were confirraed, the Hon.
Secretary gave the meeting a report on the various
local hospitals visited by members of tho Associa-
tion and* the pleasure it gave to the patients of
hearing the opera and concerts broadcasted by
the B.B.C.
The association takes this opporttmity of com-

mending the idea to many other Societies who are

near hospitals, as the trouble taken is well recom-
pensed by the gratitude of those unable to hear
such concerts by any other means.
The Chairman then called upon the lecturer

to give his short address on '" The Making of Radio
Receivers," showing the members how, with a
cigar box, two home-made basket coils and a
crystal detector, he wa-s able to receive perfectly

2 LO on two sets of 'phones at the cost of a few
shillings. He also showed a one-valve panel he
had constructed on the lid of a cigar box, which
left nothing to be desired in the workmanship
and efficiency.

Mr. Dowse was heartily thanked for his lecture.

King 's Norton and District Radio Society.
Hon. Secretary, Mr. Richard H. Price, 7, Haw-

thorn Road, King's Norton, Birmingham.
The first general meeting of the above Society

was held at 8.p.m. on Thursday, January 18th,

1923, at Rowheath Farm, Selly Oak Road, King's
Norton.

Eighteen members attended, and after consider-

able discussion, suitable rules were formulated,
and the various officers and committeemen elected.

Meetings of the Society are to be held regularly

on alternate Wednesday evenings at 7 o'clock.

The Society has been fortimate in securing a
room at Rowheath Farm, Selly Oak Road, for its

meetings. A hearty welcome is extended to all

enthusiasts living in the district. Full particulars

may be obtamed from the Secretary.

The Isle of Man Radio Society.
Joint Hon. Secretaries, Messrs. J. S. Craine,

6, Belmont Terrace, and J. P. Johnson, 16, Hildesley

Road, Douglas.
A public meeting under the Chairmanship of

the Society's President, Mr. F. R. Grundey, B.Sc,
F.C.S., was held recently in St. .Andrew's School-

room. The occasion was a demonstration and
popular exposition of wireless by Messrs. E. H.
Vick and A. L. Downward, and the extent of

public interest in radio was evidenced by an
attendance of probably some 2.50 people. It

was hoped to render the Manchester Broadcast
Concert audible to all present by means of a Mag-
navox loud speaker, but vmfortunately a fault

developed in the circuits just as proceedings were

about to commence, and results entirely ceased.

Later, however, the Magnavox found voice, and
the last few news items and part of a musical

item were heard.
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A Broadcast Talk from a

Wireless Pioneer.

Adiiihiil Sir Henry B. ,'aik.ioii disci)nr.sr.'< on the

prenent position of wireless lelepliony tind joreeoMs

jar the new method of cominunie<itioii rin iniport-

(ird future 11.1 rin eduailire influenre in ririlixpdlife.

THOSE who listened in to Broadcasting

from 2 ! O on the evening of Monday,

the 29th January, will have enjoyed

listening to a short discourse given by Admiral

of the Fleet, Sir Henry B. Jackson.

Admiral Jackson is well-known as a pioneer

in wireless work, and as President of the

Radio Research Board. To readers of this

journal he is perhaps better known as a

President of the Radio Society of Great

Britain, from which office he has just retired.

Below is published, with the permission of

Admiral Jackson, the address given from 2 I.O.

" For one not habituated to addressing

large but invisible audiences, the position

I now occupy in front of this microphone is

an important event in my daily hfe, especially

as it is my first attempt to speak into a Radio

telephone for other than experimental or

testing purposes. Thinking of what to say

on such an occasion has brought to my
memory, for some inexplicable cause, an

incident, entirely unconnected with Radio

work, that occurred to me one night about

twenty-five years ago, in which, however, I

was a spectator only.

" I was serving as Naval Attache to our

Embassy in Paris at that time, but was visiting

the Naval works in the vicinity of Nantes.

Nantes has now an important Wireless Station

whose URSI signals and call sign, UA. are

probably well-known to some of those now
listening to me this evening.

" There were strong demonstrations against

the French Goveriunent at that time on

account of the unfortunate ' Dreyfus Affair,'

and I was amongst the crowd one evening in

the streets of Nantes when their violent

feelings almost caused a riot. Amongst the

cries and yells from the mob, by far the most

penetrating and most frequent were the words
' Conspuez Zola,' and ' A bas les Juifs !

'

"Mounted
troops charged

the mob to

disperse them
and eventually

did so very

effectually. I,

willy nilly,

found myself

swept

many
down
street,

with

others

a side

and

.4 recent pho'oyrnph oj Sir Henry
Jiirkson in his uniform as an

Adniinil of the Fleet.

eve n t u ally
found peace

and something

else to think

about, in an

open space.
Here on one

side was a

white washed
hoarding on
which a bright

circle of light was being thrown from a large

magic lantern erected on a stand near to it.

"Suddenly, the sheet depicted moving figures,

and I found myself watching for the first time

what are now familiarly known as the ' movies.'

The images were somewhat blurred and slow

in their movements, but they were an early

example of an advertising ' stunt ' of the

modern cinematograph. I think few of those

present at this scene realised the enormous
possibilities of development which have taken

place in this industry since that date, and the

influence it is now having on the character

of many of those young people who spend so

much of their time and pocket money at the

picture palaces. Personally, I was much
struck by the fidelity of this representation

of moving life, which was better than I had

thought possible at that date.
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'• There is in my opinion much that is

in common between the cinema and the

radio telephone, broadcasting speech and

music. Different as they are in their methods
of reproduction, j'et they both depend for their

existence on the electro-magnetic waves so

thoughtfully provided by Nature. Both are

popular means of entertaining large numbers
of persons simultaneously at a moderate cost,

and both are of educational value, because

is concerned. These technical improvements
are due to careful scientific and very practical

research organised by those interested in

commercial development.
" The cinema is now established as a suc-

cessful business enterprise and may be left

to its own efforts to maintain its popularity.

It has an advantage in one respect over radio-

telephony, in that it can use the electro-

magnetic waves of light which are of a length

Admirfil JarJc-son •arrying out experimental work with a •^pecidl direction finding set in his laboratory,

assisted by Lady Jackson,

they can keep us informed of what has

happened in distant places, whilst nearly

everyone wants to know also how it is done.
Those who manipulate apparatus must of
necessity acquire this knowledge.

'• The clarity of the tones now produced by
radio telephony has already passed the stage

of development of those shadowy ' movies ' I

saw that night in Nantes, and the modern
cinematograph has probably neared perfeaion,

at least in so far as black-and-white reproduction

which are not the subject of Government
restriction.

" Radio telephony broadcasting had not yet

had time to become a successful business

enterprise, and is sadly restricted in the use

of wavelengths it could but may not at present

employ, for the reason that it has been fore-

stalled by the previous Governmental allocation

of most of these to its sister art of radio-

telegraphy.
" The human ear, sensitive and flexible as
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it is, is also very greedy as to the band of sound
wavelengths it requires for intelligible speech,

compared with the band of lengths of E.M.
waves required by the eye for perfect vision.

These demands add to the difficulties of radio-

telephony.
" In spite of these difficulties, the British

Broadcasting Company have brought their

apparatus and organisation to a high state of
efficiency in a very short time, and it now
rests with them, and with the radio en-
thusiasts who listen in, to get the public to

accept broadcasting as part of their daily life,

and so with a good word here and there,

timely spoken by their supporters, help the

Company to bring it up to a standard level

with that of the cinema. Radio-telephony in

no way clashes with the cinema, though both
are dependent on the same laws of nature for

the production of their two very different

effects.

" The cinema appeals to the eye only, is

reproducible at will, and may therefore be
used again and again for years to come. The
deaf can get as much pleasure from it as those

with normal hearing. The exhibition of the

pictures, however, is concentrated, and cannot
be broadcasted from one central station like

the radiotelephone.

" From broadcasting, however, the blind

can get as much pleasure as those with the

acutest vision, and this is, I venture to say, one
good reason of itself for supporting broad-
casting, so as to add to the brightness of the lives

of those affliaed with bhndness. Opinions
probably differ as to which can give the most
pleasure to the normal individual. It is really

a question of whether sight or hearing affects

our senses the most, arid also, for the mass,
whether concentrated or scattered audiences

will prove to be the best paymasters.
" Personally, I incline to the view that radio-

telephony should have the greatest effect of
these two on our feehngs. The most striking

drama on the screen often seems forced and
mechanical, and being generally only a staged

piece, leaves me cold and unsatisfied.

" But the voice or music actually being pro-
duced at the moment by living beings can also

convey their own feelings and affect ours, who
are listening to them, and this sort of telepathy

which passes between us is a much more
potent factor in this matter than the mere
sight of past actions and gestures.

" Only time will show which will get the

ascendancy, but whichever it may be, I hope

you will join with me in hoping that British

broadcasting will advance, in much less than
twenty-five years, as fast as that first cinema
I saw in Nantes so long ago.

" In conclusion, I wish the British Broad-
casting Company every success in their plucky
effort to popularise this art, and with the energy,

scientific skill, and commercial ability at their

disposal, I feel sure of their ultimate pros-

perity. I hope those who have listened to

me this evening will do what they can to help

not only for them, but also for the general

benefit of the community."

The Experimental Licence.
Tile position of tlie wireless experimenter with

regard to the Post Ottice licence to receive .signals

is somewhat vague at the present time, and con-
sequently the following list of conditions which
accompany the issue of the form of licence now
in use may be of interest.

1. The licensee shall not allow the station
to be used for any piu'pose other than that of
receiving messages.

2. The station shall be subject to the approval
of the Postmaster General, and shall be open
to inspection at aU reasonable times by duly
authorised officers of the Post Office.

3. The combined height and length of the
external aerial shall not exceed 100 ft.

4. The station shall not be used in such a
manner as to cause interference with other
tat ions. In particular between the hours

of 5 p.m. and 1 1 p.m. on weekdays and all day
Sunday, any oscillating valve or valve circuit

employing magnetic or electrostatic reaction
must not be directly coupled to the aerial or
the aerial secondary circuit over the range of

wavelengths between 300 and 500 metres. The
use of separate heterodjTie circuits coupled to

the aerial or aerial secondary circuit over the
range of wavelengths between 300 and 500
metres is similarly restricted.

5. The licensee shall not dixiilge or allow to

be divulged to any person (other than a duly
authorised officer of His Majesty's Government
or a competent legal tribimal) or make any use
whatsoever of any message received by means
of his apparatus, except messages in connection
with his experiments received from another
experimental station, time signals, musical
performances, etc.

6. A fee of ten shillings is payable annually
in advance so long as the licence remains in

force. The period covered by the first pay-
ment expires as follows :

—

If the licence is taken out during the three

months ended ; 31st March—on the 31st De-
cember in the following year ; 30th June

—

On the 31st March in the following year ; 30th
September—On the 30th June in the following

year ; 31st December—On the 30th September
in the following year.

7. Any breach of the foregoing conditions will

render it necessary for the permit to be cancelled.
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Construction of a Crystal Detector.

A PAGE FOR THE BEGINNER.

THERE is considerable scope in the

design of crystal detectors, and the

extent of elaboration adopted will not

necessarily produce greater signal strength,

but only faci itate critical adjustment. Several

designs have been put forward in the Wireless

World and Radio

Reviezv from time

to time, but that

shown in the ac-

companying dia-

gram is specially

arranged to suit

the inexperienced

amateur, and may
even be taken as

a preliminary ex-

ercise in wire-

less instrument

making.

The base and
its under sup-

ports are made
from polished

ebonite sheet 3 i6

in. in thickness,

carefully cut to

size with a fine-

toothed tenon saw
and filed true.

The edges may
be finished by
rubbing on a

piece of emery
paper secured

down to a flat

surface. It should

be the aim of
the elementary

worker to make all

edges and faces

at exact right

angles to each

-0-

.—w—

.

r

1

1

:

^_^,,^ifc-^

;
'

;

: 1
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Dhneiwional Drawing of the Coyyiponetit Parts.

Other, and to ensure this, a small steel square

should be frequently applied to the work.

The location of the holes should be accurately

plotted out by means of a centre punch, a

dot being marked on the ebonite to act as a

guide for the point of the drill. Drilling is

carried out with a morse twist drill and hand
brace. A piece of strip ebonite or hard wood
clamped tightly behind the ebonite base piece

will prevent fracturing at the back while

drilling.

In order to obtain good insulation, it is

desirable that the

polished surfaces

should be re-

moved, and this

can be done by
rubbing the sur-

faces down with

fine emery paper.

If the rubbing is

done in small cir-

cles, it is possible

to produce a fine

matt surface free

from scratches.

The right angle

supports are
made from angle

brass, such as

can be bought
from most iron-

mongers. If a

piece about 2 in.

or 3 in. in length

is obtained, two
supports can be
easily made by
sawing through

at distances to

provide the re-

quired width,

leaving a small

piece over which
may be placed

in the scrap box
and prove very

handy for some
subsequent job.

Each piece should be filed clean and square

prior to the marking out of the position of the

holes for drilling. Centre punch marks should

be made, of course, to guide the point of the

drill. The upper hole in the longer bracket

must be made sufficiently large to give clearance
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to the piece of 2 BA screw which passes through.

A 2 BA nut is soldered over the hole so as to

provide a thread. The surfaces to be soldered

must be filed quite flat, and then treated

with " killed salts," made by dissolving

pieces of scrap zinc in strong hydrochloric

acid. If the nut is held in position with a

pair of pliers and the end of the bracket

heated in a gas flame, it will be quite easy

to make the solder run round the nut and fix

it securely to the bracket. Any excess of

solder can be shaken off" while hot, and that

which adheres to the surfaces can be removed
by filing. The two brass pieces should be
finished by rubbing down with emery cloth.

A piece of emery cloth should be laid on the

bench and the brass pieces drawn across it,

whilst the less accessible faces can be rubbed
with a file around which a piece of emery
cloth is wTapped.

The spring piece is made from hard phosphor
bronze, i 16 in. in thickness and requires very

little description except that it must be
borne in mind that the bend should not be too

sharp.

The crystal cups can easily be purchased
with back screws. The knob also is of a type

now on the market and has a threaded hole in

the centre. The threaded portion can be
sawn from a 2 BA screw and is held into the

knob by means of a lock nut.

The most suitable crystals for use in this

detector are zincite, which is dark red in

colour, and copper pyrites, which has a

greenish yellow metallic appearance.

The two crystals are secured in the cups by
means of Wood's metal. This combination
of crystals is known as the Perikon detector,

which, in addition to being very stable, is

simple to set to a sensitive adjustment.

Notes.

A Polish Honour for Senatore Marconi.

Senatore Marconi lias been iuianimou.sly elected

an Honoiary Member of the Societe des Radio-
techniciens Polonais, and has accepted this lionour.

French Stock Exchange Quotations to be
Broadcast.

The Paris Boiu'se and excimnge quotation.s, it

is stated, are soon to be broadcast each day from
Eiiiel Tower.

Collaborators Wanted for Sheffield Experi-
menter.

Captain L. A. K. Halcomb, of .South Dene, 106,

Millhouses Lane. Shetiield, is anxious to get into

touch with experimenters holding transmitting
licences and Hving within about 60 miles of Sheffield,

who would be willing to carry out some experimental
work with him. He states that his station (5 DN)
is licenser! for 10 watts, and operates on a length

of 200 metres using C.W. and telephony.

Week-end Wireless Service to United States.

Marconi's Wireless Telegrapli Company amiounce
tliat they have introduced a Week-end Wireless

Letter Service to the United States at the rate

of threepence per word without minimum. Tele-

grams sent by this service must reach Radio House,
2 12, Wilson Street, E.C.2, either by hand or post

before midnight on Saturdays, and will be delivered

in New York City on Monday by messenger. Week-
end telegrams to destinations in the United States

beyond New York City will be mailed without

extra charge, but they must bear the full postal

addre.ss.

Wireless Transmission of Letters.

The French Post Office, it is reported, has
armounced that after February 10th, " ratlio

letters " will be accepted at all telegraph offices

in France for transmission by wireless to the
French colonies and certain foreign coiuitries.

The wireless rate will varj- from 55 centimes (about
2fl. ) a word plus the ordinary postal rato-s.

The Wireless Dinner Club.

The second annual dinner of the British Wireless

Dinner Club was held at the Trocadero Restaurant
on January 27th, the President, .\dmiral Sir Henry
.lackson being in the chair. About 130 members
were present, the total membershij) being about
240. The organisation of the Club was disc\issed,

and it was decided to broaden the qualification for

membership, which at pre.'^ent is limited to those

who were engaged as officers during the war in the

services, so as to include all those who are actively

interested in wireless engineering.

A Danish Experimenter Intercepts Communi-
cation between 2 KQ and 8 BM.

A correspondent writing from his station at

Hellerup, near Copenhagen, reports that at 0920
(G.M.T.) on January 15th he heard communication
between 2 KQ and 8 BM. His own station, he

explains, is a four-valve set consisting of four

parallel wires 32 ft. above the ground, the total

amount of wire used in the aerial beini; irM ft.

2 KQ, the writer states, is one of the usual 10-watt

stations, but 8 BM was using one amp. in the aerial.

The latter station's signals were loud enough to

work the loud speaker over a faii-ly lar;;? room.
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The New Broadcasting Stations.
Tlie Canliff station of tlio Britisli Broa(lf'astiii<;

Coiopaiiy. Limited, wliich it is lioptnl will Ik'

tiiiictioniiit! by Moiulay, Ki-bruaiv 12th, will havr
the call letters "5WA," and a wavelength of

,19") metres. The Glasgow station of the British

Broadcasting Company, which is expected to

he in service about the middle of Marcli, will

have the call letters " 5 SC " and a waveleiifith

of 415 metres.
SJlvanus Thompson Memorial Lecture,
On Tluu'sday, February 1st. was hchl the Hi'st

Silvamis Thompson .Memorial Lectme at the

Kinsbury Technical College, with which the name
of Dr. Silvamis Thompson was so long associated.

The first lecturer was Sir Oliver Lodge, F.R.S.,
who had been a close friend of Dr. Silvamis Thomp-
son. Sir Oliver Lodge chose as the subject of

his discourse "' The Btisis of Wireless Commtmica-
tion,"" and he
t raced t he develop -

ment of researches
which ultimat^ely

resulted in the
discovery of the

possibilities of

wireless as a means
of communica-
tion.

The chair was
taken by .Sir

Charles Parsons.
Dr, W. A. Eccles,

F,R.S„ who is

principal of the
College. dviring

the evening re-

ferred to the work
of the lecturer and
the Chairman,
describing them
as the " two im-
mortals," one the
immortal Physicist

and the other the
immortal Engi-
neer.

The lecture was
extremely well
attended by an enthttsiastic audience. Following
the lecture was a demonstration and coii\'ersazione,

whilst many water-colour paintings, the work
of the late Dr. Silvamis Tlioinp.son, were exhibited.

Writtle Transmissions Discontinued.
It is announced that Writ tie transmitting station

has now been closed down by the Post Oftice

authorities and consequently the usual Tuesday
transmissions are no longer carried out.

The Manchester Wireless Exhibition.
The Manchester .\11- British Wireless Exhibition

and Convention will open at the Burlington Hall,

Burlington Street, Manchester, on Saturday,
March 17th, and remain open until Saturday,
March 24th. .it this exhibition, which is being
organised by Messrs. Bertram Day & Co.. Ltd.,

of 10, Charing Cross, London, at the request of

the Manchester Wireless Traders A.ssociation,

radio apparatus and accessories of all kind.s will

be displayed and demonstrations arranged. In
<'onnection with the Exhibition it has also been

Hoppe

>'tr O/icer Lodge. /'"./?. -b'., X>,.S'c., who t/tirr the first Silvatms
Thompson Memoriul Lecture at Finsbury Technical Colleye on

February 1st.

decided to hold a Convention under the auspices
of the Manchester Wireless Society.
Inspection of Wireless Licences

'

.V warning has iieen issued by the Post Ollice

Muthoritie.5 that action will be taken against ownera
of wireless sets w-ho hu\'e failed to take out the
necessary Post Office licence. Different areas \vill

be selected in turn, it is understood, and all sets
inspected by members of the telephone engineering
staff armeil with the proper authority.
The Writtle Concerts and their Organiser,

Wireless amateurs and the "first KMI.OIID"
broadcast " listeners-in " will learn with regret
that they will no longer be entertained by those
inimitable burlesques and parodies from the
Writtle wireless station which have been enjoyed
so much each Tuesday evening during the last

twelve months.
These transmissions, it will be remembered, were

inaugurated by
the Radio Society
of Great Britain

and affiliated So-
cieties, and con-
ducted through the
courtesy of the
Marconi Scientific

Instrument Com-
pany, Limited,
from their station
at Writtle near
Chelmsford, in

February, 1922, to

provide British

amateurs with
material for ex-
perimental pur-
poses which had
not pre\"iously

been available in

this coiuitrv, and
they proved to be
of great value to
the 1 2,000 ama-
teurs who were
interested in wire-

less before the
broadcasting boom
set in

Captain P. P. Eckersley, who has contributed
articles to this journal, is well known as the organiser
(if the \A'rittle transmissions. Readers will be in-

terested to learn tliat he has been appointed
Cliief Engineer of the British Broadcasting
Company, Limited.

Radio Society of Great Britain.
The following is a list of new members of the

Society elected at the meeting held on January
24th ;—.Members : A. H. Baldry, E. C. Young,
Charles H. Denny, Cecil Wilfred "Clarabut, .J. C, W,
Reith, M.Sc, Jlajor Frank Stanley Morgan,
Stanley S. Dawes, .J. Wright, .A. C. God'dard, R. P,

G. Denman, Charles Leazell, P. Charles Raphael,
A. E. Basford, A. S. Brown. -Associate Members :

S. P. Bencher, Major Henry G. Harris, C. Percy
Moss, H. Thorpe. The following Societies were
accepted for affiliation : The Portsmouth and
District .A.mateur Wireless Association, Norwich
and District Radio Society, Ipswich and District
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Wireless Club, Northampton and District Amateur
Radio Society.

New Wireless Societies.
It is proposed to form in the Borougli r>f Wednes-

bury a wireless society for experimenters and
wireless enthusiasts, to be known as " The
Wednesbury Wireless Society." An inaugural
meeting will be held shortly, the date of which
will be announced later.

All those interested are asked to communicate
with Mr. J. H. Lavender, F.C.S., 49, StaSord Street,

Wednesbury, as early as possible.

The Carlisle and District Radio Society has
recsntly come into being, and already a strong
committee has been appointed. The Hon. Secretary-

is Mr. Charles E. Crompton, 107. Warwick Road.
Carlisle.

A Loud Speaker Used in tlie County Hall
Experiments.

Owing to the acoustic difficulties experienced
in the Council Chamljer of the New County Hall,

London, experiment? have been cari'ietl out recently

with the object of improving audibility. At a
meeting at the County Hall, on January .30th,

two microphones were arrangetl on the Clerk's

table. The sounds were carried b\- wires and ain-

plified by thermionic vah'es in the Press gallery,

for the benefit of the reporters. The results,

however, were not very satisfactory, partly owing
to the conflict bet%veen the actual voice in the
Council Chamber and the reproduced voice in the
gallery ; and partly to the fact that the valves

amplified indiscriminately all the soiuids received

by the microphones.

Correspondence
In the first two letters of the following correspondence a phenomenon of particular

interest at the present time is discussed by Dr. J. A. Fleming in the form of a reply to a
suggestion put forward by Mr. Robert Tingey, whose letter appears below. The latter ventures
an explanation of the successful use of low power which was one of the most striking features
of the recent Transatlantic experiments. This explanation Dr. Fleming proceeds to criticise

by analogy with waves in water and air. Dr. Fleming's plea for serious and systematic
investigation of the problems involved will undoubtedly be endorsed by all wireless
experimenters.

the high power stations cease, the low power com-
munications would not be possible over such dis-

tances.

If this suggestion is worthy of further con-

sideration, the Radio Society of Great Britain

could make some very interesting tests by collecting

data from various amateurs throughout Great
Britain and noting the different effects in different

areas on low amplification receiving sets.

Robert Tingey.

I'o the Editor of The Wirei,e.s.s World and
Radio Review.

Sir,—I am afraid it would take more space
than you can spare and more time than I can give

just at present to connnent fully upon the letter

of Mr. W. R. Tingey. He raises some interesting

questions, but it is. to say the least, doubtful
whether his premises are sound or conclusions

justified. It is a safe rule in seeking explanations
of natiu-al phenomena to make sure of the facts

first before troubling about explanations. Mr.
Tingey states with great confidence that "very
much greater ranges are being done on short

waves and less power than were done last year,

and it is not entirely due to the increased efficiency

of the apparatus and experimenters."
This is a \ery sweeping statement, and would,

I think, require a large amount of careful, wide-
s])road quantitative measiu'ement of signal strength
to establish. We all know that extraordinary
distances are covered at times by low power trans-

mitters, but this freak transmission is a very differ-

ent thing from a general and universal improvement
in range with standard apparatiLs and experimental-
ists of equal skill. Until the fact of such improve-
ment is established, it seems hardly worth while
to try to invent explanations or to controvert
the suggestions of Mr. Tingey.

It is difficult to understand what he means
by ' long waves acting as carriers for short waves "

in connection with radio working. We do not

To the Editor of The Wireless World and
R.^dio Review.

Sir,—I was interested in an article iu The
Times in connection with the transatlantic amateur
wireless telegraphy and telephony. In this article

it suggested that the authorities in connection
with the transatlantic telegraphy were taking this

low power communication very seriously. It is

a fact that very much greater ranges are being
done on short waves and low power than \\'ere done
last year, and it is not entirely due to the increased

efficiency of the apparatus and the experimenters,
and I have, up to date, seen very few suggestions
to account for this extraordiiuiry improvement.
for after all there is an enormoiLs difference between
1,500 watts and 350,000 watts.

I would like to suggest that this increase in

range is due to the enormous increase in the niunber
of high power C.W. stations which are operating
throughout the 24 hours, and that these long wave
stations are in some way acting as carriers for the

short waves, or perhaps putting the ether in a
more suitable condition for the transference of the

short waves. If there be anything in this sugges-

tion, these low power stations are not getting

over on their own power alone, but are, in some
way effecting the high power transmission on whose
power they are relying for their communication.

This might also account for the extraordinary
fading effect which is being experienced from all

broadcasting stations from a distance. The fact

that the rhythm of the fading is regular seems to

point "to some barl interference such as these stations

might cause. For this increased range is not en-

tirely limited to communication with the LTnited

States ; cjuite exceptional distances seem to be
attained in the British Isles on single valve
reception.

I have not seen this suggestion made before,

and I trust it is worthy of criticism, and may form
an interesting discussion.

If this theory be in any way correct, then should
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find any such effect in studying waves on water
or waves in air. Ripples do not travel further on
an ocean surface tossed by storms into billows.

The loud sounds of tluiuder, explosions, or the

deep notes of a dozen brass bands would not
enable a feeble whistle or shrill note to be lieard

at a greater distance.

Why, then, shoiJd long stray waves in the aether,

20,000 metres in wavelength, assist the propagation
of the 300 or 400 metre wave allotted to amateurs ?

I do not wish to suggest that there are not causes

at work promoting secular variation in signal

strength. If observations on this matter had
gone on long enough it is possible we miglit find

that there are good and bad radio years, just as

there are wet and dry summers, periods of sunspot,
maximum and minimiun, and good and bad har-

vests. But the first thing is to make sure of facts.

This leads me then to make a suggestion. We
have now an enormous niunber of competent,
enthusiastic and scientific radio amateurs and
workers all over the country, and radio societies and
wireless clubs innumerable. The question is,

can we not make better use of all this talent for

combined scientific work and the advancement
of knowledge, than by merely being content to

listen-in for bed-time stories or broadcast concert
music ? Would it not be possible to organise

some programme of quantitative measurements
on a wide scale on the subject of signal strength
as received from certain broadcasting stations,

and also a sj-stematic study of atmospheric dis-

turbances and the effects of locality ?

It was recently stated in The Times that London
broadcast is better heard in Scotland than in York-
sliii'e, and that from Manchester better heard
in Southampton than in London. Is this a fact

definitely established ? If so. what is the reason ?

The broadcasting from fixed centres with standard
transmitters, and with receivers scattered all over
the country, makes it possible by suitable organisa-
tion to conduct invaluable team work in radio
research. Let us hope that wireless broadcasting
will not degenerate like the kinema and motion
picture b\isiness into a mere amusement for the
frivolous unscientific public, but that serious

students may do serious work in connection with it.

The present Radio Society of Great Britain in

London might find it possible to stimulate the
provincial radio societies to luiite in such work,
and then perhaps might find it possible to hold
an annual conference, something on the lines of

the British Association Meeting, in various towns,
once a year, where radio problems and results

are described and discussed and wireless men
and women might meet to exchange information
and organise the newcampaigns.
L^niversity College, .J. A. Flesiino
London.

To the Editor of The Wieeless World .^nd

R.4DIO Review.

Sib,—Now that International Amateiu- Radio
communication is becoming an everyday affair,

would it not be opportune to devise some means
of distinguishing between stations located in

different countries and having the sam§ call

letters ?

In an article which appeared in UOnde Elec-
trique of August, 1922, I proposed a plan to this

effect and note that the American magazine
" Q.S.T'." in its issue of December, discusses this

plan at some length and puts forward some other
interesting suggestions to the same effect.

What is the British amateur's point of view oi\

this question ? Could it not be expressed by coni-

]jetent amateurs in the coUunns of your widely'

circulated magazine for the benefit of everybody '!

My plan is that when amateur stations use enouyli
power to be likely to be heard abroad, they put
the initial of their countrv before their call letters.

ThiLs if anyone hears: '"' F8AB de B20D," he
will at once know that French SAB is being calleil

by British 20D, while had he heard : " A8AB dc
C20D," he would have immediately understood
that he had picked up Canadian 20D calling

American SAB
This .seems to me the most practical solution of

this problem, but no doubt there are many other
good ways of dealing with it, and it would be very
interesting to hear from those to whom they ha%e
occm'red.

Leon Dm-ov.
" F8AB," Nice.

To the Editor of The Wireless Would .4ND

R.4DIO Review.

Sir,—I read with great interest a letter from your
correspondent. Mr. L. F. Fogarty, in to-day's issue

of The Wireless World and Radio Review, in which
he says:

—
" I am convinced that it will ultimately be

possible to operate a wireless receiving set entirely

from alternating ciu'rent, using some form of

rectifier.

I have been experimenting for some considerable
time in this direction and have come to the con-
cliLsion that the problem is to be solved by the

direct use of alternating current rather than by
rectification, since the necessary smoothing presents
many difficulties. I am here referring, of course,

to the filament ciu'rent supply. No doubt the
trouble could be overcome in part by the use of

specially constructed valves, but this would not be
of much use to the ordinary experimenter.

However, I am convinced that it should be
possible to use ordinary valves with the filaments
working direct from alternating current. In
support of this view, I may say that for broadcast
reception my receiver is operated entirely from
alternating current. Once the receiver is correctly

tuned and adjusted it is only necessary to connect
it to the nearest lampholder, and switching on
hghts the filaments and also supplies the anode
circuits with rectified and smoothed current.

Little trouble is experienced with hum from a valve

operating at radio frequency, but with detecting

and audio frequencv valves the problem is more
difficult.

The results obtained, however, are encouraging,
since the particular receiver employs low frequency
amplification followed by a power amplifier. By
placing one's ear to the mouth of the loud speaker
it is possible to hear a slight amount of hum, but

this is entirely drowned by the speech or music,

the quality of which is not in any way affected.

The circuits employed are more or less con-

ventional, special arrangements being made to

counteract the effects produced by the alternating

current on the filaments.

Paul D. Tyers.
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Calendar of Current Events

Thursday, February 8th.

9.20 to 10.20 p.m. Dutch Concert from PCGG.
The Hague, on 1,050 metres.

Luton Wireless Society.
At 8 p.m. Visit to Electricity Works.

Ilfohd and District Radio Society.
Lecture on " Accumulators," by Mr. C. G. Rope.
Hackney and District Radio Society.

At the Y.M.C.A., Mare Street, E.8. Informal
Meeting.

Friday, February 9th.

Sheffield and District Wirele.ss Society.
At 7.30 p.m. At the Dept. of Applied Science.

St. George's Square. Elementary Class.

Leeds and District Amateur Wireless Society.
Lecture (Part II) on " Inductance and Capacity.
By Mr. W. G. Marshall.
Belvedere and District Radio Scientific

Society.
Discussion on Proposed Transmitting Apparatus,
opened by Mr. S. Burman.
Birmingham Experimental Wireless Club.
At 7.4.5 p.m. General Discussion on Wireless
Troubles and Difficulties.

Sunday, February 11th.

At S..') p.m. Dnily Mail Concert from PCGG,
The Hague, on 1,050 metres.

Monday, February 12th.

9.20 to 10.20 p.m. Dutch concert, PCGG,
The Hague, on 1,050 metres.
Ipswich and District Wireless Society.
At 8 p.m. At 55, Foimereau Road. Lecture
by Mr. S. A. Notcutt, B.A., LL.D.
Wireless Society of Hull and District.

.\t 7.30 p.m. At Signal Corps Headquarter.-*,

Park Street. Paper on " The Construction of a

Single-valve Set and Note Magnifier," by ^Ir.

.J. Brazendale.

Tuesday, February 13th.

Lowestoft and District Wireless Society.
.-it St. Margaret's Institute, Alexandra Roiid.

Lecture on " Accumulators," by Mr. C. H.
Garrood.

Wednesday, February 14th.

Halifax Wireless Club and Radio Scientific
Society.

At Clare Hall. Lecture by Mr. P. Denison.
Edinburgh and District Radio Society.

At 8 p.m. .\t Heriot-Watt College. Lecture
on " Capacity and Intluctance," by Professor
F. G. Baily, M.A., D.Sc, M.I.E.E., F".R.S.E.

Streatham Radio Society.
.Annual Dinner.

Thursday, February 15th.

9.20 to 10.20 p.m. Dutch Concert, PCGG, The
Hague, on 1,050 metres.

Luton Wireless Society.
At 8 p.m. At Hitchin Road Boys' School.
Practical Work and Experiments.

Manchester Wireless Soc3Ety.
At 7.30 p.m. At Honldsworth Hall. Lecture by
Mr. J. HoUingvvorth, M.A., B.Sc.

Stoke-on-Trent Wireless .and Experiment.\l
Society.

Lecture on " A Two-Valve Broadcasting Set,"

By Mr. F. T. Jones.
The Thames Valley R.^dio and Physical

Association.
\t 8 p.m. Lecture on " Valves and Their Manu-
fncture," by Mr. J. Waile.

Friday, February 16th.
Radio Society of Great Brit.aix.

At ().30 p.m. At the Institution of Electrical

Engineers. Victoria Embankment. Elementary
Lecture (II), on " Fundamental Principles of

Radi(^ Reception," by Mr. Maurice Child.

Sheffield and District Wireless Society.
At 7.30 p.m. At the Dept. of Applied Science,

St. George's Square. ' Meeting.
Leeds .and District Amateur Wireless

Society.
Lectme on " The Design of a Tuner," by Mr.
G. B. Kendall, B.Sc,

Saturday, February 17th.
National As.sociation of SuPERvrsiNi;

Electricians.
At 6.30 p.m. At Holborn Restaurant. Newton
Street, W.C.I. Annual dinner.

Monday, February 19th.
The Walton-on-Thames .4nd District

Amateur Radio Society.
General Meeting at the Headquarters, St.

Michael's, Burwood Park Road, Walton-on-
Thames.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company ;

—

London 2LO 369 metres.

Birmingham SIT 420 „
Manchester 2ZV 385
Newcastle 5NO 401)

Cardiff SWA 39.J

The Cardiff station is expected to be working by
about Jlonday, February I2th.

NEW CATALOGUES.
Messrs. J. H. Taylor and Company, Electrical

Engineers, Macaulay Street, Huddersfield : Cata-
logue of receiving sets and parts, instrument
wires, etc.

The Efandem Com'pany, Limited, Electrical

and Mechanical Engineers : Catalogue of patent
spring clip connections for wireless apparatus.

BOOK RECEIVED.
The Radio Ye.\r Book. (London : .S'ir laaac

Pitmnn tfc Sotis, Ltd., Parker Street, Kingsway,
W.C.2. Price Is. 6d. net.)
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Questions and Answers
XOTK.—This section of the magazine is placed ul the disposal of nil readers who icish to receive advice

and information on matters pertaining to both the technical and non-technical sides of unreless work. Readers
shotM comply with the following rule-': : -(1 ) Each question should be numbered niirf written on a sefmriite sheet

on one side of the paper, and addre-ised " Questions and Answers," Editor, The Wireless World and Radio
Review, 12113, Henrietta Street, London, iy.C.2. Queries shojtld be clear and concise. (2) Before sending in

their que.stions readers are advised to search recent numbers to see whether the same queries have not been dealt

icith before. (3) Each communication .sent in to be accompaiiied by the "Questions and Answers" coupon
'o be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and addre.is of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries will be ansu^ered under the initials

and town of the correspondent, or. if .^o desired, under a " nom de plume." (o) In view of the fact that a large

proportion of the circuits and apparatus described in these an.9wers are covered by patents, readers are advi.-<ed

before making use of them, to satisfy themselves that they would not be infringing patents. {(>) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions
/v the n}axiniutn wltirh may he '<ent in at one time.

" A.B." (Taunton) refers to the diagram given

on page 474, October 29th issue. 1921, and asks

( 1 ) How the circuit may be arranged so that con-

nections may be made with the last transformer of
his tnlve receiver. (2) How are the re.fi.<itance coils

of a Wheatstone bridge usually constructed. Are
the two resistances of 10,000 ohms shown constritcted

after the manner of a potentiometer unth a slider.

(3) The gauge, size and quantity of resistance wire

to make the resistances. (4) What voUage is required

to satisfactorily operate a 10" spark coil.

(1) The arrangement given in Fig. 1 will meet
your requirements. The diagram is slightly modified
to the arrangement and works verj^ well indeed.

(2) and (3) The coils of a Wheatstone bridge are

usually doubly wound. The windings are wound

Fig. 1.

upon bobbins suitably mounted. The resistances
shown in the diagram need not be continuously
variable. The variation may be carried out with
the aid of stud switches. We suggest you use
No. 44 Eureka wire, which has a resistance of

2,800 ohms per 100 ft. (4) The voltage necessary
for the successful operation of a 10" spark coil

varies slightly with different designs of coil, but
we suggest you use 40 volts.

"R.W.S." (Manchester) submit-i a diagram
of his receiver and asks (1) Why the amplification
is so small. (2) How' to make tuning very selective.

(1) The diagram of coimections submitted is

incorrect. The grid and filament of the first vaK'e

should be connected across the inductance only.
If the connections are made to include the induc-
tance and capacity, very little or no voltage will

be applied to the valve. The anode winding
should be tuned with a small condenser having
a maximmn value of 00002 mfds. The aerial

condenser should have a maximum value of

00002 mfds. The aerial condenser should have
a maximum value of 001 mfd. (2) We suggest
you rewire the circuit according to Fig. 2. You
will note that we have added a closed circuit

comprising a coil and condenser. The condenser
has a maximum value of 00005 mfds., and the
coil should be similar in size to the aerial coil

to which it is coupled.

"L.C.C.R." (N.13) asks (1) For particulars

of (I number of tuning coils which will enable him
to tune from 150 to 30,000 metres; the coils to be

built upon the principle given on page 392 of tfie

issue of December 23rd.

We cannot give you precise instructions, because
the inductance value of these coils depends easen-
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tially upon the spacing of the wires, but you should
have no difficulty in building up a set yourself,
experimentally determining the most suitable
values. The inductance values of a set of honey-
comb coils could be taken as a basis to work upon.
"EXPERIMENTER "(Glasgow) submits a

diagram of his receiver and asks (1) For criticism
oj the diagram. (2) For suitable values for the aerial,

closed circuit, reaction coil, and anode coil.

( 1 ) The arrangement is quite suitable, except that
it woidd be better to use a closed circuit, but the
anode coil should of course be timed with a small
\'ariable condenser having a maximum capacity
of the order of 00002 mfds. (2) The tuning
arrangements which you have at present should
be quite suitable, but we suggest the closed circuit

coil should have 40 turns on a 2" diameter former,
the Xo. 34 S.S.C. wire which you have by you
being used. It would be better if you rewound
all the coils, using heavier gauge wire—No. 22
for the aerial circuit. No. 24 for the closed circuit.

and No. 32 for the reaction coil and the anode
coil.

" G.W.S." (Atherstone) submits a diagram
of a crystal receiver which he has constructed, and
asks (1) Whether he may e.vpect to obtain an ex-
perimeiders licence. (2) Could it be altered and
made suitable for the reception of broadcast wave-
lengths with the addition of valves. (3) Does the

direction of the aerial affect the strength of signals
received to any extent. (4) What is reaction.

(1) In view of question (4), we do not think
you would obtain an experimenter's licence.

Fig. 3.

The experimental licence is granted to persons who
in the opinion of the Post Office have sufficient

knowledge to enable them to operate receiving appa-
ratus without causing interference to other wireless

users. Why not become a member of the local

Wireless Society, where you would receive much

help. (2) The receiver could easily be altered.
In Fig. 3 the upper diagram shows how two note
magiiifiers are added to the receiver, and in
the lower diagram one high frequency valve is

comiected with a crystal detector and note magni-
fier. (3) Outdoor aerials have slight directional
properties. To receive the maximiun strength

Fig. 4.

of signal, due consideration being paid to other
factors, the lead-in end of the aerial should be
nearest the transmitting station, and the direction
of the horizontal portion of the aerial should point
towards the transmitting station. (4) A valve is

capable of amplifying, therefore more energj' is

available in the output circuit of the valve than
is applied to the input. Reaction consists in trans-
ferring a small amount of the output energy to the
input circuit, thus reinforcing the input signals.

If reaction is carried too far, that is to say, if a

large proportion of energy is transferred back to
the ininit circuit, valves will generate oscillations,

and if the input circuit is coupled with the aerial

circuit, energ}' will be radiated.

"VIC. E." (Coventry) ask-s for a diagram
of a two-valve low frequency amplifier.
We would refer you to Fig. 4. The diagram

is very straightforward and easy to follow.

"A.J." (Vorks) refers to the diagram on page
387 of Decendier \tith issue, and asks (1) What is

the dimension of the anode coil. (2) Is the anode
coil a fixed inductance, or should it be tapped or

inductively coupled with any other coil. (3) With
the A.T.I, and C.C.I, of given dimensions, should
it be pos.'iible to receive the broadca.it transmissions.

(4) What is the wavelength range of the station.

(1) and (2) The anode coil X, together with the
00002 variable tuning condenser, should tune to the
wavelength of the signals ; that is, the coil X should
have approximately twice as many tiu-us with the
same diameter as the closed circuit coil. The anode
coil is fixed in position, and should not couple
with any other coil in the receiver, othernHse re-

generative effects would be obtained. (3) You
should certainly receive the broadcast transmissions.

(4) The wavelength range of your station is from
about 200 to 8,000 metres.

"A.S.P." (London, E.C..?.) asks (1) For
criticism of a proposed crystal set. (2) Whether a
frame aerial may be used. (3) Whether he would get

good rC'-ivlts with a Reinartz tuner to tune up to
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8,000 metres. (4) The bent aerial which he can erect

in hix circumstances.

i 1 ) We suggest you l>iiild a set youi-self anti wire
the rompniients as indicated in Fig. />. The aerial

tuning iiidiiitanie inaj- consist of a, winding of

No. 22 D.C.C. on a former 4" in diameter and 6"

long. Tlie secondary tnnirig inductance may con-
sist of a winding 3" in diameter and 8" long of

No. 30 D.L'.C. (2) It is useless to expect signals

when the crystal set is connected with a frame
aerial. We suggest you build an open aerial as
advised in No. 4. (3) We suggest you do not
build a Reinartz tuner, but a standard valve re-

ceiver. Particulars of many have appeared recently

in these columns. (4) We suggest you seciu-e a

pole to the house and then erect a 35 ft. pole in the
garden as suggested. The liigher the aerial the better'

it will be for your purpo-se.

"H.C.H." (London, S.W.I.) a.iks (1) For a
diiitfrurn of a four-calve receiver ii.-iinfj one H.F..
one ileteclor and tiro L.F. connected valves for n

switch cut out oj the fir.st H.F. valve and provi.9ion

for plug-in telephones into either of the L. F. valves.

(2) What is the smallcit current which icill operate

the F.O. telegraph relay. (3) The minimum nu/nbcr

oJ I'alves required for recording Paris Spark .tigmih.

(4) Is a Brown adju.st<ible telephone, rewound irith_

No. 47 enamelled wire, iiseful jor recording purposes
as described in a recent issue oj " The Wireless World
and Radio Review.''^

(1 ) The diagram given in Fig. 6 is quite suitable

for your pui'pose. (2) The P.O. telegraph relay
will operate well with a ciurent of 0-2 milliampere.

(3) We suggest you iLse a three-valve receiver

for this purpose. (4) The arrangement suggested
is quite suitable.

" H.W." (Manchester) asks for advice regarding
an experimenter's licence.

We think your information concerning the
. onditions luider which experimental licences

which you have built yourself, but must purchase
one which bears the stam|) B.B.C. If you hold

Fiy. .-).

an experimenter's licence, it is a condition that you
shall not cause your receiver to oscillate while
listening to the broadcasting transmissions.

"R.W.McW." (Glasgow) proposes to use a
frame aerial and asks (1) Whether a three-valve
receiver comprising one high frcijuency, one detector,

and one L.F. connected valves would be useful.

(2) Whether it would be better to use more valves.

(1) We consider you will hear the local broad-
casting stations using the three-valve set, but you
will probably only faintly receive the transmissions
from the more distant broadcasting stations, and
we suggest that for good reception you add two
high frequency connected valves. See circuit

given on page 315, December 2nd issue. The
frame in this case takes the place of the secomlary
tuning coil, and of course the aerial circuit is not
required.

Fiy. I>.

are granted is incorrect. If you build your own
Bet, you must jiossess an experimenter's licence.

If the Post Office will not grant you an experimen-
ter's licence, you ate not allowed to use a receiver

"D.G.K." (Herts) <isks (I) For a diagram
oj a five-valve receiver employing two H.F., one
detector, and one L.F. connected valves. High
rcjiistance telephones are to be used, and it is desired
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fo be able to switch on or off the valvcfi as required.

(2) What are the ditnensioiis of the tinfoil plates

of the fixed condensers to be used in the receiver.

{ 1 ) See Fig. 8. A number of arraneements
similar to this have recently appealed. (2) The
telephone transformer may consist of a bundle

Fig.

(3) Whut are suitable capacities for the variable

conden.sers.

( 1 ) A suitable diagram is given in Fig. 7. The
ttmed anode method of H.F. amplification is used.

You ivill notice the grid-leak connections are made
with + L.T. (2) 0-0003 mfd. condensers may con-

sist of two plates with an overlap of 3 cm ; : I cm.,

the mica being 2 mils, thick. The 0001 mfd.
condenser may consist of six plates with an ov'erlap

of 2 cm. X I cm.; mica 2 mils, thick. (3)

Suitable values for the variable condensers are

indicated in the diagram.

of soft iron wires built up to a diameter of |" and
.5" long. The primary winding may consist\of
.5,000 turns of No. 42 .S.S.C. wire, and the secondary
of 1,000 turns of No. 3-1.

" R.A.M." (Barrow-in-Furness) ask.i the

number of turns required in honeyomb cotls to tune

in conjunction with O'OOOTo variable condenser

over a uride wavelength ranqe.

We suagest you wind 25. 3.5, 50, Mm, 200, 500,

750, l.OOO; 1,250, and 1,500 turns. For the smaller

coils we suggest you use No. 22 D.C'.C and for the
larger coils No. 26 D.C.C.

Fig. 8.

"W.A.T." (Sheffield) refers to the broadcaM

receiver described in this journal and asks ( 1 ) For
a diagram showing how two double pnU throw sicitches

can be connected. (2) How to construct a telephone

transformer.

"M.A.H." (London, S.E.24) a.-<k-s how to

add a H.F. connected valve using a plug-in type

trnnJiformer to his detector valve with sirilch for
cutting in or out the H.F. xmlve.

.See Fig. 9. Suitable valves are indicated.
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"F.A.M." (N.W.ll) (ikLi (I) Wliellicr il

itKillers which inii/ round Ihc coiU are coniiecleil

in a threccoil holder. (2) 11'/)^ (.•> il siiiixd'^ appear

guile (M slroiiij lehrii no i/rid leak- is laed.

(1) It does not greatly matter which way round

:he aerial and closed circuit coils are connected.

and is not likely to .set up oscillations in the aerial

circuit if the reaction coil is coupled with the anode
coil. I(", howc\'ei', the reaction and aerial coils

are coupled together, you ina\' he sure oscillations

will he i^enei'ated in the aerial circuit sometimes,
and int^rt'erence will he ca\ised.

/'(;/. 9.

hut it does matter which way the reaction coil is

joined. With one connection, the current flowine

in the reaction coil will assist that flowine in the

closed circuit coil, a!id with the reverse connection
it will oppose the closed circuit. (2) You prohably
have a leak or a low insulation between the grid

and filament terminals of the valve. This may
happen through jioor ebonite, or because of

pencil marks, cuist, dirt, and so on. The back
of the panel should be cleaned, and lines scratched

round the various terminals to prevent surface

leakage. It is not satisfactory to «ot'k without the

grid leak, because one does not know the value
of the leak resistance.

"Z.H." (Southall) asks (1) What ptiblicalion

gives the defiitilivn of -signal slrenglh such as is

used by a man rcporlini/ the reception oj a certain

station, slrenglh II <j. (2) Is there any record oj

the smalle-st antonnt oJ power that has been aniplij'ieil

and received as a wireless siijnal.

(1) The strength of signal referred to Ijy F> (i

is not a definit-e signal strength, in so far that it

has no definite \alue. It is simply a convenient
way of expressing a signal with an apparent in-

tensity of a certain value. The signal strengths

were referred to in this manner in the Army and
Navy Sicnal Services, and convey sufficient mean-
ing. (2) We have no record of the smallest amoiml
of power that ha.s been amplifiefl and rendered
audible by a valve receiver.

" N.B." (Lanes.) asL-s (I) h'hat size of dnr
lateral coils would he required for British broatlcaslinij.

(2) Is the receiver {diagram of which is submitted)

connected so that it is unlikely that oscillations would
be generated in the aerial circuit.

(1) We suggest you use Xos. ;!o. ."iti and 75 duo-
lateral coils. (2) The diagram submitted is quite
suitable for the reception of broadcast transmissions

"E.T.W." (Lincoln) asks (I) Suitable dimen-
sions f}j an aerial tuning inductance. (2) ^-1 suitable

.iccondary coil. (3) .4 suitable reaction coil.

(1) The A.T.I, tnay be a coil 3" in diameter,

wound with No. 18 D.C.C. ; 144 tmns may be used
with tappings taken at every twelfth tiu-n. (2)

The secondary winding may be 2" in diameter,

and wound with 250 turns of No. 22 D.C.C, with

five tappings. The reaction coil may be 2" in dia-

meter, and have a winding of 100 turns of No. 26
D.C.C.

"K.H.F." (India) submits a diagram of his

receiver and asks (I) Whether it is suitable. (2)

Whether it is possible to reduce interference caused

by a near-by power station.

{ 1 ) We ha\e examined the diagram of connections,

and the connections are quite suitable. We would
point out. however, that the inclusion of so many
switches in the high frequency portion of a receiver

is apt to seriously cut down the sigiial strength.

(2) We suggest you use a frame aerial, or if yovi

prefer to use the open aerial, to use the counterpoise

in place of the earth. If trouble is still experienced,

the low frequency jrartion of the amplifier should be

screened by being placed in a metal box.

"E.J.M." (Derby) asks (1) Whether the use

of a Dewar type switch in the aerial circuit atxd as

a, stand-by switch, is likely to reduce signal strength.

(2) Is the resistance capacity type of high frequency

amnVfier more effuient on long wavelengths than an

impedance capacity amplifier. (3) Is SAB trans-

milling. If -10, at what times and on what wave-

length.

(1) Provided the switch springs are well spaced

no serious lo.sses are likely to occiu-, although the

pra 'tice is not recommended. (2) When receiving

very long wavelength signals, it is better to use the

rea-'tance capacity method of high frequency
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amplification. (3) Tlie French amateur station

8 AB transmits at irregular intervals, and if you
are interested in these transmissions, we suggest

you commmiicate with him.

"E.J.P." (Kent) nsk-s (1) For n diagram of

a two-value receiver, comprising livo high frequency
valves with crystal detector.

See the diagram Fig. 10. Suitable values for

the condensers are indicated.

"N.E.K." (Belgium) asks (1) Whether it is

possible to replace high frequency transformers with

tuning coils for reception up to 2,000 metres, and above

that to use the resistance capacity method of high

frequency amplification. (2) What values of inler-

valve capacities should be used, the grid leak being

6 megohm. (3) What should be the H.T. voltage.
" R " type valves are used. (4) Is it better to con-

nect a low value capacity between the ki,H high fre-

quency and the rectifier grid.

(1) We suggest you adopt the timed anode
method of coupling high frequency valves, up to

\-alve, and for this purpose a tmiing condenser
liaving a maximvun value of 0'0002 mfds. should
be used. In general, the smaller the value of this

condenser the stronger will be the signals. The
aerial timing condenser is of suitable value, antl

all future adjustments should be made with the

coils. We suggest you use '" R ""
ty[je valves with

45 volts on the anode of the high frequency and
detector valves, and (iO volts on the anode of

the L.F. connected \al\p>.

" COIL " (Edinburgh) submits particulars

(if the coils he ha.f wound, and asks whether they

have sufficient inductance to enable him to secure

from 350 lo 450 metres.

We think the coils have sufficient inductance
to enable you to tune over the required wavelength
range, provided the aerial timing condenser has a
maximum capacity of 0001 mfd., and the closed

circuit contains a maximum value of 00004 mfds.

" G.E." (Cumberland) re/cc* lo the figure of
a former on page 13(1. October 28(/j issue, and o«/i.9

Jtnir tn cniiuii-t tilt lint windings.

Fl,/. 1(1.

a wavelength of 2.000 metres. abo\e which use the

resistance capacity method. (2) We suggest you
employ coupling conilensers of 0-(M.)02 mfds. (3)

The H.T. voltage ajjplied to the high frequency
valves should be of the order of 50 volts. The
low frequency valves may have a much higher

voltage, although in this case it is advisable to

connect a few cells in the grid circuit, in order to

ensure that the grids shall be sufficiently negative.

WTien the anode resistances are used, tlie H.T.
voltage should be increaseii to allow for the voltage

drop through the resistance. (4) It is sometimes
better to use a smaller coupling condenser between
the last high frequency \alve and the rectifying

valve, but you should determine the best con-

densers by experiment.

"P.S.B." (Walsall) .submits particulars of

his receiver, and r/.vAw for any suggestions.

We suggest you u.se a ilifferent set of receiving

coils when attempting to recei\e the London
broadcast transmissions. It would y>e an advantage
to tune the anode winding for the high frequency

The winding should be connected in series, so

that the two windings are wound in the same
direction. The inductance will then be added.

Alternatively, for smaller inductance value, the

two winding.s may be connected in parallel.

SHARE MARKET REPORT

Prices as we go to press on February 2nil. are :

Marconi Ordinary . . . . £2 12 (i

,, Preference . .

-1
.'! 9

Debentures . . 107

>> Inter. Marine 1 8 3

" Canadian 11 3

Radio t orporation of America :--

t) r( inary 15

1" leference . .
13 3
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The American Broadcasting Station WGY
A description of this station is of special interest, as it is one of the American broadcasting

stations frequently mentioned by British amateurs in their reports of Transatlantic broadcast reception.

THE accompanying description is in-

tended to give some idea of the manner
in which WGY, the General Electric

Company's station at Schenectady, New
York, operates.

The transmitting apparatus and the studio

where the artists perform are not located in

the same building, but are about three-fifths

of a mile from each other.

The transmitting apparatus proper is located

on the top floor of one of the factory buildings.

A multiple tuned antenna has been ereaed

Seiiatore G. Marconi with Mr. E. W. Mice, Jr., Honorary (Jlidirman of the Board of

Directors 0} the General Electric Company, in the sliidio of WGY, from which Seimlore

Marconi delivered an address to the American people, spcaklnrj through the microphotie

on the left.
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on the roof of this building. The antenna is

350 feet long and is supported at each end by
a steel tower i8o feet high. A counterpoise

system has also been installed a few feet above
the roof. This consists of a network of wires

that act as a " ground " for the antenna and
results in a considerable decrease in the

effective resistance of the whole antenna
system.

The power supply for the transmitter is

three phase, 60 cycles, at a potential of no
volts. This source furnishes practically all

the power for the entire equipment. Two
types of vacuum tubes are used, namely,
kenotrons or two element tubes and radio-

trons or three element tubes. The filament

- \

4s

*

'st-

A general iriew of the atUenna system of the American Broadcasting Station,

WG\, at Schenectady, N.Y.

of the kenotron is heated from the secondary

of a step down transformer. A small direct

current generator is used to supply the radio-

tron filaments.

The plate circuit of the radiotron power
tube requires high voltage direct current at a

potential of about 12,000 volts. This is

obtained from the kenotrons which are con-

nected through a suitable rectifying circuit

to the secondary of the high voltage plate

transformer. A filter system is connected
in ihe rectifying circuit in order to remove
the A.C. hum that would otherwise be present.

The high voltage output of the kenotron

rectifier then passes into the radiotron tubes,

where by means of the proper oscillating

circuits it is converted

into radio frequency

energy on a wavelength

of 360 metres.

Three rooms are

utihsed at the studio,

one being used as a

reception room, one con-

taining pianos, organs

and other musical instru-

ments, and the third

containing the control-

ling and amplifying ap-

paratus. The only appa-

ratus located in the room
where the artists perform

are small microphones

which are mounted on

stands so that they may
be placed in the best

position for the par-

ticular selection to be

broadcast. These micro-

phones have been very

carefully designed so that

the true tone quaUties

of music, voice, etc.,

will be clearly repro-

duced. The minute cur-

rent fluctuations set up
in the microphones are

then transfened to the

apparatus room, where

they pass to amplifiers.

Various controls are pro-

vided on the ampUfiers

so that the degree of

magnification may be

varied at will.
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The amplifieii current fluctuations are next

transmitted over a pair of wires to the modu-
lator tubes located in the transmitting station

proper, which are so connected that they may
control the antenna current by var\'ing the

plate potential impressed on the oscillator

tubes. The censorship and supervision that

is exercised over the broadcasting is of some
interest. The studio director has at his dis-

posal a control switch which cuts the micro-

phones in or out of the circuit. As soon as

this switch is closed a red lamp is illuminated,

which warns those in the room that everything

All circuit adjustments are, however,

under the complete control of the censor

and no changes are made without his

consent.

It is interesting to note that this station has

been listened to by a number of amateurs in

this country, and in the issue of this journal

for January 27th, on pp. 579 to s8o, is given

a list of some British stations which were

successful in reception of American broad-

casting. WGY is here mentioned as being

heard by three amateurs, W. R. Stainton,

Leigh, Lanes. ; J. W Partington, Camborne,

TliC CtTisor' -^ ruutn adjoiuiiitj the studio. The Cen-^or detei'fnine.s the quality of the music
and directs the amplification necessary to carry the speech and music over wire lines to

the transmission equipment three-fifth^ of a mile away.

spoken will be transmitted to the invisible

audience. The " censor," or man in charge

of the ampUfiers in the apparatus room, listens

continually to the concert or selection being

broadcast so that he may make any adjustments

necessarj' to improve the tone qualit}- of the

transmission. The censor is also in telephonic

communication with the transmitting equip-

ment,keeping a constant watch on the operator,

who in turn keeps a constant watch on his

apparatus, and by means of an oscillograph

can determine the amount of modulation which
is taking place in the antenna circuit.

Cornwall ; and V. M. Carmell, Southport.

Other reports of reception have since _^been

received from B. Caldwell, nr. Warrington,

Lanes. ; Colin Sarbuek, nr. Wigan, Lanes.

;

S. W. F. Cardell, Newquay, Cornwall ; R. S.

Smith, Erd^ngton, Birmingham ; and H J.

Jarrold, Norwich.
Other Broadcasting stations heard include

WJ^, Newark, New Jersey ; WDV, Roselle

Park, New Jersey ; WEY, Wichita, Kansas ;

WDAC, Springfield, Illinois ; WD.\F, Kansas

City, Kansas ; WE.\S, Washington, D.C. ;

WIP, Philadelphia ; and WOR, Newark.

b2
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The Antennae.
THE TRANSMITTING STATION'S RADIATING SYSTEM.

IT
is a matter for comment that while

an experimenter will devote hours in

making ciraiit adjustments in order to

increase the current indicated by his aerial

ammeter by a part of an ampere, Uttle time

or trouble is given to improving his radiating

system—aerial, earth and counterpoise. From
a consideration of the usual radiating structures

it is apparent that in many cases great im-

provement is possible, and it is hoped in these

notes to show why an improvement may be

obtained and then to show ihe methods by

which improvement may be achieved.

An antenna possesses resistance, capacity

and inductance, and it is proposed to deal

with resistance first.

Suppose we have a transmitter which is

capable of putting 50 watts into the aerial

circuit. The power radiated, which of course

we desire to be as large a percentage of the

50 watts as possible, is equal to C^R, where C
is the current measured with a hot wire

ammeter placed at the point of maximum
current, i.e., generally in the earth lead, and

R is the radiation resistance. The radiation

resistance in ohms is given by

1580 fj^^ (1)

The current received by an antenna is

given by the formula k, I, = „„„. ' ... (2)

where /, = current in transmitting aerial in

amperes.

/, = current in receiving aerial in

amperes.

h, = effective height of transmitting

aerial in kilometres.

h, = effective height of receiving aerial

in kilometres.

A = wavelength in kilometres.

d = distance in kilometres.

/?; = total resistance of receiving circuit

in ohms.

The formula may be re-written

A

whei.; h ^ the effective height of the aerial,

and A is the wavelength of the energy in

metres. From this equation it will be noticed

the radiation resistance is proportional to the

effective height, and varies with the v/ave-

length. Now the total resistance of the

radiating system is R, ohms, and is considerably

greater than R. VC'ith an antenna of 25 ohms

which is in this case \ 2 or 1-41 amperes. If

the radiation resistance for the wavelength of

the energy is 3 ohms, the power radiated

will be C'-R = U watts.

The efficiency of the antenna is p-- X 100%

= 12%. The resistance values used here

of course include that due to the tuning

induaance and condenser if one is used.

^nh. (3)

KL
Now '—^' concerns the transmitter, and

it is at once evident that /, which is the aerial

current should be as high as possible, and as

in the radiation resistance formula above,

/;, should be large. The factor A appears

in the denominator of the expression, and it

would seem at first sight that the shorter the

wavelength the greater the received signal

current, other factors remaining imdisturbed

;

but this is not so on account of absorption,

which is far more serious at short wavelength

than long. Formula (3) is accurate for short

distances, say up to 40 or 50 miles, but beyond
that range the effects of absorption cannot be

neglected, and the expression for the received

current is reduced by a quantity determined

by the nature of the- intervening country and
other factors.

It will be seen that it is desirable to make

the ratio -^ as great as possible, as in this way

the antenna: current is larger, and a larger

proportion of the power delivered to the

antennae is radiated. The difference betv/een

Ri and R, which is wasted, may be called R„,
and is made up of a nimiber of components.
We have first of all the ohmic loss, due to

the ohmic resistance of the aerial wires, lead-in.
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loading coil, and perhaps series condenser,

and earth or counterpoise. The loss is manifest

as heat, and is reduced by using conductors

which have a low value of high frequency

resistance. The second loss is due to di-

electric absorption, and is brought about by
imperfect dielectrics lying in the field of the

antennx. In addition we have losses due to

eddy currents, leakage, and brush discharges.

Curves which may be drawn showing the

variation of total resistance with wavelength,

are similar to Fig. i. The figure shows
roughly how the resistances vary with wave-
length. The copper loss, in which is included

that due to eddy currents and skin effect, is

slightly greater the higher the frequency,

and is represented by cirrve (1). The loss

due to imperfect dielectrics is proportional

to the wavelength, the higher the wavelength

thd greater the loss, and is represented by
curve (2). The radiation resistance is repre-

V-KABIAnON RESIST*.

j

NCC

\
^
\

\
"V

^~

\ .^
^/•^^

,

J^
><

1

TOTAL. RCSSTANCC

600

WAVELENGTH (utlilts)

F'kj. 1. The curves indicate tlie variation in antenniB resistance
with waoelcngth. The sum oj the magiiiitule of the resistances shmcn
by curves 1, 2 aitd 3 at a given iravelength give the total antenna:
resistance at that iravelength. In practice the total resistance only

is measurable.

sented by curve (3), and it will be noticed,

varies inversely as the wavelength. The
total resistance is indicated by curve (4).

It is now proposed to deal with each source

of resistance in turn and indicate, it is hoped,
how the radiation efficiency may be increased.

From curve (1), it is seen that the high
frequency resistance of the conductors used
should be as low as possible, and in particular

that due to poor contact with the earth. The
wires used for the aerial should, when possible,

be stranded, since the high frequency resistance

of fine wires is not so gready in excess of
the direct current resistance as in the case of

thick wires. A good conductor, though
unforttmately expensive, consists of stranded

copper woven round a central non-conducting
core. The next best conductor is probably

a stranded conductor of fine wires, the wires

being properly woven so that each appears

on the outside of the cable an equal number
of times, and for those who cannot afford

a great deal, ordinary stranded 7/18 copper.

The wires should be enamelled to prevent

corrosion, and the formation of a high resis-

tance skin.

Proper attention should of course be given

to the design of the loading coil and condensers

when used.

The eddy current loss, which is caused

by currents flowing in neighbouring con-

ductors such as stay wires, metal masts,

and the earth surface, may be reduced by
inserting insulators in each end of the stay

wires, mounting the mast upon an insu-

lator, and by the provision of a

really good earth and counter-

poise. The construction of the

aerial and lower capacity, which
includes the earth and counter

poise, will be dealt with later.

In general, losses due to the

use of a metal mast may be
neglected by the experimenter

vrith a small station.

The lower capacity should be
direcdy below the aerial wires,

otherwise the earth below the

aerial will be the cause of losses.

From curve (2) one should

remember that such objects as

trees, buildings, wooden masts,

neighbouring walls, fences, and
the insulators themselves are the

cause of great losses. So far

as possible the space around the

aerial should be free from other objects,

and care should be taken with the lead-in

and lower capacity wires. The lead in should

be as far removed from objects as practical,

and ideally would leave the aerial and run

directly to the lead-in insulator located in the

roof of the building housing the transmitter.

The lead-in is often a source of loss, particu-

larly at the point of entry into the building.

The insulator should be large, so that the

imperfect dielectric of the roof of the building

is not the seat of losses.

The losses due to leakage and brush dis-

charges also should be considered. Leakage

(8
DIELECTRIC
ABSORBTBM

0)
OMMIC RCSIoTANCE:
EDDYCURRENTLOSS

SKIN EFEECT
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may be reduced by the provision of good
insulators with high dielectric strength. The
design should be such that the surface is

long and irregular, so that dampness and
rain will not cause surface leakage.

The brush discharge is reducible by the use

of large diameter wires, but is very seldom the

cause of loss with amateur transmitting plant.

The radiation resistance (3), it is seen,

varies with the wavelength, and it is desired to

make this quantity as high as possible by good
antenna design. From the equations it is

seen the effective height of the antenna should

be as great as possible. With an antenna of a

given height, the effective height is raised

by attention to the preceding points. All

things considered, it appears that maximum
energy will be radiated when the wavelength

Fiy. 2. The curves show the relative maynitude of
the voltage and current along the unloaded anlenmi

wheti oscillating.

used is of the order of 1-5 the natural wave-
length. It is sometimes stated provision

should be made for radiating at the natural

wavelength of the aerial by connecting a series

condenser to neutralise the effect of the added
inductance which is essential for the transfer

of energy from the oscillator to the aerial

circuit. It does not seem to the writer ihat

any advantage is gained, since the condensers

generally used, besides being cosdy, are the

seat of losses due to the ohmic resistance and
dielectric loss.

The antenna, besides resistance, possesses

capacity and inductance, and therefore a

natural wavelength. The natural wavelength

of a vertical antenna is a litde over four times

its length in metres. That of an inverted L

aerial is from 4-4 to 4-8 times the length from
the free end to the lower capacity, and that of
a T r>'pe aerial is from 4-5 to 5-2 times the

length measured from one free end to the

centre point plus the length from this point

to the lower capacity. In the case of the in-

verted L and T aerials, the capacity is largely

due to the top portion, and the current in the

down lead is almost uniform. It is not always

satisfactory to calculate the capacity and in-

ductance of the antenna on account of the

dielectric present in its field, and the closeness

of neighbouring buildings, etc. The capacity'

and natural wa\elength may be measured,
and it is then easy to find the inductance.

It is pointed out here that lengthening the

aerial wires increases the capacity and induc-

tance, while putting more wires in parallel

increases the capacity but reduces the in-

ductance, the actual amount of variation

depending upon the spacing of the wires.

The wires should be preferably spaced six

feet or more in the case of a flat-topped aerial.

The increase in capacity is almost balanced by
the reduction in inductance, so the natural

wavelength remains unchanged or may be
slighdy increased.

The effect of loading an antenna is to change
the wavelength at which it will radiate and
the current and voltage distribution. When
inductance is added the wavelength will be

A=1SS4 V
where A is in metres, L = added inductance

in microhenries, L = the low frequency

inductance of the antenna and tu the low fre-

quency capacity in microfarads. The capacity'

C„ is assumed to be constant at all wavelengths,

although actually it varies a lirde. The quan-
tity L, may be obtained from a knowledge of
the natural wavelength, and the natural

capacity C , and is obtained from the formula

A= 1199 \ LJC

It should be noticed that although two
antenna: may have identical natural wave-
lengths one may have a larger capacity than

the other, with the result that the addition

of a given loading coil will result in the new
wavelength being greater in the case of the

aerial with the larger capacity. This is obvious

from the wavelength formula.*

* The reader is referred to Circular No. 74 of the
Bureau of Standards for further information dealing

with the calculation of antennse constants.
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Ii is instructive to consider the voltage and

current distribution in antennx with a view to

bringing out special points which should be

borne in mind when constructing the antenna:.

The voltage and current distribution of

an inverted L type antenna is given in

Fig. 2.

The aerial is represented by the inverted L
earthed at one end. The curves marked I

represent the distribution of aerial curr«nt.

its insulation should be such that it will

safely withstand the voltage. The lead-in

insulator obviously also requires to be able

to withstand great potentials which it should

be noticed may be greatly in excess of the volt-

age of the source of power. The line a b

represents the pressure of the power supplied

to the antenna, while a c represents that

developed at the top of the coil.

In Fig. 3(ii* is indicated how the distributioi

(') (»)

Fi'j. ;!• The curves show the relnlive m/jgniludc of the collaye tind curient when ii) the antenna is loaded
with an inductance and (ii) loaded with capacity. The curves are instructive and shoit'd be examined.

the magnitude of the current being indicated

by the distance from the line representing the

antenna at the point considered. In the same
manner the distance between the line

representing the antenna and the curve marked
E, indicates the magnitude of the voltage at

the point considered.

It will be noticed the vertical portion

has a nearly uniform current distribution,

and the current falls off to zero at the free

end. Here the voltage is a maximum, which
emphasises the fact that great care should be
taken with insulation at this point. When a

series loading coil is connected, the conditions

are roughly indicated in Fig. 3(''). It will be
noticed the current in the coil is practically

uniform, while the voltage across it is very

high. The inductance should therefore be
carefully designed to carr}- the current, and

may be expected to change when capacity is

inserted for the purpose of shortening the

wavelength. It will be noticed the pressure

c a h across the condenser may be very much
greater than that applied as represented by
<i h.

The magnitude will depend upon the

capacity of the series condenser and upon that

of the antenna. If a relatively small value

condenser i ; used the voltage developed may
be expected to reach a high value. The point

where the voltage curve E crosses the antenna

line, called a potential node, depends entirely

upon the ratio of the added capacity to that of

the antenna. The larger the ratio, the lower

down the aerial the potential node. It will be

noticed the current has its ma dmum value at

the potential node, and vice versa.

V/.J.

( To be concluded)
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An Experimental Single-Valve Receiver.
FOUR INSTRUMENTS COMBINED IN ONE.

By Percy W. Harris.

THE beginner in wireless is frequenth'

ad\'ised first of all to obtain a cr>'stal

receiver, so that he may learn the rudi

ments of the subject with the simplest appa-
ratus, leaving the purchase of a more sensitive

valve set to a later date when he feels more
siure ofhis ground . There is much to commend
in this advice, but the fact remains that few
people relish having to abandon a set for

which they have paid several pounds and spend
still more money to start again with a com-
plete valve installation. A discussion with
a friend regarding this point led the writer

to consider whether it would be simple to

devise a small instrument that could be
connected to existing crj'stal sets so as to

allow the use of a valve. In thinking the matter
over it was apparent that either high frequency
or note magnification

could be used.

To apply a note

magnifier to an existing

crystal set is of course

a simple matter, as it

is only necessary to

attach the telephone

terminals of the crj'stal

set to the input termi-

nals of the magnifying
unit to obtain the de-

sired result. Such an
arrangement is satis-

faaorj' when the sig-

nals to be rectified by
the crj'stal are already

fairly strong, but the

actual receiving range

is not in any way
increased by such an
addition, as unless the

signals are strong
enough to pass the

crystal they cannot be
further magnified.

The other alternative

is to precede the crj'stal

by a high-frequency
amplifying valve. This

arrangement is far more satisfactory when the

usar is situated at some -distance from the

station he wishes to receive, as the signals

can then be magnified up to a strength suffi-

cient to pass the rectifj^ing cn,stal. Strangely

enough, high frequency units for attachment
to existing crj^stal sets are rarely constructed

by the amateur, although they offer an in-

teresting field for experiment. The instrument
described in this article is designed to precede
any existing crystal receiver so that efficient high
frequency amplification can be obtained over
the whole broadcast band of wavelengths.

With the addition of any good intervalve

transformer it can be used for low frequency
amplification after rectification, while it also

iorms a useful single valve receiver without

reaction. The fourth use of this httle

Fig. I. Exterior view of Ihe single-valve reveirer.
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instrument is as a short

wave heterodyne, func-

tioning from loo to 225
metres or more.

Little need be said

regarding the actual

constructional work, as

this is made clear in

the photographs and
diagrams. It will be

noticed that tuning is

effected by means of

a variometer. This was
purchased ready-made.

Any variometer that

will cover the broadcast

band will do, but those

who wish to construct

itthemselveswill find the

following data useful :

—

Outer former, 4 ins.

diameter ebonite
tube.

Inner former, 3 ins.

diameter ebonite
tube.

Outer former wound with 32 turns in

two sets of 16 turns No. 22 double cotton

covered wire. Separation between two
sets of windings | in.

Inner former wound with same number
of turns in same way.

The rotor is carried on a spht shaft to which

the two ends of the inner winding are soldered.

Contact with this shaft is made by means
of rubbing spring contaas as shown. One
end of the stator winding is connected to a

terminal and the other via the spring contact

to the shaft, the second spring contact making
connection with the opposite end of the wind-

ing. The construction of a good variometer

by the beginner is not easy, and in most
cases a ready-made article is to be preferred.

A point of novelty in this instrument is

the simple method of connecting a fixed

condenser either in series or parallel. This
method can be used equally effectively in any
tuner. The writer does not remember having

seen it described elsewhere, but it is certainly

very convenient. Viewing the top of the

panel, foiu: terminals on the left will be seen.

The two upper and the two lower can be
joined with straps or wires. If when using the

inscnunent as a single-valve receiver or a high

frequency amplifier we open the top strap,

connect the aerial to top terminal and the

tig. 2. Undcr.side uj panul shuwunj method of wiring with stiff icire. Note : iSince

this plwtograph was taken the wiring has been slightly altered, and is now
as in Fig. 4.

earth to the terminal immediately beneath it,

leaving the lower strap in position, no con-

denser is in circuit. Opening the lower

strap inserts a 00005 ^^'i condenser in

series, while closing the top strap and con-

necting the earth to the bottom terminal

(with the lower strap open) places this

condenser ifi parallel with the variometer.

The range of the particular instrument can

thus be brought up to about a thousand metres.

As the two middle terminals are connected

together permanently, one may be dispensed

with.

When used as a single valve receiver the

strap short-circuiting the grid condenser is

of course opened. A second alternative grid

condenser is provided, and can be substituted

by shorting the first and opening a strap across

the second. This, however, is designed

for other uses, as will be seen later.

If it is desired to use the instrument as a

high frequency magnifier, the grid condensers

are short-circuited and the crystal receiver

connected to the upper right-hand terminals.

The lower right-hand terminals are arranged

so that when a strap is across them a 0-0003

mfd. condenser is connected across the output

terminals. This value was chosen as it corres-

ponds with the capacity of the average amateur

aerial, thus allowing the usual adjustments
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To use this instrument as a note magnifier

after rectification, the telephone terminals of

the crystal set are connected to the input

tenninals of an intervalve transformer, while

'^t
Fig. 6.

Theoretical diayram oj set used as single-valve

receiver.

the output terminals of the transformer are

connected to the aerial terminal (strap open)

and to the right-hand of the two terminals

inmiediately beneath the variometer dial (strap

open). The grid leak must be disconnected

for this purpose. Terminals could have been

provided to effect this disconnection, but as

this use of the instrument is not often desired,

they were not considered necessary. The
grid leak is coimected between the grid and

the filament, and not across the grid condenser

for a particular reason which will be seen in

describing the heterodyne circuit.

The remaining use of this panel is as a

separate heterodyne for short waves. The
particular circuit is little used by amateurs in

this country. It is known as the De Forest

Ultraudion circuit, and is shown in the dia-

over the whole range of the variometer,

using an R type with 6o volts on the plate.

In the particular variometer the range is from
100 to 225 metres. If the valve is one which
oscillates very readily, it is possible to use the

0-0005 mfd. aerial condenser in shunt, and thus

increase the range considerably. However,
the chief use of this heterodyne is round
about 200 metres.

The grid condenser must be left in circuit

when using this arrangement, so that the grid

may be insulated from the plate voltage.

For this reason the grid leak runs from grid

to filament instead of across the grid con

denser. The larger grid condenser was

inserted to see what effect it would have used

in this way. It is by no means essential,

and the normal grid condenser functions

quite satisfactorily.

Values are given for the vanous condensers

actually used, these being available at the

Fig. S.

Theoretical diagram of set used as short wave
heterodyne.

Fig. 7.

Theoretical diagram of set when used with crystal

recetrer a-i H.F. Amplifier.

gram. Unlike most ' circuits, connection is

made from the variometer to the grid and the

plate, not to the grid and the filament. If so

connected, leaving the phones in circuit and with

the telephone shunting condenser cut off, the set will

oscillate freely, if not particularly vigorously.

moment, but some may be altered without

detriment to the working of the instrument.

The aerial condenser can have a different value,

and the condenser across the H.T. terminals

can with advantage be larger. The shunt

condenser across the output terminals should be

kept at the value given, as this corresponds

with the average aerial used. The additional

grid condenser was the largest that happened
to be available, and it would be interesting

to experiment with several different values here.

Used on my own aerial as a H.F. stage in

front of a single-slider crystal receiver, Bir-

mingham can be heard distinctly, and on 600
metres the additional amplification is very

considerable. No doubt readers will be able

to find further uses for this Uttle set, which
in any case is handy to have available for

experimental work.
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The Problem of Atmospherics and some
Suggestions for Experimental Investigation*

By Dr. W. H. ECCLES, F.R.S.

It
is my pri\alege, and duty also, to thank the

Radio Society for the lionour tliey have done me
in inviting me to fill the chair. The previous

occupants have been very distinguished men, and
I feel it will be difficult to live up to their standard

of strenuousness. The honour appeals to me
especially because in this Society there are all types

of lovers of wireless : there is the [jrofessional

man, the scientific man, the commercial man,
the experimentalist, and the person who merely
uses wireless as a recreation ; and there are also those

who are not interested in wireless itself, but are

interested in what it can give them—the " broad-

casters." All these members are welcomed to

this verj- cathoUc body, and therefore I think it

gives the President of this Society a breadth of

basis that no other society in wireless does give,

no society in the world. This is especially true

after the important change that has occurred this

year in the name of the Society. As is usual in

other cases of change of name, the implications

are that alhances have been formed, that individual

interests have been drawn nearer together than they

were. The smaller wireless societies all over the

country are now drawn somewhat closer than before,

and a machinery is being built up by which a kind

of parliament will sit under the auspices of the Radio
Society ; there they can make their complaints,

their demands, their recommendations or sugges-

tions.

Another important event in wireless as a whole

has happened during the past year in the advent
of broadcasting. Those of us who have been
interested in wireless for many years, welcome the

advent of broadcasting, and the proposals for more
and more broadcasting, very cordially. Just as in

other subjects, the greater the public interest

taken in wireless the better for the subject. For
one thing, the spread of Iviiowledge is always bene-

ficial. The number of people who will now be

learning something real about wireless is augmenting
extremely rapidly. Hitherto the powers of wireless

have been very much exaggerated, for instance,

in the ordinary press ; but actual contact with

wireless reception, which is being brought to the

general public by broadcasting, cannot but help

in showing the public what the limitations are,

and will help to avoid the great disappointments
which may occur by non-fulfilment of some of the

promises that have been made with this wonderful

subject of ours. Beside that, I think that this

widening of the area of people interested in wireless

which broadcasting has conferred, will undoubtedly
enable the comitry to ilraw more persons of all

ages mto the stage of trying to invent, or trying

to discover. It will help to get the boys with elec-

* A Presidential address delivered before the

Radio Societv of Great Britain on Wechiesday,

January 2+th, 1923.

tricaMninds into the right places, for I think there

is no subject which teaches electricity so much as
wireless, and there is no subject so important as

electricity in our modern civilisation. For good or

for bad, this modern civilisation of ours is becoming
more and more electrical, and therefore we want
more and more of our population trained electrically,

and unless that is done, we, the nation, are sure
to fall very much behind. I therefore think that
it is of national importance to welcome the broad-
caster, but at the same time it is also of national
importance to make sure that the experimentalist
retains the widest possible freedom for his re-

ceiving apparatus anci his transmitter, and to ensure
that there is no mutual interference between the
two classes. They say that necessity is the mother
of invention. I am not sure that I understand
that, but I think I do know that research is the
father of invention ; and unless we can keep
experimentation going with full vigour in this

country, invention will be stifled. 1 remember
that my old friend, Mr. DuddeU, used sometimes
to speak very despondently of the prospects of

wireless in this country from the point of view
of discovery and invention. It seemed to him,
he used to say, that we were being far outdistanced
in both discovery and invention, and that some
vigorous campaign ought to be initiated to

call the attention of the general public to this

deplorable condition, as he called it. I have had
that called to mind in recent months, in the progress

of various visits I have made abroad. For in-

stance, in America, dui'ing visits to a large number of

stations—especially the big stations—it is noticeable
that in these stations there is no invention of English
origin of later date than 1904. The whole of the
remaining inventions in the stations are non-
English. The main inventions that we can see

plainly in these stations are of course the Marconi
elevated antennae, which we may claim as partly

English, and there is also the Lodge 1897 invention ;

and there is the Fleming valve of 1904. Except
for these older inventions, we cut a very poor
figure nationally in the American stations. In
the French stations the same story can be told,

and also in the Italian stations. I do not know
what there is in the German stations, but I cjuestion

if, excepting those inventions I have named,
there are any English patents at all in use in any
foreign-built stations. On the other hand, when
you take the other side of the picture and visit

a large English station, you find that there are

certain English patents in use there, becau.se of the

natural fact that an inventor employed by the
owner is specially favoured ; but the great bulk
of the inventions in use, even in an English station.

Governmental or private, are of foreign origin.

One might bring it home even more closely by
mentioning the fact that the British Broadcasting
Company's apparatus is largely of foreign invention ;
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and if you tuni to your i-eoeiving apparatus, the

same storj- must be told, with one or two exeeptious,

such as the Franklin back coupling patent, which
has saved our face nationally to some extent.

Xow that explain.s to you why I feel especially

strongly that this Society ounht to keep its policy

fixed on free experimentation : that it ought to

encourage its members to write and discuss as many
papers as possible, to urge them to try and keep
their apparatus and methods chancing and moving ;

never being satisfied with the old ; but always
trying to improve or to find alternatives. If we
can do that, we can till the national soil in such

a way that from it there may sprout some man or

men of genius who will restore our national prestige.

Xow the first query occurring to many member.*
of this Society who have not bothered to do much
inv-estigation or much invention will be the question.

What shall we start upon ? And I hope it will serve

a useful purpose if I just run over two things that

occur to me as problems capable of being handled
with simple apparatiu*. There are innumerable
openings, it seems to me. but I am going, in \-iew

of the fact that time is Umited, to speak only of

two of them. The first is the problem of atmos-
pheric disturbance to wireless reception, and 1

am going to take it as an illustration of scientific

investigation rather than from the point of view
of invention. Then I will illustr; te two or tliree

simple possibilities to which I think 'uture inventors

and discoverers might turn as a beguming.

To deal with atmospherics fint. ^^^lat we must
first do, I suppose, before recommending anybody
to start work, is to summarise for them what has
already been found out. It is always useful to

know what has been done by your predecessors :

it will at least save travelling over the same ground.
Xow a good deal has happened of recent years in

connection with atmospherics, but I had better

just point out that a good deal has been known
about them since the very beginning of wireless

telegraphy—in fact, before wireless telegraphy
began, atmospherics were being received and
remarked upon in laboratories. In 1895 people
were tracking the storms over the continent of

Europe by the aid of coherers. Later, the early

wireless experimenters found their tape marked
by blurred dot and dash signs in an irregular

manner, and the cause of these markings was
traced to be connected with thundeni- weather

—

thtmderstorms pa-ssing across Europe, wliich caused
more disturbance as they approached the obser\-ing

station, and as they passed away less and less.

So that it has been knoxvn for very many years that
thtmderj- weather causes atmospherics. But there
are so many other possibilities that it is not right

to say that all atmospherics are due to lightning.

For instance, they might be due to the picking »ip

of snr. -.11 meteorites, for these falling through the
air and gettintr hot produce electric charges and
discharges which will affect antennae. There might
also be violent electrical storms in the sim which
could send '" atmospherics "' to us ; and there
might be (as the joiunalists thought a year()r two
ago) messages from Mars which might cause dis-

turbances. These possibilities-existed, and had to
be gradually sifted out in the course of years.

One thing suggests that all atmospherics are due
to lightm'ng discharges near the surface of the earth.

-VXO R.ADIO REVIEW 003

The statistics available show that the conditions
giving good propagation of signals give ri.se also
to many atmospherics as a rule, which seems to
show that if the air is electrically clear, atmospherics
can be gathered from a larger area, or in other
words, the larger the area you can receive from,
the more atmospherics there are to be picked up.
Tliis indicates that they are all lightning discharges
relatively near the surface of tlie globe.

Another thing that points to the same fact is

that long wave receiving apparatus is troubled more
with atmospherics than short wave receiving appa-
ratus in general. Xow, it is well known that long
waves do travel greater distances than short
waves, which suggests that long wave atmospherics
are often due to distant lightning discharges,
and short wave ones due to near discharges.

But the matter has received a great amount
of aid from the methods of directional reception
which were developed during the war. The
receiving frame with wliich one can point out
the direction from which signals are coming,
can also be used for detecting the direction from
which atmospherics are coming ; and partictilarly
in America, a great deal of work has been done
by direction finders with regard to atmospherics.
To siuniuarise the results briefly ; on the Atlantic
coast most of their atmospherics seem to come
from the Allegheny mountains and from the
Mexican mountains ; on the Pacific coast they come
mostly froui the moiuitaius quite near, and some-
times it is found in California that many are coming
quite definitely from one mountain peak only a
few himdred miles away. In Porto Rico, .\ustin
has found that the;" come from the South American
moimtains and from Mexico. In France, a good
deal of work was done in 1920 to 1922, and published
about a year ago, in which storms were traced
over Europe and the adjacent seas by the aid
of direction finders, and it was provetl that most
of them were due to the front edge of cyclonic
distmbances following their usual course across the
continent.

Then again, there is the work of the Radio
Research Board. Mr. Watt, working under the
Radio Research Board, has analysed a great many
of the statistics accumulated during the war from
direction finding stations. When two or more
stations reported that atmospherics were bad
from a certain direction, the lines could be drawn
on a chart, anil the point of origin found. This
enabled Mr. Watt to give a formula showing how
the angle from which atmospherics come varies with
the time of day and the season.

Well, there are a srreat many other observations :

it would l>e tedious to eniuuerate them all : but
this is the kind of conclusion to which I, in going
through them, have been driven, and which I

am going to suggest some of the memljers of this

Society might gradually, as opportimity allows,

carrj' through the testing stase. 1 will first

generalise, and say that apparently all atmospherics
of importance originate in mountainous areas,

and especially where high land dips suddenly to

the sea, as in Mexico, the Andes, the Kocky iloim-
tains, and also in Central .\frica, and in Western and
Eastern Africa. All those produce very consider-

able atmospheric disturbances at certaiji times
of day and at certain seasons, and from such obsei--
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vations as I have been able to collect, the striking

thing is the influence of the position of the sun on
the display of atmospherics. But suppose I take

first our English summer season. Most of the

atmospherics are local. They are due, as has long

been Imown, to the sudden rising of moist air through
unstable conditions of the atmosphere. WTien
the air rises, it cools and expands, the moisture

condenses, and in that process electrical eSects

occur which charge large masses of air, and these

charged masses produce local atmospherics in

discharging. I dare say you have heard the des-

cription of the English summer as three fine days

and a thunderstorm ? Well, this is fairly true,

and in sunamer you will find that our atmospherics

come from all sorts of directions, according to where
the storms are moving. The only directions that

do stand out prominently are the Vosges, the Alps,

and perhaps the Pyrenees to some extent. There

are days on which the atmospheric conditions

are stable, when there is no thundery weather in

Europe, and then atmospherics come from more
distant places, usually somewhere in Africa.

Consider, now, the spring or autiunu season, when
the sun travels along the equator. As it passes

over India a certain amount of atmospherics is

picked up in England, apparently from this west

coast of India. As it gets nearer to Africa, the

eastern African momitains and the Abyssinian

mountains get to work, and the electrical discharges

that occur there are also picked up. When the

sun gets to the west side of Africa, the whole of

the continent has been heated, and the air which

begins to flow in from the Bight of Benin is

forced to rise by the mountains, and you can pick

up with your direction finder in England atmos-

pherics from this [jart of Africa.

The next great maximum seems to be due to

a time when the sun is fairly near the extreme

western side of Africa, the mountains on this coast

come into play, and the atmospherics appear to

come from this direction. Later in the day there

is a luU, but later still, when the sun has traver-sed

South Arnerica, a lot of atmospherics come from the

Andes and the Mexican moimtains. They can be

located by the ordinary direction finder so far as

direction goes, but the distances they are from Eng-

land, of com-se, cannot be determined. 1 am
merely suggesting from what I have seen, that as

the sun moves romid the equator and warms
the air on the land, the consequent meteorological

phenomena produce atmospherics in England. This

heating of the land areas has an enormous effect on

signals, I may say. I was told, in fact, when 1

was in France a "little while ago, that a station

in the Argentine can receive signals from the

American naval station in the Philippines during

certain parts of the day from the easterly direction,

that is the short way, namely, 165°. At another

part of the day it receives from the opposite direc-

tion the longer way round the globe. A stud>-

of the times of the day when these phenomena

occur shows that immediately the sun gets roimd

to the Indian side of the globe, and begins to heat

up the continent of Africa, the signals stop going

across the continent of Africa and take the longer

wuv round across the dark Pacific— it is a much

longer way round, amounting to about 30 degrees.

This shows that heated land has a great influence

on the propagation of waves, and I am importing

this Uttle illustration to justify what I said about
atmospherics. I may say, by the way, that in the
Argentine the direction of atmospheriea ia mostly
from Africa when the sun is over the South Atlantic,

and is mostly from Central America when the sim
has passed 20 or 30 degrees across the Pacific.

Consider now the season when the sun travels

along the Tropic of Capricorn, that is our English
winter. There are very few local atmospherics. The
whole field is open for the observation of distant
atmospherics. It is found that as the sun goes along

the tropic, India sends a few atmospherics, while the

high plateau north of the Rand, or perhaps the

more northerly area, sends enormous quantities.

The Sim, when it comes over the west coast later

in the day, causes that coast to come into operation,

and later the South American mountains play their

part ; perhaps the Mexican also assist, and we may
receive atmospherics from that direction. Thus
the changes of season from winter to spring, etc.,

move the source of atmospherics, and it seems to

be for that reason that the seasonal directions

in atmospherics have been foimd. I am des-

cribing this theory in order to make the suggestion

that those who have leisure to make directional

observations of atmospherics would find here a
very interesting subject of a scientific character,

which of course has its bearing on the com-
mercial operation of stations, but could be treated

as a purely scientific problem here at home. This
reminds me that one thing wanted very much for

this purpose is an instrument which would record

the direction from which atmospherics are coming.
Suppose one has two equal frame or coil antemiae

fixed in perpendicular vertical planes, with precisely

similar detecting apparatus. Let the indicating

apparatus be designed with a single pen capable

of motion in two perpendicular directions by the

respective receiving sets. An atmospheric per-

perAeular to one frame would be arranged to move
the pen parallel to the other frame. Then, of course,

the pfen would move in an intermediate direction

when the atmospherics were coming from any
direction inclined to both frames.

I think it ought to be possible to develop an
instrument which would write with a pen in this

manner if one ignored the small atmospherics and
only recorded the big ones. We should then

have a sort of sundial operated by atmospherics

produced by the progress of the .sun along a parallel

of latitude as it crossed the moimtain chains and
coastal lines of the globe.

Now that is one subject that occurred to me,
and which I have treated very lightly, as a subject

u]jen for investigation by amateurs. Amateurs
have already contributed a considerable amoimt
to the work of the British Association Committee.

A great deal of the information 1 have given you
just now is the results of the analy.ses of the records

made in various parts of the world by the amatem-s
who were working for the British As.sociation in

1912, I(tl3 and 1914.

Now to come to quite a different matter, let me
give an illustration of the kind of thing which could

be done by amateurs in ordinary laboratory wireless

in the course of the next two or three years. It

1ms occurred to me that we have become slaves

to the habit of using the Morse code, especially the

Morse code with dots and dashes, and it seems to

me to be worth while questioning whether dots
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and daslies are the best niotiiis iti .seii(-lin*i signals

either under good conditions or through atmos-
pheric distiubauces. For instance, Bright's tele-

graphic apparatus which 1 remember seeing some
thirty or forty years ago, used to have two bells

in it. Wlien a dot came, one bell —the right-hand
bell—would ring, and when a dash came the left

hand bell would ring. Of course, they did not
use dots and dashes, they used lefts and rights,

and the dot was just as long as the dash. It was
simply a matter of the ear detecting a high note
or a low one. Now 1 am told by expert telegraphists

that that method of signalling yas quicker than
dots and dashes. It is obvious, besides, to the
engineer that there must be less power expended
in a code in which the dash is no longer than the
dot. The present day heterodyne system of

reception .seems to lend itself remarkably fully to

a scheme of that kind, and so I thought I wotild set

up and listen to a piece of apparatus which would
give me, instead of dots and dashes, a high note
and a low note. I ha\e on this table two simple
oscillating sets which have come straight from my
laboratory, so adjusted tliat one generator is a
transmitter, the other a receiver. An extra coil

is a.ssociated with the transmitter, so that when
a key short circuits portions of it we get two notes.

It seems to me- that if two friends in wireless

touch would set up such a system of signalling,

they could find out by experiment whether it

was quicker than longs and shorts, and whether
it passed easily through atmospherics. Thus they
might bring about a reform in the ordinary methods
of wireless signalling. ( At this point a demotistration

was given of this method of signalling, when two
different notes were produced.)

Someone to whom 1 was speaking about it

thought that it wovild require a musical ear, and
it is perhaps because it requires a musical ear that
longs and shorts are used. I don't know if this

ne.xt method, which I suggest as a possibility,

requires a more musical ear. It is a three-note
method in which the middle is the steady note. The
higher frequency gives the dot, and the lower
frequency gives the dash. Now that note is steady
all the time the station is going, and tlie distant
receiver will be tuned to that note. Now, if we
move the key to the right you get a dot. A dot
means a departure to the right, and a dash would
mean a departure to the left, so that if you sound
the letter A—dot and dash—it is a little tune.
Now I find that I can learn these tunes faster than
I can learn new combinations of longs and shorts.

It takes a few months to learn to read fast longs
and shorts, and only patient trial can decide whether
this proposed code can be learned more quickly.
If it is easier for the beginner to learn it may
shorten the training of operators, and, best of all,

there is a possibility that it gets through atmos-
pherics better than the dot and dash method. This
is a thing that could be very easily tried out by
any t%vo people who could arrange to co-operate
on such a job. It is a thing that no commercial
company would undertake to do because a com-
mercial company does not like to disturb business
by making a revolution in its method of transmission,
and having to re-train all its operators. A commer-
cial company will plod along with what it has got,
.so long as it is not forced by progress to change
it. This is a thing which tnay necessarily have to

be done b\- amateurs. That leads us on to other
systems. It would cumber our table too much
to bring the three-note system which I have
tried over ; but you can use three notes, antl you
can get a very short code with three notes. ]

mean that you do not need to have foiu- effort*

in letters such as L, which in Morse uses a dot, u
(lash, and two dots ; but you can do everything
with at most three efforts if you have a three-note
sj'stem. But that requires a more musical ear
than this last one.

The next thing that suggeste itself to everyone is

to u.se chords—that is to send two notes at once.
To send two tones means that you are sending on
two wavelengths, wavelengths which are only
.J metres apart in some of these cases, and it is

very difficult to detect them except by the ear.

The range of wavelength taken up is not so great
as is usually monopolised by the spacing wave
method, so that I do not think any objection
arises to sending chords, except that very few
people can identify chords rapidly. I suppose
a little training—a little teaching—would enable
a person to identify a sufficient number of chords
to make up a code. But there is a system of

chords that requires no musical ear for identifica-

tion, .it any rate, everybody I know, musical
and unmusical, can identify the kind of chord
I am going to suggest. I have known people who
did not know " Home Sweet Home " from " God
Save the King," who could distinguish the chords
I am going to mention. These chords are called

vowels. If you sound any note and then super-
impose upon it a certain two frequencies, making
a chord of three notes, then you get a vowel. I

have a paper here, which was written quite recently
by Sir Richard Paget, and he gives the combina-
tions of notes that make the different vowels.
I think he has taken the analys'3 of the vowels
further than anyone else. Now it seems to me
that it would be possible to transmit a vowel,
and I therefore designed an electrical circuit,

which I tried on Monday. It gave me two vowels
quite well. It gave me the vowel '' ah," and
when I altered the setting it gave the German
modified ii. I wanted to make other vowels
before attempting to show it ; and if one can suc-

ceed in making several vowels, and I think it is

quite feasible to make any vowel by this system,
it would be possible to signal by saying " a, o, oo,"

and so on, because any two vowels could represent

any letter of the alphabet by a sort of biliteral

cipher. The vowels can be produced either by
the voice or by a machine. In that way you get a
briefer system than those I have already mentioned.
The vowels are easily recognised. In wireless

telephony, for instance, it is the vowels which come
through best. I dare say most of us have ex-

perienced on the ordinary telephone the annoyance
of obtaining the wrong number. The number
4375 is asked for, and you get 4379. The thing

that has misled the operator is the vowel in the

five and nine ; it is the vowel that carries, and
the consonants cause all the confusion. If we could

abolish consonants, and signal by a new vowel
system, we might achieve something worth doing.

I make this final suggestion as another illustration

of something that could be accomplished by
members of the Radio Society of Great
Britain.
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Electrons, Electric Waves and Wireless
Telephony—XX.

By Dr. J. A. Fleming, F.R.S.
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7. Wireless Telephone Transmitters. valves used as amplifiers and valves used as

We may in conclusion make a brief reference generators of oscillations, which must be

to the construction of large transmitters

intended for broadcasting and to improvements

in thermionic valves employed as generators of

powerful oscillations. No other type of gene-

rator is at the present time so suitable for this

purpose. High frequency oscillations of great

power can be produced by dynamo machines

called high frequency alternators, but the

regulation of their speed which is necessary to

produce carrier waves of perfectly constant

wavelength and amplitude by them, requires

some rather complicated apparatus, and it is

not nearly so easy to modulate the amplitude

by a speech microphone as is the case with the

thermionic valve. Again, we can produce

oscillations by means of an electric arc of a

certain kind called a Poulsen arc, but this

type of generator is liable to irregularities

which, though not seriously disadvantageous

to its use as a generator of oscillations for

radiotelegraphy, are a decided impediment in

the employment of it as a generator in wireless

telephony.

The thermionic valve, on the other hand,

gives or can be made to produce oscillations

of perfectly pure simple harmonic wave form

and therefore carrier waves of the same type.

Furthermore, the thermionic valve as a

generator of oscillations is perfectly silent and

the amphtude of the oscillations produced by

it very easily controlled by the speech micro-

phone. It is for all these reasons an ideal

oscillation generator for wireless telephony.

We have already described in a previous

section the manner in which the three-electrode

valve is employed to create electric oscillations

and these explanations need not be repeated

here.*

There are, however, great differences in

construction and power consumption between

* See article XIII., The Wireless World ami

Radio Review, December 30, 1922 (page 433).

explained. The valve as a generator must have

a considerable output of power, that is, we
must be able to draw off from the circuit

connecting the plate or anode of the valve and

the filament an amount of electrical power

which is only limited by our requirements.

This implies that the so-called plate current

must be, relatively speaking, large.

But the internal resistance of the valve,

that is, of the space between the filament and

anode cylinder, is also large, amounting to

some thousands of ohms, generally speaking.

Hence it requires a high voltage to drive the

required plate current across the vacuous

space that is to compel the negative electrons

to move away from the filament and through

the apertures in the grid and strike the plate

or cylinder.

Then again, this impact of torrents or millions

of electrons bombarding the anode cylinder or

plate heats it very quickly and may in fact

soon make it red hot. Hence special con-

struction is necessary to prevent this heat

from cracking the glass or loosening the

sealing-in wire which makes connection be-

tween the anode cylinder and the external

plate circuit.

On referring back to Fig. 93, which shows

the view of a large transmitting valve of a very

usual type, it will be seen that there is a

large glass bulb which may be even of the size

and shape of a Rugby football, has two re-

entrant glass tubes at the ends which are

closed at the inner ends, and at the outer

ends are sealed to the bulb.

Around these re-entrant tubes are clamped

metal collars, one of which carries the large

cylinder made of sheet nickel, which forms

the anode, and the other of which in a similar

manner carries the inner cylinder of nickel

wire gauze which forms the grid of the valve.

This latter re-entrant tube carries also the

tungsten wire filament.
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The current is conveyed to and from this

filament by platinum wires sealed through

the glass tube and similar platinum sealing-in

wires are employed to connect the external

circuits to the cylinder and the grid. The
filament wires have to carry fairly large

currents up to lo or 20 amperes, but the sealing-

in wire to the cylinder has only to carry

currents from about one-tenth to one ampere
or so, and the grid requires feeding with a

much smaller current.

Fir/. 107. The arninr/cmenl before «eiiliny in the

re-entrant glass tube carryinij the filament and
the grid.

The elearon power is supplied to the valve

in the form of direct current. Direct current

at rather low voltage, 20-25 volts or so, is

employed to incandesce the filament. Direct

current at high voltage, 1,000 to 10,000 volts

or so, is supplied to the plate circuit to create

the electron stream. We then draw off from
the plate circuit high frequency alternating

current.

In large valves 70 to 80 per cent, of the power
supplied can in this manner be recovered^

The deficit is expended as heat in the valve.

Hence a large valve yielding say 5 kilowatts or

7 horse power would take in 7 kilowatts or

10 horse power, and the difference or 2 kilo-

watts is transformed into heat.

Thii heat must be radiated, and therefore

large valves get fairly hot. One of the problems

connected with large valve manufacture is

to obviate any danger from the cracking of

the bulb, which is liable to happen with glass

bulb valves.

It must be remembered that these valves

have to be very highly exhausted of their air,

in order that no .sensible amount of air may
be left to be ionised by the electrons emitted

by the filament, for this would create positively

electrified ions or molecules of oxygen or

nitrogen which have lost an electron, and
these would be attracted to the filament very

strongly, and would bombard it and soon
destroy it.

It would occupy too much space to describe

the methods by which the extremely high

vacuimi required is made in these valves.

One result of this, however, is to create a very

great air pressure on the outside of the bulb

which, in a large valve, may amount to two or

three tons. Hence if such a valve breaks it

generally does so with a rather startling

explosive noise. Invention has therefore, of

late years, been directed to the problem of

constructing a high power valve which shall

be less fragile and liable to accidents than a

glass bulb valve. In other words, to make a

valve which shall be more of an engineering

job than the present glass bulb type.

It has been found possible to make the bulb

of pure silica (flint) in place of glass. This

material has so small an expansion with tem-

perature that a silica bulb can be made red

hot and then be plunged into cold water

without cracking.

A still more important improvement, how-
ever, has come to us recently from the United

States in the form of a thermionic valve of

which the greater part of the bulb is formed

of sheet copper. The copper not only forms

part of the bulb but also constitutes the anode

cylinder, and can be kept cool by cold water.

The foundation of this improvement is the

technical discovery of a method of sealing

copper to glass in such fashion that it does not

crack away on cooling or subsequent heating
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The reason the expensive metal platinum

has hitherto been used for wires which must
be sealed airtight through the wall of a glas;

bulb is that platinum possesses three essential

qualities for this purpose. First, it has nearly

the same coefficient of expansion with heat as

lead glass. In the second place, hot platinum

is "wetted " by molten glass ; that is, sticks

to it, and lastly, platinum is not oxidized when
heated in a blowpipe flame, but retains a bright

and clean metallic surface.

No other metal has been found which
possesses all these properties, but the dis-

covery was made some years ago that if copper

is kept unoxidized in a flame containing

reducing gases, it is when very hot " wetted
"

by molten glass, which sticks to it. Copper,
however, has not the same coefficient of thermal

expansion as glass and the only way to attach

a copper tube to a glass tube of the same size

is to give the copper a sharp knife edge.

If then a sort of copper thimble is made,
closed at one end but with the edge of the

open end made sharp like a knife, this thimble

can be sealed airtight to a glass tube of the

same diameter as the thimble, and the joint

will not crack away in cooling and can be made
vacuum-tight. The glass tube terminate; in a

re-entrant portion

through which are

sealed wires to

which are sealed

the wires which
carry the ends of

the filament of the

valve and also the

leading-in wire for

the grid.

Fig. 107 shows

the arrangement

before seahng in

the re-entrant glass

tube carrying the

filament and the

grid. Fig. 108

shows the com-
pleted instrument.

The copper tube

part (shown in

black in the dia-

grams) forms at the

same time the anode

cylinder and also

part of the bulb.

Externally it is

surrounded by a

water jacket, as

shown in Fig. 109,

Fig. \0S. The complete
instrument.

by which it is kept

cool by circulating

water.

Valves of this

description, of a

size to yield 10 and
20 kilowatts output

or 14 horse power,

have been already

made, and valves

to yield 100 or 150
kilowatts may soon

be obtainable. At
the present time

broadcasting in

connection with

wireless telephony

is conducted by
large valve trans-

mitters comprising

a number of glass

bulb valves, which
are connected so

that their plate

currents are added
together. Fuj, 100. The valve anode
The high voltage inserted in a water circulated

required for the cooling jacket.

plate currents is obtained by rectifying by
means of two-electrode valves as already

explained, a low frequency alternating current of

high voltage (7,000 to 10,000 volts). A single

ordinary carbon microphone, such as is used in

an ordinary wire telephone, is employed to

modulate the grid potentials of one or more
three-electrode valves called the control valves,

and the correspondingly modulated plate

current of the control valves which fluctuates in

accordance with the wave form of the speech

soimds made to the microphone, is employed to

modulate the output current of the generator

valves. The result is that the height or ampUtude
of the carrier waves radiated from the sending

aerial fluctuates also in accordance with the

speech currents sent through the microphone.

We have already explained the manner in which
these radiated waves create corresponding but

much feebler currents in the receiving aerials,

and are made to reproduce the speech sounds in

the receiving telephones. The development of

wireless telephony, and especially the public use

of broadcasting, introduces a new factor into

modern life which is bound in time to make its

effect felt.

The purpose of these articles will have

been fulfilled if the broad general principles

of the an have been elucidated sufficiently

for the instruction of the general reader.
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Notes.

Automatic Wireless Reception at Sea.

The C\inarder Berengaria lia-s',^beeii fitted out

with the Creed apparatus for autoinatif reception

and transmission of wireless messages which will

thus appear continuously recorded on paper tape

in ordinary' Roman characters as in the familiar

tape machine.

Wireless Telephony on Trains.

The siK-cessful reception of wireless telephony

in motor cars travelling at high speed has already

been demonstrated and experiments carried out

recently show that even on express trains and in

spite of tunnels and vary-

ing topography reception

of wireless entertainments

is now practicable. By an
arrangement between the

Marconi Company and the

London, Slidland and
.Scottish Railway Com-
pany, an experiment was
carried out on the 5.30

p.m. express train from
Euston to Liverpool on
Februarj- the 0th. .\

special saloon was fitted

up with outside and
inside aerials, the former
being merely a length of

wire fixed temporarily on
the roof of the train and.

the latter an ordinary

frame aerial. It was
found, however, that the
dynamo used for electric

lighting on the train

caused bad interference

and the outside aerial had
to be abandoned. Using
the frame aerial, while
travelling at between 60
anil 70 miles an hour, at

(i.l2 an amateur trans-

mitter was picked up,
though his voice was
rather faint. London
was picked up about 50
miles out from Euston
and at 7.30 the Birming-
ham Broadcasting station

was received. The news
bulletin and other
broadcasting items, it is reported, wore clearly

heard throughout the journey and there was no
noticeable interference from passing trains. The
experiments were carried out by Captain G. R.
Willans, manager of the Marconiphone Department,
and Mr. G. S. Hagate, technical manager to Captain
Willans, in the presence of Mr. J. D. Billington and
Mr. C. N. Heath, who represented Mr. F. A. Cortez
Leigh, of the Electrical Engineers' Office at E\iston.

The Opening of Cardiff Broadcasting Station.

By the time this note appears if all goes well,

the new station of the British Broadcasting Com-

pany at Oardifi will be in operation. This station

to which the call letters 5 W.\ have been a.ssigned,

and which operates on a wavelength of 395 metres,

is to be formally opened at 7.30 p.m. on Tuesday,

.Tanuarv 13th, liy the Mayor of Cardifi, who will

officially inaugin'ate the service. The station will

actually begin operations at 5 o'clock with a

children's programme, followed by the weather

report and a news bulletin Ordinarily at 7.30

the musical progrannne will begin, including

operatic, instrumental and vocal music, and a

Simdav programme will be given from 8.30 to

10 p.ni. The opening of the Cardiff Station marks
the completion of five of

the eight stations contem-

plated in the original

broadcasting scheme. The
sixth will be opened at

Glasgow on or about
March 19tli.

The Demand for Wire-

less Licences

An extraordinary increase

in the number of licences

issued by the Post Office

lias been noticed in the

past few weeks. In

November 3,000 licences

tor broadcast reception

were issued, and in

December 6,000. In a
single week in January,

nearly 10,000 Ucences

were granted, and the

estimatefl total for the

month is placed at about

25,000. The applications

for experimental licences

are also showing a re-

markable increase. In the

last week of December
3,500 applications were

received, while in January
licences were issued at

the rate of about 6,000

a week, and in the last

week of that month the

figure had risen to 11,000.

Taking into account the

number of licences already

issued it is calculated

that the total niunber of wireless sets now licensed

is in the neighbourhood of 60,000.

The Amateur Experimenter's Licence.

In a recent letter to the London Evening Xews,

Mr. Leslie McMichael, Hon. Secretary of the Radio

Societv of Great Britain.ofliered a suggestion to those

amateur wireless enthusiasts who are anxious to

construct their own sets, but are faced with the

difficultv of furnishing the necessary evidence as

to their fitness to hold the experimental hcence

issued by the Post Office. " Without laymg down

any hard and fast rules," Mr. McMichael says,

The irireltss eajbin of Alderman Fentum PliiUip-s.

of Guildford, in which an interest ing feature i^

the unu-iual provision to ensure efficient insula-

tion. The walls are insulated from the floor with

fell. A cork carpel is laid on this flooring an

inch thick-, while the work benches are insulated

by glass insulators filled with paraffin wax.

it
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would be strong prima facie evidence of genuine

intention to do experimental work if the applicant

could tell the G.P.O. that he had definitely joined

either the special grade of Associates of the Radio
Society of Great Britain or that he had joined

one of the Affiliated Radio Clubs in Greater London
or the Provinces, of which there are now some 150."

A Broadcasting Station for Dublin,

A wireless telephony transmitting station is

shortly to be erected in Dublin. It will be en-

tirely a Government enterprise and will probably
be situated in Phcenix Park.

A Wireless Journal for the Trader.

An annoimcement of considerable interest, and
we might add, importance, arises from the new
venture of the ]iroprietors of this journal, namely,
the production of another weekly, to be known as

The WirelC'Ss mid Allied Trades Review. The first

number will bear the date of March .3rd. It will

be for the trade only, and we .suggest that all readers

of The Wireless World and Radio Review connected
with the trade should make a point of obtaining a

copy. This new journal will supply information

relating to everything which affects the interest both
of the manufacturer and the retailer.

An Impost on Wireless Apparatus for South
Africa.

Wireless telegra|ih ap|)aratus and broadcasting

sets imported into South Africa are to be taxed
20 per cent, ad valorem, subject to a rebate of 3 per
cent, ad valoretii on the products of the British

Empire.

Measuring Instruments for Wireless.

A folder entitled " Handy Instruments for E%'ery-

day Use," giving information for instrument

users about its line of portable ammeters and
voltmeters, which are especially well suited for

radio testing, has recently been issued by the

Westinghouse Electric and Manufacturing Company.

A World List of Scientific Periodicals.

Definite plans were made at a meeting of the

Conjoint Board of Scientific Societies held on
January 24th to prepare and issue a list of all

scientific periodicals containing the results of ori-

ginal research. At present no accurate list of

the many thousands of such periodicals written in

many languages exists, and no single library

contains even a large proportion of them. The
list, which will probably be published before the end
of the year, will be compiled by the Keeper of Printed

Books^ an official connected with the British

Museum.

Manufacturers' AssociationAustralian
Formed.

Australian ma iiu factmors of wireless instruments,

traders and others interested liave formed them-
selves into an a.ssociation for the development of

wireless in Australia. The first President is Mr.

G. A. Taylor, who is a well-known figure in connec-

tion with wireless matters in the Commonwealth.

Wireless Heard on U.S. Tube Railways.

The Xew York correspondent of The Times
reported recently that engineers of the Interborouizh

Rapid Transit Company, with a receiving se*^

only 18ins . long and 7 ins. wide and a loop aerial

4 ft. high, captured part of a concert being given

in New York while their train was travelling at

40 miles an hour under the bottom of the East
River. Later they caught the programme of the

Kansas City broadcasting station 1,300 miles

away. During most of the time the engineers

heard with perfect clearness, though there was
considerable interference by induction from passing

trains and the motors in the train on which they
were travelling.

The Imperial Wireless Chain Report.
The Cabinet Committee appointed recently to

consider the question of the completion of the

Imperial Wireless Chain have now finished their

duties, and agreed upon their report which is ready
to be presented to the Cabinet. It is understood that

the report favours the employment of private

enterprise for the imdertaking.

A CORRECTION.
Electrostatic Capacity in Radio Circuits.

In the issue dated January 27th, on page 073,
formula (2) should read :

—

Z=
'

. . (2)

\ \R' + o>'iV + \R' + oj'L^ " ""'

V

and the last line of the same column should read :

—

" we get Z = 2992 ohms at 100,000 cycles

per . . .
."

BOOK REVIEW,
Metal Turning Made E.4sy. (London : Cassell

and Co., Ltd.. La Belle Sauvage, E.C.4. pp. 152.

177 Illustrations. Price Is. 6d. net.)

Belonging as it does to the well-known series

of " Work " handbooks published by Cassells,

this volume needs little in the way of introduction.
" Metal Turning Made Easy " is a companion
volume to " The Simple Lathe and Its Accessories,"

published a short time ago, and its object is to

provide a handy, up-to-date guide to modern
lathe work practice for the amateur's or the pro-

fessional's workshop. The various operations of

turning, boring, drilling, screw cutting, and gear

cutting in the lathe, and the subsidiary processes

connected with them are explained in detail in

eleven chapters, and clearlj' illustrated by numerous
drawings and photographs. It is evndent, on even
a cvu-sory glance, that the information presented

in this little volume is drawn from a fimd of sound
and practical experience. Among the subjects

treated and not indicated by the title are the

turning of scallops, ovals and curves ; turning
ebonite : and the measurement of turned and bored
work. An index of subjects adds the finishing

touches to an attractively produced volume.

BOOK RECEIVED.
The Simple Lathe and Its Accessories.

(London : I'assell dk Co., Ltd., La Belle

Sauvage, E.C.4. Illustrated. Price Is. 6d net.
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Wireless Club Reports.
NOTE.— Under Ihi/i hemthig the Editor irill he plccised to give publication to reports of the meetings Oj Wireless

Clubs and Societies. Stick reports shoiihl he submitted without covering letter and worded as concisely as

possihh', the Editor re.serviiuj the right to edit iind curtail the reports if neces.idry. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation

with the Radio Society of Great Britain.
Correspondence with Clubs should be addressed to tlie Secretaries direct in every case unless otherwise stated.

The Thames Valley Radio and Physical
Association.*

Hon. Secretarv, Mi-. E. A. Rogers. 122, Wood
Street. London, E.t'.2.

A most enjoyable evening wa.s spent with tlie

staff and patients of Qneen Mary's Hospital for

Disabled Soldiers on Tuesday, .January 2.3rd, at

Roehanipton.
On behalf of the -Association, Messrs. Driver,

Davy, Harris and Rogers took up the receiving

.set and gave one of the most perfect reproductions
of the broadcasting concerts that have yet been
heard, although they had to use a capacity earth
in the room, owing to the strong hum received
through the ordinary earth due to the many
hea\y electrical cables in the groimds. .About 200
were present.

Diuing an interval the liirmingham station was
lieard, in whicli

the patients were
thoroughly inte-

rested.

At 9 p.m. :\Ir.

Appleton Smith,
O.O.C. Pierrot

troupe, introduceil

the members who
were kindly ad-
ding to the enjoy-
ment of the even-
ing,viz..Miss Betty
Southam, Miss
Wriglitson and
Miss Sunley, whose
personal attrac-

tions were only
exceeded by the
charming w a y
they rendered their

X. and .A. Smith.
The thanks of the Association are tendered to

the above-mentioned ladies and gentlemen for

helping to provide such excellent fare for the
most worthy of our institutions, and to the matiu-
facturers of the Easi-Fix aerial used.

Meetings take place at the Hut. Wigan Institute,

every Thursday, at 8 p.m.

The Finchley and District Wireless Society.*
Hun. .Secretary. .Mr. .\. K. Field. 2H, Holmwood

Gardens, Finchley, N.3.
The Society met at S jj.m. on .lanuary 22nd,

at St. Mary's Schools, when Mr. Campion demon-
strated his home-made four-\alve receiver. Very
strong signals were received from 2 LO, 2 OM,
and the Radiola near Paris, on a Brown's loud
speaker and relay used in conjunction with Mr.
Campion's set.

Mr. Trussler exhibited a small crystal receiver
and a junior Mar-coniphonc made l)\' ^^r. Brown.

.i group of the Uitenlutge [South Africa) Radio Society wiih their

receiving apparatus on the occasion of a recent field day.

songs and parts, and Messrs.

Later the Committee met and discussed the

final arrangements for the sending of the delegates

to the Radio Society of Great Britain. The ele-

mentary Morse class waa taken by Mr. Field

twenty minutes before the close of the meeting.

The Belvedere and District Radio and Scientific

Society.*

Hon. Secretary, Mr. S. G. Meadows, I, Kentish

Road, Belvedere, Kent.
The eighteenth general meeting of the Belvedere

and District Radio and Scientific Society was held

at the Erith Technical Institute on Friday,

January 1 9th.

The Secretary read the minutes of the previous

meeting, and reported that the ofBcial transmitting

authority had arrived, and that the call signal

allotted to this station is 5 OY. The making of

the various com-
ponents is being
proceeded with,

and it is hoped
that very shortly

experimental C.W.
and telephony
transmission will

take place from
this station.

It is proposed
shortly to hold a
dinner as the first

social ftmetion of

the Society.
Various items in

connection with
this were generally

discussed at the

meeting.

The next meeting of the Society was held on

Friday, .January 26th, when Mr. S. Biu-man read

the second part of his paper on " High Frequency.'

At the conclusion of the paper the Chairman

(Mr. T. E. Morriss), after making a few appro-

priate remarks, passed a vote of thanks to Mr.

Burman for his very interesting paper.

The Secretary gave a report on his visit to the

animal conference of the Radio Society of Great

Britain and Affiliated Societies, held in London

on .January 24th, where he and Mr. C. E. Morrisa

acted as delegates for the Society. He mentioned

that no decision was arrived at with regard to

the suggested quarterly Radio Conferences to be

held in London and provincial centres.

The Ilford and District Radio Society.*

Hon. Secretary, Mr. A. E. Gregory, 77, Khedive

Road, Forest Gate, E.7.

At a meeting held on January 25th, Mr. A. P.

Welch lectured on " Wireless Waves and Har-

monics." The lecturer dealt with the question
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of harmonics in a most able manner, and certainly

cleared up some of the more obscure points relating
to this subject. Mr. Welch . also lectured on
" Atmospherics," and dealt in particular with the
" Heaviside Layer."

The Radio Society of Hlgligate.*

Hon. Secretary, Mr. .1. F. Stanley. B.Sc, A.C'.G.I.

49, Chohneley Park, Highgate, N.G.
On Friday, January 12th, a lecture was given

by Mr. J. F. Stanley on " The Historical Develop-
ment of Radiographic and Radiophonical Com-
munication." The early attempts at commimica-
tion without wires were first described, and although
these experiments had nothing to do with radio
they were certainly wireless. The investigations
of Hughes, Hertz, Maxwell and other.s were fully

dealt with, and later on the work of Sir Oliver
Iiodge.

On January 13th, the occasion of the broad-
casting of the opera " Faust," a public demonstra-
tion wa.s given, and many people, on hearing the
wonderful clearness of the words and music, decided
to make wireless sets of their own.
On January 19th a very successful sale of appa-

ratus was held. Several members brought along
all their spare jimk, and a brisk trade was done.

The W^est London Wireless and Experimental
Association.*

Hon. Secretary, Mr. Horace W. Cotton, 19,

Bushey Road, Harlington, Middlesex.
The first meeting after the Christmas vacation

was held on Tuesday, January 9th. Morse practice

was taken by many present. Messrs. H. S. Walker
(2 OM), A. Pike (2 YR) and A. Rolfe, of the
Hounslow and District Wireless Society, visited

the meeting by invitation of the committee, for

the purpose of talking over the " impossibility

of carrying out amateur transmission and experi-

mental work generally, during the hours of broad-
casting, on the 440 metres wavelength." After
hearing their views, it was decided to await further
suggestions from their Society.

At a meeting held on January 16th, after the
reading of various items of correspondence, the
meeting was thrown open for general discussion
to give the members present an opportunity of

exchanging their views in connection with any
experiments made during the last week or two.

It is hoped shortly to hold a social evening of

entertainment, and the committee have left this

in the hands of Mr. Mullings, who is sure to make
the experiment a successful one, and further an-
nouncements will be made later in respect of this

venture.
Several well-known lecturers and demonstrators

have been approached in regard to demonstrating
before this Association in the near future.

The Secretary will have much pleasure in replying
to all applications as regards objects of and sub-
scriptions to the Association, and it is hoped that

possessors of the many new aerials appearing in

the district will come forward for membership.

Walthamstow Amateur Radio Society.*

Hon. Secretary, Mr. R. H. Cooke, 49, Ulverston
Hoad, E.17.
The Society, on Monday January 15th, gave

a demonstration to the Walthamstow Literary

and Debating Society, at the Hut. Y.M.C.A.,
Church Hill.

A crowded audience enjoyed ladiotelephony
from 2 LO through Mr. Pearsons home-made
three-valve set with loud speaker. Mr. Allan, of

the Radio Society, answered many questions

from the audience, as did Mr. Pear.son and Mr.
Trott. Coimcillor V. L. McEmtee, the local M.P.,
and other local notabilities, were greatly interested

in the ap|)aratus displayed, and a host of new
friends and many new members were made.
On Thursday. January 18th, Professor E. M.

Baker. B.Sc, M.I.E.E.. gave a lecture on " Tele-

phony and Broadcast Reception." Members
gathered in great force to hear what proved to be
a splendid exposition of the theory and practice

of radiotele|3hony. The lecturer .s]3ared no pains
to make his points absolutely clear, both with
diagrams and formul(e. The club is now %vell

over 1U(J strong, and a very fine body of earnest

workers are to lie found in its ranks.

The Southend and District Radio Society.*

Hon. Secretary. Mr. A. L. Wliur. 4, W'imborne
Road, Southend -on-Sea.

On Friday, January 2t>th, 1923, at headquarters,

70, Queen's Road. Southend-onSea, a most interest-

ing lectui'e was given by Mi-. Percy Barnes, M.R.S.,
on " Transformers and Induction Coils." Various
methods of making them and the uses to which
they are put were explained by the lecturer.

Afterwards, a demonstration and lecture was
given by Mr. A. C.' Hugh, on his set, consisting of

one H.F., tuned anode valve, one detector valve,

and two L.F. valves, using a reaction coil coupled
to the tuned anode valve. The concert at 2 LO
by Australian artists was received on the loud
speaker.
The Chairman, Mr. D. L. Plaistowe, announced

that the P.M.G. had granted the Society's applica-

tion for a portable transmitting and receiving

licence, and that the station call of the Society
is 5 QK. Arrangements will be made as soon
as pos-sible to make a portable experimental trans-

mitting and receiving set.

Proposed Wireless Club for Wimbledon.

A wireless club is to be formed in \Vimbledon.
All those in the district who are interested in wireless

are invited to communicate with C. G. Stokes, Esq.,

6, Worple Avenue, Wimbledon, S.W.19, or E. W.
Webb, Esq., 14, Denmark Avenue, Wimbledon,
S.W.19.

The Liverpool Wireless Society.*

Hon. Secretary, Mr. G. H. Miller, 138, Behnont
Road, Anfield, Liverpool.
The annual general meeting of the Liverpool

Wireless Society was held at the Royal Institution,

Colquit Street, Liverpool, on Thursday, January
2,'jth, Mr. E. B. Grinchod occupying the cliair.

The Secretary read a report of a special impromptu
meeting of the Society, which nret to discuss the
question of a new and up-to-date receiver,

and it was unanimously decided that the
Society's present apparatus, being somewhat pre-

historic (the Society having been established
before the war), it was now urgently necessary
to have a special "' whip round " for the necessary
funds. One of the members present very kindly
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oflered to provide the greater portion of the necessary
fiiiuls, aiul giiaranteeil a eheqvie foi- £o(t, which was
hantled over the following tla\'. Promises were also

inafle by the nieinbei-s present at this imjironiptvi

meeting to the extent of £23. and the Seiretary

was then instructed to write to the niendjcrs not

present inviting them to join in the subscription

list. As an expression of appreciation of the

generosity of the principal donor, Mr. C. R. Honiball.

this gentleman was elected the first Honorary
Life Member of the Society.

It was decided to put the receiver in hand without
tlelay. and after some discussion the type was
finally decided upon. This will be built by one
of the members of the Society, and will comprise
two H.F. valves, iletcctor valve, and three L.F.

valves. Separate controlling switches and filament

rheostats are to be provided for each \alve. Tunerl

anode H.F. coupling will be employed up to 2.tiii(i

metres, and resistance capacity from 2,000 to

2.'>.000 metres. Pro\-isioii will also be made so that

the apparatus, by use of switches, can immediately
be converted to jilug-in tmied H.F. transformer
cou[>ling up to 2,(iOO metres. A three-coil tuning
system will be employed, and the wliole set will

be of the very highest quality of construction
po.ssible, and will fit into a sloping mahogan\'
cabinet, with drawers to lock up at the base to

hold the necessar\' short.wa\'e and duolat^eral

coils, plug-in transformers, etc.

The election of officers for the present year
then took place and there was no important change
other than that of the position of Hon. Secretary,

Mr. C. L. Lyons, who regretted that it would he
impossible for him to offer himself for re-election.

Mr. C%. H. Miller was unanimously elected in his

place. Votes of thanks were passed in favour
of the retiring Hon. Secretary's efforts, and in

fa\-our of the new S*»cretar\* for accepting the

appointment. Mr. X. D. B. Hyde declined to

serve on the committee during 1923, and conse-

(piently retired, and Mr. C. R. Honiball was elected

in his place. Mr. S. W. Philpott was also electetl

to serve on the committee as the representative
of the broadca.st licencecs of the Society.

Cheltenham and District Wireless Association*
Hon. Secretary. Mr. Eric Cole. .A.R.LB..-V..

2S, Milton Road, Cheltenham.
At the weekly meeting of the .Vs.sociation on

January 22nd, Mr. W. G. H. Brown (5 BK) gave
an extremely interesting lecture on "' Transmission,"
illustrated Isy bla<'kboard sketches and diagrams,
anrl some of his transmitting apparatxis rigged up
temporarily at the lecture hall.

He gave practical demonstrations of spark,
tonic train, and C.W. transmission, and also

lucidly explained telephonj- transmission, the
\arious metliods of modulation being made quite

clear to members.
Mr. Bro^vii also described his experiences listening

for American broadcasts.
A vot« of thanks was passed to the lecturer for

an extremely instructive evening.
The Hon. Secretary pointed out at the conclusion

of the meeting that subscriptions for 1923 were
now due and should be paid to the Hon. Treasurer.

Birmingham Experimental Wireless Club.*
Hon. .Secretary. Mr. -A. L. Lancaster, Co

Lancaster Bros. c"t ('o.,Sbadw-ell Sti-eet.Binuingham,

An interesting lecture specially designed for

those just taking up wireless broadcasting, was
delivered at the I)igbeth Institute on January 26th,

by Mr. Jennings, the subject being " The Working
of Broadcasting Sets." Mr. Jemiings ably traced

in simple terms the theory of the electron and its

bearing on modern wireless - describing the pro-

pogation of magnetic waves and the means we have
of reception both by crystal and valve apparatus.
The object of tuning and the methods used and
also the meaning of inductance ai\d capacity were
clearly explained.

The lectiue was closely followed by the members
[ti'csent, and a hearty vote of thanks was passed
to Mr. Jennings.

The Manchester Radio Scientific Society.*

Hon. Secretary, Mr. H. B. Whitehouse, The
(Jrotto Cafe. Manchester.
On Wednesday. January 24th, the Society, at

the regular weekly meeting, was favoured by a
visit from Jlr. Bell, of the Metropolitan-Vickers
Electrical Co., Ltd. (better known, perhaps,

locally as Mr. " X " of 2ZY), who came
down to discuss with the members the trans-

missions from the broadcasting station at Trafiord

Park.

The Hon. Treasurer, Mr. J. R. Halliwell, opened
the discussion by explaining the reasons for in-

viting Mr. Bell. He said that the Society had
felt for some time that co-operation between its

members and the men of the Research Department
of Metro-Vickers could not be anything else but
beneficial to British broadcasting, and this feeling

had prompted the invitation. Mr. Halliwell made
some excellent criticisms of the transmissions,

and desired it to be understood that everything
he said was in the nature of constructive and not

destructive criticism.

The Chairman, Mr. G. G. Boullen, then called

on other members to continue, and several gentle-

men gave their opinions and made suggestions

whereby they thought the programmes could be
improved. Certain members had been deputed
to make careful observations of 2ZY's strength,

clearness, etc., over the preceding week's concerts.

Mr. Lomas gave a very interesting account of

his experiences in reception.

Mr. " X," who was received with much applause,

then proceeded to deal with the many questions

asked in a very able manner. He outlined some of

the many problems which had to be solved and said

that gradually they were being overcome. He
then dealt briefly with the history of the station,

and informed his audience that it had been erected

and run chiefly by local men, and had been built

up as it were from first principles.

Mr. J. E. Kemp then rose, and in proposing a

vote of thanks, said that he felt the Society had
been honoured by Mr. Bell's visit, and much good
was bomid to result from the interchange of ideas

which had taken place. He further proposed

that Mr. Bell be forthwith made an honorary

member. These propositions were suit ably seconded

and passed mianimously.

Meetings of the Society are held each Wednesday
at 7 ]i.m. at the Grotto Cafe, Todd Street.
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An Amateur- Built Cabinet

Receiver.

The accompanying photographs of the receiving:

equipment of Mr. A. 0. Foster, of West Hampstead,
indicate the degree of perfection tliat can be

achieved by the amateur worker.

The apparatus, as will be seen, lias been desiguetl

especially for experiinental reception. Switches

are suitably arranged for providing any combina-
tion of high and low frequency amplifying circuits

The tuning range is covered by means of inter-

changeable plug-in coils and a series parallel aerial

circuit switch. Extension handles from the coil

holder bracket permit of critical coupling adjust-

ment, and the tuning can be accomplished step by
step as additional circuits are brought into opera-

tions by the key switch. Various types of valves

are employed, according to the circuits in which
they are connected.

The fine arrangement of the outfit not only
greatly facilitates manipulation, but allows of the

intrusion of the experimental apparatus into the

drawing-room. The Cribinel Receiver.

The Layout of the Apparnlu
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Calendar of Current Events

Friday, February 16th.
Radio Society of Great Britain.

At 6.30 p.m. At the Institution of Electrical

Engineers, Victoria Embankment. Elementary
Lecture on " The FundamentaJ Principles of

Radio Reception." By Mr. Maurice Child.

Sheffield and District Wireless Society.
At 7.30 p.m. At the Dept. of Applied Science,

St. George's Square. Meeting.
Leeds and District .\mateur Wireltss

Society.
Lecture on " The Design of a Tuner." By Mr.
G. B. Kendall. B.Sc.
Belvedere and District Radio and Scientific

Society.
Lecture on '" The Armstrong Super-Regenerative
Receiver." By Mr. .4. H. Norman.

Saturday, February 17th.
Nation.il Association of Sopbrvisino

Electricians.
At 6.30 p.m. .\t Holbom Restaurant, Newton
Street, W.C.l. Annual Dinner.

Sunday, February 18th.
At 3.5 p.m. Daily Mail Concert from PCGG,
The Hague, on 1,050 metres.

Monday, February 19th.
9.20 to 10.20 p.m. Dutch Concert from PCGG,
The Hague, on 1,050 metres.
Ipswich and District Wireless Society.
At 8 p.m. At 55 Fonnereau Road. Lecture on
" A New Secondary CeU." By R. Walsh.

Walton-on-Thames and District Amateur
Radio Society.

General Meeting at Headquarters, St. Michael's,
Burnood Park Road.

Tuesday, February 20th.

PLYMonTH Wireless and Scientific Society.
Meeting.

East London Radio Society.
Meeting.

Wednesday, February 21st.

H.ALiFAX Wireless Club and Radio Scientific
Society.

Elementary Mutual Instruction Evening.
Edinburgh .-iND District Radio Society.

At 8 p.m. At R.S.S.A. Hall. Lecture on " Tele-
control." By R. Mr. Ogilvie Crombie.

Swansea and District Radio Experimental
Society.

Exhibition of Wireless Apparatus.|

Thursday, February 22nd.

.\t 9.20 to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1,050 metres.

Luton Wireless Society.
At 8 p.m. At Hitchin Road Boys' School.
Exhibit and Demonstration. By Mr. F. Halstead.
Ilford and District Radio Society.

Demonstration of Reception. By Mr. C. H.
-Andrews.

Hackney and District Radio Society.
Informal meeting and sale and exchange of
wireless apparatus.

Friday, February 23rd.
Sheffield and District Wirklk.ss Society.
At 7.30 p.m. .At the Dept. of Applied Science,
St. George's Square. Klementary Class.

M.iNCHESTER WiRIU.ESS SOCIETY.
Xt 7..30 p.m. At Houldsworth Hall. Dis-

cussion.

Leeds and Dlstrict .\mati:i u Wiukless Society.
" Receivers and Loud Speakers. " By Mr. .A. M.
Bage (President).

BlRJttlNGHAM ExrERIMENTAI. WlHKI.KSS ClUB.
At 7.45 p.m. Lecture on " Wireless Procedure."
Hull .and District Wikiclkss Society.

At the Memorial Institute Schoolroom, npwshvu'y
Street. Smoking Concert.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company ;

—

London 2LO 369 metres.
Birmingham SIT 420
Manchester 2ZY 385
Newcastle 5NO 400
Cardiff SWA 395

The Cardiff station is expected to be working by
about Monday, February 12th.

Correspondence.
To the Editor of The Wireless World .^ind

Radio Review.

Sir,—I was much interested in an artit^le by
Mr. E. H. Robinson in a recent issue of your
journal, recommending the use of a chemical
rectifier in order to supply plate voltage for

thermionic tubes. Chemical rectifiers have claimed
a great deal of my attention during the last

38 years, but notwithstanding this long ac-

quaintance 1 do not feel much affection for them
as they are practically tjie most unreliable piece of

electrical apparatus it is possible to come across.

I have used them in all ranges, from currents of

a few milliamps. up to nearly 50 amps. I have
used every known combination and chemical in

connection with them but reliability has not been
achieved.
The point 1 wish to make, however, is that in

the first place the use of these rectifiers in con-

nection with vacuum tubes dates back now some
twenty-five years, when they were employed for

a short time only to rectify high potentials in

connection with induction coils ; secondly, that

there is one very important point which Mr.

Robinson has not mentioned in his article, namely,
that in order to act as rectiliers. it is necessary to

maintain their polarisation, and this can only be

done by connecting them to the supply some time

before they are required for use. Personally, with

all my experience of such rectitiers, and though my
supply is A.C., I prefer to feed my anodes with

some reliable make of dry cell or H.T. accumulator

A. W. Isenthal.
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Questions and Answers
A ()TE.—Tlds section of the magazine is placed at the disposal of all readers who wish to receive advice

and iiijormation on matters pertaining to both the technical and non-technical sides of wireless work. Readers
should comply with the Jollowing rules :

—(I) Each question should be numbered and written on a separate sheet
on one side of tlw paper, and addressed " Questions and Answers," Editor, The Wireless World and Radio
Review, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in
their guc.it ion-x reader.-: are advised to search recent numbers to see whether the same queries have not been dealt
until before. (3) Each cmnmunicalion sent in to be accompanied by the " Questions and An^ivers " coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet
or sheets, and unless lypetorilten, this should be in block capitals. Queries will be answered under the initials
and town of the correspondent, or, if so desired, under a " nom de plume." (5) In view of the fact that a large
proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised
before maki)ig use of them, to satisfy themselves that they would not be infringing patenU. (6) Where a
reply through the post is required, every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions
is the nuLvimuni irliirh may he sent in at one time.

" G.E.M." (Essex) asks for a diagram of a
three-valve receiver comprising one detector and two
L.F. connected valves.

The diagram is given in Fig. 1. and suitable
values are indicated.

" T.H." (Scotland) submits particulars of his

receiver and asks
( 1 ) for a suitable reaction coil.

(2) for a suitable A.T.I.
(1) As suggested, the reaction coil may be

coupled with the coil L,, and the method of coupling
may be either with the aid of a sliding coil or a
basket coil. If it is convenient, we suggest you
use a sliding coil 2" in diameter and 4" long.
Tliis former may he wound full of No. 30 D.C.C.
and three tapjiings may be taken. (2) The A.T.I,
may consist of a winding 4" in diameter and 6" long,
of No. 22 D.C.C, and six tappings may be taken.
The secondary circuit may be 3" in diameter
and 0" long, of No. 28 D.C.C, with six tappings.
The aerial tuning condenser should have a maximiun

"E.D." (Belgium) asks (1) For suitable
intervalve transformer ditnensions. (2) For par-
ticulars of a telephone transformer.

( 1 ) An intervalve transformer may consist of
a winding of 3 ozs. of No. 42 S.S.C. wire for the
primary, and 3 ozs. of No. 4C S.S.C. for the secondary.
The core should be closed, and may consist of
a bundle of iron wires built up to a diameter of

J". The iron wires should be 18" long and the
cheeks should be spaced 3" apart. The primary
winding is wound on first. (2) The telephone
transformer may consist of the primary winding
of 3 ozs. of No. 42 S.S.C. wire, and the secondary
of 3 ozs. of No. 34 S.S.C. copper wire. The core
is constructed of a bundle of soft iron wires, built
up to a diameter of ^" and 4" long. The core
should be open, that is, the iion wire is not bent
back over the transformer winding.

" R.H." (Nottingham) asks (1) For particulars

of a microphone transformer. (2) For dimensions

Fig. 1.

value of 0001 nifds., and should be connected to
join in series or parallel with the A.T.I. The closed
circuit inductance is tuned with a condenser,
having a maximum value of 0-000.5 mfds. The
proposed arrangement of A.T.I, and secondary
coil is quite suitable.

of a suitable choke coil. (3) For a suitable A.T.I-
and reaction coil. (4) For the capacity of a suitable

by-pass condenser.

( 1 ) A microphone transformer may consist of

an iron core composed of a bimdle of wires
built up to a diameter of J", and 4" long. The
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core slioulcl be left open. Tlie primary winding

may consist of 200 turns of No. 22 S.S.C. copper
wire, and the seoondniv 10.000 turns of No. 3(>

S.S.C. wire. (2) The ilioke eoil " B " should

consisst of a winding of 12,00lt tui'ns of No. 34

S.S.C. wire wound on an iro!i core having a dia-.

method of winding, as well as the dimensions
of the coil, determine this value, and it is therefore

not possible to accmately predict the precise

inductai^ce. The 600 ttu-n coil should be wound with
No. 24 U.C.C. wire. The 150 turn coil should be
woiuid with No. 22 D.C.C., and the 100 turn coil is

Fio. 2.

meter of I J ". The core should be practically closed.

If the coil is built up of sheet stampings to form a
closed circuit, it is better to put a verj- narrow
saw-cut right through one limb of the stamp-
ings to break the magnetic circuit. If the core
is built up of iron wires, the wires may be placed
in contact on one half of the choke, and on the
other half left slightli,- separated. (3) The aerial

circuit sliould contain a wintUng of 30 turns of

No. 12 gauge bare copper wire, and the winding
should be spaced a distance equal to the thickness
of the wire. About 35 tiuns woiuid on a former
5" in diameter will be suitable. The reaction coil

may consist of a winding of No. 3<l D.C.C. and con-
sist of 80 turns woimd on a former 3i" in diameter.

(4) The condenser " D "' should have a very small
value and be capable of withstantling the H.T.
potential. 00005 mfds. is generally quite suitable.

'
' BITTON '

' (Hove) submiln a dinymm of
his receiver and askv (1 ) Hotc to co}ihecf ti potentio-

meter to control two H.F. valves in the grid circuits,

and jar particulars of suitable grid and grid-leak

valuer, (2) Why is it that. aUhough signals are

received very loudly when a variometer is used in

the aerial circuit, the signals are weak when tuning
coils and a series connected condenser are used.

(1) A suitable diagram of connections is given
in Fig. 2, and the \alues of the components are

marked. (2) Without a knowledge of the timuig
condensers and coils usetl we cannot say why
there should be such a great difference in signal

strength. Of course, better results should be
obtained from the use of a variometer, but if the
series condenser has a large maximiun value,

there should be no such great difference of signal

strength noticeable.

"M.G." (Dorset).— It is a very difficult

matter to determine the inductance of a duo-
lateral coil by calculation. Factors such as the
space between the turns of the wire due to the

also woiuid with No. 22 D.C.C. wu'e. When the coils

and the condenser are assembled, a certain amount
of experimental work will be necessary in order to
cover the range of wavelengths required. If,

however, you wind the coils with a few more
tiu-ns than given in the article to which you refer,

you will have no difficulty. This is necessary in

FijX

any case, because in all probability your tuning
condenser woidd not be similar to the one which
the writer of the article employed in his wave-
meter.

" H.R." (S.E.7) asks (I ) For a suitable diagram
showing the connections of a crystal detector with one

low frequency magnifier. (2) Where nmy low current

consumption valves be obtained.

( 1 ) See diagram Fig. 3. Suitable values are

indicated in the diagram. (2) We suggest you
communicate with the manufactmers of the valve

in question. The Marconi-Osram Valve Company,
Ltd., Osram Works, Brook Green, Hammersmith.
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" H.G.S." (Leicester) asks (1) For a diayram

of a receiver using the components which he has

already by him.

(1) The diagram is given in Fig. 4, and suitable

values are indicated. The method of connecting

the high frequency transformer is the same whether
it is tapped or untapped.

of this journal. i4) A 00003 rafd. variable con-
denser will ha\"e approximately fifteen plates,

the number of plates of course being determined
bv the area of the plates and the spacing.

'

' CATHODK '

' (Yorks) asks ( 1 ) For the

U'orclength range of a tuning coil, particuJars of
which are suhmitt'ed. (2) Whether 0-00()3 m/rf*.

Fig. 4.

"J.W.K." (Middlesex) asks (1) For a

diagram showing tiro L.F. valves added to a detector

valve, with the values of the condensers. (2) Would
the grid condenser and leak used at present be suitable

for tise with the new arrangement. (3) Should the

Dutch Concerts be received tvith a receiver of this

description. (4) How many plates are there in a

0-0003 mfd. variable condenser.

( 1 ) The diagram is given in Fig. 5, and suitable

Values for the condensers are indicated. (2) The
grid condenser and leak used in your present

receiver is quite suitable. (3) The addition of

L.F. valves does not enable you to receive from
greater distanc&s. Low frequency valves magnify

variable condenser is suitable for tuning. (3) For
the dimensions of a -suitable reaction coil. (4) Why
it is not possible to receive telephony even though
the carrier wave is strongly heard.

(1) The wavelength range of the tuning coil

when connected to the aerial, and the 0-0003 mfds.
tuning condenser is from 200 to 6,000 metres. (2)

The tuning condenser is quite suitable for tuning
the aerial circuit. (3) The reaction coil may be

2J" in diameter and o" long wound full of No. 32
D.C.C. with three tappings. (4) The reason why

- you are unable to receive telephony transmissions

is because too mucli reaction is u.sed in the circuit.

We suggest you reduce the reaction coil by half.

Fig. 5.

signals which are ofsufficient strength to beefficiently

rectified. To amplify very weak signals it is

necessary to use one or two stages of high frequency
amplification in the manner shown in many issues

You may be sure that when a circuit of the type
described oscillates, energy is being transferred to

the aerial circuit and interference is being

caused to your neighbours.
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"A.G." (Folkestone) sub»iit.i a diagram of
his five-valve receiver and a^iks (1) Is the circuit

correct. (2) Would a variable condeii'ier across

the reaction coil be an improvement. (3) Can ive

suggest any improvements. (4) Shoidd he be able

to receive PGGG transmissions.

(1) The proposed circuit is not correct. The
anode of tlie detector valve should be connected
through the reaction coil to the primary <>t' the low
frequency transfonnei". and the low fretjucncy

transformer should be shinitefl \\ith a 0-001 mfd.
fixed condenser. We would jioint t)ut that t!te

telephones are joined so tliat the whole of the anode
current from the valve passes through them. We
assume this to be a clerical error. (2) A variable

condenser connected across the reaction coil would
be heljiful. especiallj' when receiving long wave-
length signals. (3) We suggest you connect a
switch in the aerial circuit for coimecting the aerial

timing condenser in series or parallel witli the aerial

tuning inductance. A closed circuit is very use-

ful and should be coupled with the aerial tuning
inductance. It may be timed with a 0000.5 mfd.
condenser. It would be better to use a filament
rheostat in the filament circuit of each valve,

instead of using one to control the filament current

of them all. (4) We consider you should have
no difficulty m receiving PGGG transmissions.

"A.D.LaT." (Yorkshire) submits a diagram
of his receiver and asks

{ 1 ) For crilicis'n of circuit.

(2) The most suitable way of connecting a separate

heterodyne circuit for receiving long wavelength

C.W. signals. (3) /* proposed arrangement for
using reaction suitable ivhen receiving sliort wavelength
signals. (4) Why is 6 I'olls recommended for the

L.T. buttery ivhen most valves operate with 4 volts

across the filament.

(1) We suggest you employ a reaction condenser
with a maximimfi capacity of 000005 mfds. The
aerial timing condenser may have a maximum
value of 0-001 mfd., and the closed circuit 00005
mfds. The primaries of the high frequency inter-

valve transformers should be timed with a small
variable condenser ; one having a maximum
capacity of 00002 mfds. would be suitable. The
by-pass condenser labelled " B "' may have a
value of 00005 mfds. The remainder of the circuit

is quite suitable. (2) We suggest you connect
the heterodjTie with the third high frequency
transformer. The small coil from the heterodyne
should be coupled with tlie secondary coil of the
high frequency transformer. A very loose coupling
will in all probability suffice. (3) The small re-

action condenser should be connected with the
grid of the second valve when receiving short

wavelength signals. (4) It is genei'ally necessary
to use a 6-volt accumulator for the L.T. supply,
since most valves operate best when tlie potential
across the filaments is 4 volts. When the valve
is old, a little over 4 volts is rec|uired, and in order
to provide this voltage and also to allow for the
voltage drop in the wiring and the filament re-

sistances, it is necessarj- that the filament supply
should be 6 volts.

"CIRCUIT" (Co. Dublin) a.slcs (1) How
numy yards of No. 50 S.S.C. copper wire are required

for a resistance of 2,000 ohms, and ivhat is approxi-
mately the weight of this wire. (2) How many yards

of No. 47 S.S.C. wire are required to give a resistance

of 2,000 ohms, and what is the approximate weight.

(3) and (4) Which is the correct way of connecting
the two wiiulings of a telephone receiver together.

( 1 ) 200 feet of No. 50 copper wire gives a resistance
(if 2.000 ohms. Tlie weight of 200 feet of this
wire will be approximately 0-2 ozs. (2) 800 feet of
No. 47 copper wire lias approximately a resistance
of 2.000 ohms. The weight is approximately
2() ozs. The No. 50 wire will just fill up the
bobbin liavhig the dimensions giv(Mi. (3) and (4)
T^he correct method of winding is indicated in your
Fig. 1.

"H.W." (York) refers to a receiver described
in the issues of iSepfember \tUh and 23rrf, atul asks
how it may be modified. ,

We suggest you construct the I'eceiver exactly
as described in the articles referred to. It is not
satisfactory to make alterations to a receiver
before one has had experientx* with reception.

" K.V.W." (Devon) asks (1) For particulars

of a variometer. (2) Wh<tt is the Customs tax
on imported French " H " type valves. (3) Whether
a list of amateur transmitting stations is published.

(1) A variometer was described on page 317 of

the December 2nd issue, to which we would refer

you for particulars. (2) We have no knowledge
of the duty payable on imported French " R

"

type valves. (3) A very complete list of amateur
transmitting licence holders is published by the
Wireless Press, Ltd., and may be obtained from
the Mail Order Department, The Wii'eless Press,

Ltd., 1213. Henrietta Street, London, W.C'.2.

"HALENDER" (E.17) a.-^ks (1) Whether
he should itse a telephone transformer in the anode
circuit of the last valve of his valve receiver. (2)
Which is the input side of a transformer.

( 1 ) Under the circumstances, we think it would be
better if you connected the telephones directly

in the anode circuit, and no serious harm will

result. It is not very helpful to wind a trans-

former having a ratio of 1 to 1, as you suggest.

(2) The input side of a transformer, when applied
to an intervalve transformer, is the side which is

connected in the anode circuit, and is labelled

the primary. Tlie output side of the transformer
which is the secondary, is connected with the grid

and filament, or the input circuit of the next valve.

" H.T.S." (Cornwall) submits a diagram and
asks (1) For criticism. (2) Whether it would be

approved by the P.O. (3) Hon' to obtain an ex-

perimental licence.

( 1 ) The diagram submitted is quite suitable as

no reaction is .sho^vn. (2) The P.O. would probably
approve of a receiver wireil aceoiding to this

diagram. (3) We suggest you conununicate with
the Secretary of the G.P.O., London.

"JOHN R.G." (Oundle) asks (I) Whether
(duminium is a suitable substance upon which to

wind a variometer winding. (2) At what speed
must a motor connected with the Johnsen Ralthek

loud speaktng amplifier rotate.

( 1 ) Aluminium is not suitable for the former of

a variometer. The fact of its being insulated with
wax paper will not make it suitable. We suggest>

you n.se dry wood or ebonite. (2) 'J'he best speed
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for the motor of tlie Jo)insen Rahbek loud sjieaker

should be determined by experiment. The dia-

meter of the agate cylinder is |". 30 revoUitioiis

a minute is sviitable.

"RADIOMAD" (Salisbury) submits par-
licvhirs of Iris aciiiil, and iisl,s vhellier it mail he

imprm'ed in arty very.

We suggest you erect a two-wire aerial at riglit-

angles to the telephone wires ; the length of the
aerial will then he 4;5'. The aerial should be as
high as possible,

"J.W.H.C." (Manchester) asks (I) Why
signals are ns loud irhether connected to earth or

disconnected. (2) Why adding H.F. connected
valves does hot nuderially increase the .signal strength.

(3) What is the tuned anode method of high frequency
amplification, (i) Is it possible to make a loud
speaker with the aid of a microphone.

{ I ) The reason whj' a comiected or cUscomiected
earth lead from your receiver does not affect the
signal strength is because the earth lead is so long.

We suggest you reduce the lead to 6'. Owing to

yom' jjeculiar situation, however, we think you
would fintl the signal sti'ength improved by using
a frame type aerial. The frame may be i' square
wound with 10 turns of No. 18 D.C.C. The wire
should be spaced ^-" and the last five tiu'iis should be
tapped and taken to a switch for coarse timing.

The two leads from the frame aerial will then go to

the filament and grid connections of the first valve.

The frame aerial should be tuned with a variable
condenser having a maximum value not exceeding
0-0005 mfds. (2) With the modification suggested
in (1), the addition of H.F. connected valves will

gl'eatly increase the signal strength provided tlie

timing in the anode circuit of the added valves
is suitablj- carried out. (3) The tuned anode
method of H.F. amplification employs a tuned
coil in the anode circuit. When the tuned circuit

has a frequency correspontling with that of the signal

to be amplified, the impedance of the circuit is

\ery high, consequently large potential \aiiations

are set uj) across it. 'I'liese are transferreil to the

grid of the next valve through the grid condenser.
The leak is connected between the grid and the
filament to stabilise the normal grid potential.

Many diagrams showing the methods of con-

necting high frequency valves by means of tuned
anode coils, have been recenth' given : in |)ar-

ticular we would refer you to page 001, February
3rd issue. (4) It is not always possible to con-
struct a loud speaker. However, the recei\-er

may be connected with one side of the microphone,
the other side being seciu'ed to a rigid framework.
The primary of the transformer and a few dry cells

should be connected in series with the microphone
and the transformer secondary connected with the

telephones. See Microphone Amplifier on page 130,

October 28th issue.

"C.F." (Northwood) .lubmits a diagram of

connections and ask-^ (I) J'^or criticism. (2) Is the

aerial {particulars of which are submitted) likely

to be ttseftd. (3) Is it necessary to secure adfustments

for a portable receiver or will an ordinary experimental

licence suffue.

(1) The diagram of connections submitted is

correct, and is quite a standarti circuit, ^2) The
proposed aerial is not very suitable, and we think

j'ou would get far better results from a frame.
The frame should be 4' in diameter wound with
10 turns of No. 18 D.C.C. The wires should be
sjjaced -]", and the last five turns brought to a.

switch. (3) When applying for an experimental
licence, you are asked whether the receiver is to be
portable or whether it is to be used as a fixed
stiitioii. We therefore suggest that j'ou apply to
the O.I'.O. for permission to u,se a portable receiver.

"W.G." (Durham) asks how an intervalve

transformer works.

When a transformer is connectctl in a circuit,

variations in the primai-y voltage are reproduced
in the secondary circuit. It the primary voltage
is an alternating voltage, the secondary circuit

will deli\er an alternating voltage. If the primary
circuit contains a steady direct current, super-
imposetl upon which is an alternating voltage,
only the alternating voltage will appear in the
secondary circuit, because the voltage of the second-
ary circuit is induced by the varying current,

producing a varying flux which cuts the secondary'
winding. A continuous i-urrent flowing through the
primarj- circuit cannot cause a voltage across the
secondary winding. The primary voltage and
secondary voltage are 90° out of phase. When no
load is connected to the secondary of the transformer
and a voltage is applied to the primary, the current
flowing in the primary circuit, which magnetises
the primary winding, is 90° out of phase with
the priinary voltage : the current is lagging
90 . The secondary voltage is in phase with
the magnetising current, and the phase of the
secondary current is determined by the nature
of the load upon the secondary. If the secondary
winding is inducti\'e, the secondary current will

lag behind the secondary voltage. If the secondary
cii'cuit is purely resistance, the secondary current
and voltage will be in phase. The primary current
lags liehind the ap]ilied voltage simply because of
the predominance of inductance in the circuit.

The lag of the current behind the voltage is in no
way affected by the frequency of the applied
voltage. The product of the volts and amperes
measured in the D.C. circuit supplying energy
to the valve gives the apparent watts in the circuit.

The true watts would be given by the product of the
reading of a hot \\'ire ammeter and D.C. voltmeter.
When the D.C. current is pulsating, the D.C.
ammeter will incUcate an average value, while
the hot wire ammeter will indicate the R.M.S.
value. The ratio between the ai>parent watts
and the true watts depends upon the adjustment
of the valve circuit.

SHARE MARKET REPORT.

ces as we go to press on February 9th, are :

Marconi Ordinar\- £2 14

„ Preference . . 2 5
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.
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„ Inter. Marine I 9

„ Canadian U
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—
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Preference .

.

13
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Semi-Aperiodic H.F. Transformers.
By J. H. Reeves, M.B.E.

THESE notes are the outcome of an

attempt to build a multivalve H.F.
amplifier to cover the broadcasting

band and under. They formed the subject

of a lecture given to the Kensington Radio

Society.

The nature of the method was formed on

the writer's experience in the use of a Marconi

seven-valve amplifier Type 55D. The band
claimed for this instrument runs from 1,500

metres to the upper limit. It was designed

not so much for high efficiency per valve.

A jjl,<>lu,jni/jh .^huuimi all tilt equipimii' nece-i.-tiiry in cunxirurliiuj tin; tnin.-Jonner.'^ niid a Junshed lm)isj(jrmer

on the right. Note the cyclometer mounted on the base to register the number of turns when winding.

On the right are the jigs jor cutting and drilling the ebonite tube and brass connectors.
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but rather to give great ease of working over

a wide range. It is a fact that this instrument

has given good resuhs down to 600 metres,

and the writer's argument was that if an

ampUfier with optimum point in the neighbour-

hood of 4,000 metres will give good results

down to 600 metres, what will be the result

of constructing one on exactly similar lines

with an optimum of 900 metres ? The reader

is forewarned that he may have to use one

more valve, possibly two, than he would have

to do in the case of a tuned reactance capacity,

or of the multi-pointed self-tuned reactance

capacity coupling, but on the other hand,

if he wishes to use several H.F. valves in

cascade, for instance for use with a small

frame aerial, he will most probably agree that

the cost of the extra battery power required

is still outweighed by the eUmination of that

-*'A-

e l'/8

-—-- STRIP - i~

ebonite: TuaNS

3/16 6BA

Fiy. I. The hotly cnrryiii;/ the Irniisfoniier loindingn

bugbear of the tuned anode multiple circuit,

i.e., its extreme liability to self oscillation.

The writer experimented with the popular

four-pin type of disc transformer, but found

against this the mechanical difficulty of making

the body, and more particularly the difficulty

of turning out three or more identical in

electrical properties.

The type to be described is cheaper to make,

irregularities in mechanical construction are

unimportant, . while with ease any number
can be made almost identical electrically.

The form requires a reconstruction of the panel,

though by means of an adapter it can be used

on a panel fitted with valve sockets, but an

experiment will later be described from which

it would appear that the capacity of the four

pins and the four sockets, almost infinitesimal

as they are, can produce markedly observable

effects.

The ti ansformer is of the two-layer cylindrical

type, very tightly coupled, and wound with

high resistance fine wire. The body is formed

of tubing ij in. diameter, walls J in. thick

and of length 4} ins. The writer used ebonite,

but thinks possibly other material may be

better electrically. This body is supported

on four legs made from brass strip { in. X i.^m..,

and these are held in small spring clips of a

type which has been advertised in this journal.

Fifl. 2. Three dipt! tv support the transformers.

The body is shown in Fig. i. and the clip in

Fig. 2. It will be seen that to the legs are

soldered fine brass strips projecting along

the body parallel to its axis. These may be

of tinned wire, and form the base on which

is soldered the winding wire. The length

of these depends on whether the body is to

be wound full (900 metres), about half full

(400 metres), or with about 100 turns (200

metres).

The making of this body presents no great

difficulty to one whose hands are skilful,

but even to such the work is greatly facilitated

by the use of two jigs, one to form the body
(Fig. 3), the other the legs.

Jig I.—The tube was rubbed smooth with

fine emery cloth, oiled. A piece of fairly stout

brass tubing was found of internal diameter

mole; 14 TFTOM rose
l/gFROM CND

6BATAPPINS SIZE

BRASS JI6

ebonite: tube

Fiq. 3. The jig for the body.

just under li in. A length of 4;^ ins. was cut

off, and the ends trued by a file or against an

emery wheel, till the length was exactly 4I ins.

This )ig was then fixed in a large vice as

nearly as the eye could gauge parallel to the

jaws, and then, aided by one jaw as a guide,

a longitudinal cut was made with a hack-saw

which was thus closely parallel to the axis.
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The edges of this cut were filed smooth,

and then, shghtly expanding the cut tube,

it was slipped over the ebonite tube, which

was then cut so that a small length projected

at each end. The ebonite ends were now
similarly trued to the guide of the brass

surround. Next, at the same distance from

one cut edge of the brass and J in. from each

Oh

•o
-lif

^'-^rfi
I't

-o-

Kii»r

Fig. 4. The leys irilh firms soldered on.

end, two centre-punch marks were made,

and at the opposite ends of the cross sectional

diameter through these marks two others

were made. Through these, four holes were

drilled 6 BA. tapping size. The inner tube

was pushed out by sliding over the main

ebonite tube and the first body was ready,

with the jig in position to make another.

i'iij. End (ippenmnee with ler/s Jilted.

Jig 2 (Fig. 4). This is to help make the

legs identical. A full description is unneces-

sary and it is not difficult to construct from
brass strip. It will be found that when the

two holes have been drilled (6 BA clearance),

the burr formed will prevent the finished

legs from dropping out. A pair of small

flat-nose pliers will get over this difficulty and

for this reason the opening must be somewhat
deeper than the L in., the thickness of the

leg, and the upper flap must be flexible.

When one or two dozen legs have been made

the ends are rounded or trued by file or emery

wheel and the thin arms soldered on as in

Fig 4-

To the body, four legs are now attached

with screws 6 BA, 3 16 in. The end appear-

ance now is a^ in Fig. 5.

The legs being carefully squared with the

body, the top ends are bent round the circum-

ference and the four remaining necessary holes

are drilled and tapped 6 BA and screwed

home. Any ends of the 316 in. screws which

project internally are filed off, and the body

is now ready for winding. For this a device is

required as shown in Fig. 6, and in the

photograph.

It may seem at first sight that this winding

will be difficult. This is not the case and

after a httle practice a rate of about 100 turns

per minute can be reached. In practice there

is a little trouble in getting the first few turns

to lie close together, but it is simpler to let

this irregularity alone and when the coil is

finished to press the erring turns into contact

with the rest.

The next step is the testing and measurement

of the transfo;mer.

5 STAR WWEL

Fig 6. The irindiny device.

The method used gave results good enough

to form a working basis. A small panel was

put together of one H.F. and one detector

valve. No connections were made beneath

the panel except as regards L.T. battery and

potentiometer, but all the terminals of the

parts were brought up to the top so that

changes of connections could be made easily.*

The arrangement is shown in Fig. 7.

A buzzer wavemeter must be supposed to

be some distance on the left. The transformer

under test was put in the clips, a suitable

coil was inserted on the left and its shunt

* Since this was written these transformers have

been tested on another panel with \ery low capacity

\al\-es and the difference of the optimum wave-

length far exceeded expectations. This shows the

necessity of cahbrating every transformer on the

panel and with the valves with which it is to be

used.
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condenser placed at zero. The tuning con-

densers on the panel were disconnected. The
wavemeter was now tuned in and the magnitude
of the sound in the telephones was noted. The
buzzer wavelength was now increased step by
step and the receiver tuned in to each adjust-

ment . I f correct wavelengths had been selected

the strength of signals rose fairly rapidly to a

maximum and then with further increase of

wavelength the strength began to fall away.

Maximum strength of signals should be
accurately noted and if the assumption be
correct that the energy of the oscillations were
the same at all wavelengths—an assumption
probably untrue—the result would give the

absolute optimum point for each transformer,

and the rates of falling off on either side of this

point would give an estimate of the useful

range over which the transformer could be

In this connection an interesting point was
noted, and as this led to winding throughout with
high I esistance wire, it may be described . It wa

;

found that some coils would not oscillate

under any adjustment of the potentiometer,

so a reaction coil was brought into use and by
its means, in conjuction with the potentiometer,

the measurement by self oscillation could

always be made. Now at the start both layers

had been wound with fine copper, but as the

band of efficient amplification proved very

narrow, H.R. wire was substituted for the

primary winding and two transformers were
wound identical in number of turns, but in

one the secondary was copper, in the other it

was H.R. The latter was markedly more
difficult to get to oscillate, but the efficiency

of the former at optimum point, which was
about the same, was somewhat higher. As

POTtNTlOMETCJ?

CLPSrOR
TI?AN3rORWCR

:,^m
6F?I0

LEAR

POTENTIOMETEF?
OPUT

POTErmOMETEP
Off LT +

1^'iff. 7. TJtc circuit used for trstinij urirelengtb raiige.9.

used. Even if not absolutely correct, this

method does give a useful and fairly close

approximation. While certain of these measure-

ments were being made another phenomenon
was noted. Under a certain potentiometer

adjustment the system broke into self oscillation

over a limited swing of the tuning condenser,

above and below which the buzzer note came
through clearly. By careful manipulation of

the potentiometer this swing could be limited

to about ID degrees and even less, and finally

eliminated. The point of greatest ease of self-

oscillation was credited as being that of the

natural wavelength of the transformer in its

setting, and the fact that various points as thus

determined agreed well with the optimum
point as found by the former method, seems
to indicate that the respective theories are in

the main accurate.

the writer is prepared to sacrifice some
efficiency in eliminating his great bugbear,

oscillation, all secondaries are now wound
with H.R.

Another point which has been partially

investigated is that of winding more turns

on the secondary. The writer will in a

further instalment of this article give numbers
of turns, but he warns the reader that experi-

ments will be related showing that even
minute capacity eflfects may completely alter

the optimum point of the same transformer

used on two diflTerent panels, e.g., one trans-

former adjusted on the writer's panel for work
at 400 metres was found on a friend's panel to

be at its best, and wonderfully good at that,

on ship signals.

{To he concluded'.
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Making A Simple Crystal Receiver.
A CONSTRUCTIONAL ARTICLE FOR THE BEGINNER.

SIMPLICITY, without sacrificing effi-

ciency, has been the foremost considera-

tion in the design of this crystal receiving

set, and the arrangement can be recorrunended
as embodying the best principles of crystal

reception.

The design is arranged so as not to be
beyond the skill of the beginner, and to come
within the scope of those without experience

6 brass screws No. 4

3 No. 6

J" countersunk

heads.

i| " round-
headed,

back nuts and

Fig, I. Tlie card on irhirh the u-ire is woiiml. It is diriu-t

exftct full size,

•n wireless constructional work. It is intended

for the man about to start in wireless, and who
is desirous, in the first instance, of receiving

broadcast.

The materials required are as follows :

—

Piece of wood i" thick.

Polished ebonite sheet i"x 6"x J".

4 ozs. No. 26 D.C.C.
2 cards.

I condenser 0-0003 microfarads.

I „ 0001
A crystal detector.

Shellac varnish (about i gill).

18 brass screws No. 4 round-headed

4 4BA terminals with

washers.

2 lengths (nearly i yard each) of " Sisto-

flex " insulating tubing.

6 ft. No. 20 bare copper wire.

The total expenditure on materials

should not exceed ten or twelve

shillings.

The winding of the two induc-

tances is the first step in the con-

struction of the receiver. The
dimensions of the coil on which the

wire is wound appeared in an article

on " Experimental Station Design,"

in The Wireless World and Radio

Review of June loth, 1922, and from
which article Figs, i and 4 are

reproduced. A card should be placed

beneath Fig. i, and all of the corner

points pricked through so that it

can be cut exactly to the shape

indicated. It should be observed that

an odd number of slots is employed.

Care must be taken that the slots

are not made too deep, for any cuts

which are too long will considerably

weaken the segments and probably

cause them to break off during

winding. Two holes are pricked

through at the points shown, and

by mounting the reel of wire on

a spindle it is quite easy to wind the wire

in and out of the slots until it resembles

Fig. 4. The wire should be pulled quite

tightly while winding, and the card flattened

out from time to time as may be required.

Two inductances will be needed. One of

the inductances is attached to a strip of wood
about 9 ins. long and \ in. wide by I in. in

thickness, by means of two of the A in. screws.

A disc of cardboard is placed over the in-

ductance prior to attaching it to the wooden

arm so as to hold it securely, and reduce the

Uability to bend. Two small holes are drilled

through the arm prior to securing the induc-

tance, in order to pass the leads.
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Fuj. 2. The Ifii/out of the complete receiver.
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It is just as well to mark out the positions

for all the holes in the base and arm in the

first instance and drill them, in order to reduce

the chance of splitting, after which a coat of

varnish will make the surface of the wood
more durable and improve its insulating

properties, which is particularly desirable

where it is in contact with the inductances.

The terminal strip may next be constructed.

The ebonite is sawn to size by marking it

with a scratch line and cutting with a fine

toothed saw. The edges may be finished

by filing. Six holes are drilled at the points

shown in Fig. 5 by means of a small hand
brace and morse twist drill, and
breaking away of the ebonite at the

back may be avoided by drilling

down on to a piece of hard wood
and pressing the ebonite tightly in

contact with it. To those unac-

customed to working in ebonite, it

should be borne in mind that it is

a fairly brittle substance, and must
not be allowed to vibrate during

sawing or filing, neither must it be

subjected to heavy pressure while

drilling.

The polished surface, which may
possibly tend to destroy the insu-

lating properties of the ebonite, may
be removed by rubbing with emery
cloth, and by careful treatment it

is possible to give the ebonite a good

matt surface which considerably im-

proves the appearance. The terminals

are held in position with back nuts.

If parts only are purchased for

the crystal detector, it will be neces-

sary to make up an ebonite piece for

assembling it and insulating it from

the main wooden base.

The dimensions of the base can be seen

in Fig. 2, and the construction is left to

/'(f/.
.'5. Circuit Diagrath

the ingenuity of the reader according to his

experience and the tools in his possession. It

should be noted that the grain of the wood
is parallel with the long slot, and cross pieces

are arranged to reduce the chance of splitting.

The wooden base may be rubbed down with

glass paper and the corners given a slight

rounding or bevelling, after which, treatment

with shellac varnish will add to the appearance

and insulation.

The method of assembling the components
on the base is clearly indicated in Fig. 2.

The lower inductance is secured to the surface

of the board with three of the J in. screws,

- EARTH
CONNECTION

TELEPHONE
RECEIVERS

Fiij. 4. A wouiirl tiiiiiiii/ coil.

and the leads pass through the wood for wiring

up. The wiring is shown in Fig. (>, and a

wiring diagram representing the circuit in a

form in which the connections of wireless appa-

ratus is usually represented, is shown in Fig. 3.

A difficulty which the beginner will ex-

perience in operating a receiver of this sort,

is the sensitive setting of the crystal detector.

The best way of doing this is to arrange a

buzzer and battery close to the receiver,

and to vary the crystal de:ector until the buzz

is loudly heard in the telephones.

Crystal receivers, although entirely satis-

factory for broadcast reception, do not give

very loud signals, and hence it is necessary
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for the highest grade of telephone receivers The resistance of the receivers should be
to be employed, and the beginner is strongly between 2,000 and 4,000 ohms.
advised to procure those of reliable manufac- Should the reader be unacquainted with the

f-
^ ^ ^ ^-

r 'A'J
- V* *

lys-
3!4'-

-4(4'-

-A^A-

Fig 5. Tlie eboiii'e piece for iiujiintiiH/ fhf tcimiiial.i. The thickness is y.

ture. A good test when purchasing telephone best method of erecting an aerial, he is referred
receivers is to moisten the tags and touch to an article dealing very thoroughly with the
them together. If the receivers are really subject which appeared in the issue of this

sensitive a strong click should be heard. Journal of May 27th, 1922.

Fiy. G. Underside nj receiver showing iriring.
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Transatlantic Tests.
RESULTS OF BRITISH AND FRENCH TRANSMISSIONS, 1922.

By Philip R. Coursey, B.Sc, F.Inst.P., A.M.I.E.E.

AS has already been announced in these

columns, during the second part of the

Transatlantic Tests between December
22nd and 31st, British and French radio ama-

teurs transmitted test signals to America and

Canada. All the British stations which were

allocated special transmitting periods were

given a code word in order to verify their

receptions. The French transmitters also

had code words, but arranged their three-hour

periods as free-for-all times during which

any of their transmitters were free to operate.

Some of the results of the American recep-

tions were reported by radiogram via New
Brunswick and Carnarvon during the tests.

The texts of these messages as received are

as follows :

—

Decemher 2'ifd.
" Our stations jammed no sign.als reported

HEAKD FROM EnGL-^ND OB Fr.ANCE TWENTY
SECOND. SCHNELL."

December 24tli.

• He.ARD two FOX ZED TWENTYTHIRD .STOP

OTHERS BADLY J.AMMED BY Ol R TRANSMITTERS
STOP NO French sign.\i,s reported. Schnell."

December 2olh.
"" Twentyfourth six am.\teirs report five

watch s.4il code verified xmas mess.age copied
.stop also nought one five six greenw^ch
fi\"e sail w.\tch third* tb.^nsmitting code
assigned five watch sail congratulations
STOP NO French signals recorded. Schnell."

December 2Hh.
' -Addition.al twentyfifth-HE-aed flve watch

sail code verified MESS.AGE RECEIVED STOP
TWENTYSIXTH HEARD FIVE W.ATCH SAIL STOP
NO French sign.^xs. Schnell."

December 28tli.
'" Additional, reports five watch sail twenty

FOUR -AND TWENTY'SIX CODE VERIFIED STOP
TWENTYSEVEN FRENCH EIGHT ABLE BOY' COMPEN-
SATED WAVE PROBABLE. SCHXELL.'"

December 30th.

No British French signai s twentyeighth
STOP two fox zed NO FRENCH TWENTY-NINTH.
Schnell.""

Decentber 3\st.
" Thirtieth French eight able boy- heard

one HOlTt steadily CODE VERIFIED NO BRITISH
SIGNALS. Schnell."

Janiffiri/ 1.^7.

" Thirty-first no British ou French signals
reported final report tomorrow.f schnell."'

From tlie above it will be noted that the reception

of two British stations is reported in addition to

one French, but the accuracy of some of these

claimed receptions has been doubted, since the

British station 2 FZ was not in operation during
the tests.

The official report of the receptions has, however.
now been received from the traffic manager of the

.\merican Radio Relay League, under the following

covering letter which may perhaps be of interest

as throwing a little light upon the conditions

under which the tests were carried on :

—

To the Subcommittee of

The Radio Society of Great Britain,

(ientlemen, we congratulate you !

The Transatlantic Tests were highly successful,

and on behalf of the members of the .\merican

Radio Relay League, I beg to extend our cordial

thanks for yoin- superb co-operation in making
the tests successfid.

Vour reception reports were far in excess of

anything we had ever hoped to get from your

amateurs. No one dared even dream of such

splendid work. Our reception was badly jammed
by oiu- own stations, but we offer no alibis .

your stations performed much better than ours

in reception of signals. Our amateurs did not

observe the periods of quiet air as we expected.

As far as future Transatlantic Tests are con-

cerned, we do not believe it will be necessary

to repeat our transmission to you, as you have
demonstrated beyond any question of doubt

that you can copy our signals almost at will.

However, we would like to have another chance

at copying yo<n- signals at some future date.

In that res]3ect it is only fair to say that trans-

mission on wavelengths of 4-10 metres is subjected

to severe jamming from ship and shore stations

which continually use that wave, and their

sparks cause tremendous interference. We rather

listen on wavelengths between Ititl and 290

metres simply because wavelength bands above

290 metres are being used for some other service

and interference is to be expected.

Before listing our reception reports by days,

the following corrections are to be made :
—

December 23rd, the reception of 2 PO is

reported. Can you verify transmission of any

British station signing 2 PO ?

December 2r)th. add reception of French 8 AB
and British 2 JZ. We are under the impression

that 2 JZ in this particular ease may have been

British 2 FZ.
December 2()th, add reception of British 2 FZ.

* Probably a mistran.smi.ssion for he.ard.
t Note.—No additional radio report was re-

ceived.—P.R.C.
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December 2ntli, caiK'el report of rer-eplioii
of British 2 FZ.
December 31st, adtl reception British 5 WS.

Cordially vours.
F." H. SCHNELL.

Uainiaii/ lU/A, 1923. {Traffir Manager.)

The corrections noted at the end of this letter

are corrections to the above radiograms, which
corrections were incorporated in the official report
sent witli the letter, and which reads as fol-

lows ;

—

TRANSATLANTIC AMATEUR RADIO TESTS, 1922.
Reception report by days, with call letteis

of receiving stations, types of receivers and
tube equipment, and names and addresses of suc-
cessful receiving stations.

December 22nd, 1!122.

No signals reported (many of oin- transmitting
stations were confused because of CJ.M.T., and
therefore continued testing).

December 23rd, 1922.

G.M.T. Heard Heard by Remarks.

0218 2FZ 9DRR Sending " test."

Wave about 200
metres. Receiver-
super - regenerator
and two-step A.F.
amplifier.

0333 2 FZ 3 HS Sending "test"
(receiver - detector
and one-step A.F.
amplifier).

03-1.5 2 FZ 8 AMD Sending " test."

Wave about 2.50

metres.

0400 8 AB 8 FQ Receiver - detector
and one-step A.F.
amplifier. W a v e

about 240 metres.

? 2 PO 8FQ Wave about 180
metres.

? 2 FZ 2 BML Also other British
stations heard, but
jammed by our
transmitters.

December 24th, 1922.

0156 5SW 1 RU (The writer listened

at 1 RU with the
owner, and both of

us distinctly heard
the code letters

AFGCX (assigned
to 5WS) and the
sign 5 SW several

times. Apparently
the transmitting ope-
rator was confused.
The signal was per-

fectly clear, steady
and easily readable
on regenerative
tuner, detector and
one-step A.F. am-
plifier. The manipu-
lation at the trans-

mitter was perfect

machine-like pre-

cision.

G.M.T. Heard Heard by Remarks.
(about)
0200 5WS 3BEC Code verified.

0220 5WS 2BBB Code verified.

Wave about 215
metres. Receiver-
Reinartz, and one
detector tube.

0220 5WS 1 ANA Code verified. Mes-
sage to American
amateurs received.
Beverage antenna,
Reinartz tuner.

0230 5 WS 1 XP Code verified-

Three-step R.F. de-
tector and one-step
A.F. amplifier.

0230 5WS L.D. Code verified.

AVarner. Wave 200 — 210
metres.

^ 5WS 1 BFG Corle verified.

9 5 WS 1 BQD Code verified.

V 5WS 1 OR Code verified.

December 25th , 1922.

01 50 SAB 8F0 Wave 240 metres.

0435 2FZ 2BSK Wave about 200

043.5

0440

0440

0445

0025

(11.54

December 2lith,

2 FZ 2 CQO

metres.

2 FZ 2 GK Wave about 200
metres. Receiver-
Reinartz tuner,
detector one - step
A.F. amplifier.

2FZ 8FQ Wave about 200
metres.

2JZ 8F0 (Probably 2 FZ.)

5 WS 1 ANA Code verified.

1922.

Wave about 245
metres. Sending
" Vs." Receiver-
Grebe Cr.9, detector
and one-step A.F.
amplifier.

5 WS 1 MO Sending " Radio
Society of Great
Britain." Receiver-
regenerative tuner,
detector and one-
step A.F. amplifier.

(K. B. Warner and
the wiiter listening.

Manipulation of

transmitter not quite
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G.M.T. Heard Heard by Remarks,

up to standard.

Charactei-s were hard
to copy, although
signal was good and
steady.

)

December 27th, 1922.

2 FZ 1 ANA Fading in and out.

0432

December 2Sth,

? 1 ANA

December 29th,

1922.

Cofle imreadable
o,c jamming.

1922.

No signals.

December 30th, 1922.

0310-0410 SAB C.A. Code
Service.

0453

December 31st,

5 WS 3 ADP

verified.

Wave about 1 90

metres. 25 cycle

plate supply. Signals

readable for 1 hour.

Receiver - regenera-

tive, detector and
two-step A.F am-
plifier.

1922.

Detector.

Summary.

2FZ 5SW 5WS 2PO 2 JZ 8 AB
Heard Heard Heard Heard Heard Heard 1

bv bv hv bv by by
8 AMD 1 RU 1 BFG •

9DRR 1 BOD 8F0 8F0 8FQ
!

3HS 1 OR C.A.

2BML 1 XP Ser-
8F0 1 ANA vice,

j

2 BSK L. D.
Warner.

2GK 3 BEG
2'CQO 2BBB
1 ANA 1 MO

3 ADP

Location of Receivers.

Call. Name. Adress.
1 ANA R. B. Boume Chatham, Mass.
1 BFG E. B. White Belfast, Me.
1 BOD G. M. JIathewson Newport, R.I.

1 MO F. H. Schnell Hartford, Conn.
1 OR Plvmouth Radio

Club.

Plymouth, Mass.

1 RU R. S. Miner Hartford, Conn.
1 XP L. W. Bishop Athol, Mass.
2 BBB (i. C. Engel Ridgewood, N.J.
2BML H. H. Beverage . . Riverhead, L.I.,N.Y
2 BSK E. St. John Schenectady, N.Y.
2GK A. (!. Kastenmayer Schenectady, N.Y.
3 ADP J. W. Bum, Chester, Pa.
3 BEG A. M. Young Radnor, Pa.

3 as F. Krai .

.

Washington, D.C.
8 AMD E. L. Jlurrill Lewisburg, W.Va.

Call.

8F0
9 DRR
2 GOO

Name, Address.

F. A. Baumgarten Pittsburg. Pa.

R. S. Rose . . Miuquptto, Mich.

H. M. Zimmerman Elizabeth, N.J.

C. A. Service

L. D. Warner

(Signed)

South Manchester,
Conn.

Schenectady. N.Y.

F. H. SCHNELL.

Since receiving this report enquiries have been
made in order to ascertain if possible whether the

reported reception of 2 FZ could possibly have
been receptions of some other British station

having a call sign which might be misread as 2 FZ,
such, for instance, as 2 FQ or 2 FP, both of which
stations were transmitting during the tests, but

the times of these reported receptions do not

apparently fit in at all with the times of any trans-

missions made from this side, and it can therefore

only be concluded that some confusion has arisen

in these receptions. Possibly the signals that have
been reported in this manner may have really

had their origin at an American transmitting

station or else a transmitter has been employing
an incorrect call sign.

The reported reception of 2 JZ is also apparently

in error, since 2 JZ was unable to operate his

station during every night of the tests and did

not transmit any signals at all on the date reported.

No British station having the call letters 2 PO
was taking part in any of the individual transmis-

sions in this country, and no station having these

call letters can be traced in any of the published

lists of British amateur transmitting stations.

It therefore appears that the only British station

vmquestionably heard in America with verified code

words and other transmission was the special

station of the Radio Society of Great Britain,

5 WS, which was erected at Wandsworth for the

tests, and that the only French station heard was
8 AB, which is operated by M. Deloy, at Nice,

France.
A general description of the erection of this

special station, 5 WS, has already been published,*

and a technical description of the arrangement
of the installation will be given shortly.

It is also of interest to know that two other

reports have been received of the reception of the

test signals sent out from this country, one report

emanating from the operator of a vessel bound
from New York to Eirrope, and the other from

the operator of a station at Reykjavik, Iceland.

These reports are as follows :—The ship operator

was listening-in on a receiver using a single detecting

valve, the fimdamental wavelength of his relatively

large ship aerial being reduced by means of a

series condenser. Signals from 5 WS were first

heard on the morning of December 24th, when the

vessel was 900 miles East of New York, and there-

fore approximately 2,500 miles West of I-ondon,

taking a Great Circle measurement. On Christmas

morning, at about 2,200 miles from London, 8 AB,
a French station, was heard, and signals from a

British amateur station were intercepted, sending

Christmas greetings, the call letters of this station

being doubtful, but thought to be 2 SH. It is

interesting to note that this was probably the

* Wireless World and Radio Review, Vol. XI,

pp. 525-527, January 20th, 1923.
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case, as 2 SH located at Highgate, Xoith London,
was one of the British stations which was allotted

an individual period during the tests. On tlie morn-
ing of the 2t)th. signals were again heard, including
the code word MUPZN, which was apparently
of British origin. This code word was the one
allocated to British 2 CM located at Brentford,
Middlesex. At this time the \"essel was approxi-
mately 1,900 miles from London. On the morning
of December 27th, when the vessel was another
200 miles nearer England, signals from 5 WS and
2 SH were again copied. On the morning of Decem-
ber 28th 5 WS was heard again by the vessel

which was then another 200 miles nearer England.
On December .30th, when still some 1,100 or

1,200 miles away, signals from the following British

stations were heard :

—

2 AW Wakefield, Yorkshire.
2 CM Brentford, Middlesex.
2 SH Highgate. London.
5 MS .Manchester Wireless Society.

5 WS Radio Society of Great Britain.

.-\ French station 8 RRX was also heard.

The operator at Reykjavik, Iceland, who was
only able (o listen-in on one or two nights, as the
set was borrowed, reported that, using a single valve
only, the signals from 5 WS including the code word,
were heard on, December 24th, while later on the
same morning the code word of 2 AW was heard
also.

Doubtless the American listeners had many
sources of interference with as had also the British

amateurs listening for their signals in the first

part of the tests, and as several stations in this

country had been granted by the Post Office

special permission to use a transmitting power
comparable with that enijjloyed by the .American
amateurs, the difference in the receptions in the
two coimtries would seem probably to be due
to the much greater use of radio-frequency amplifi-

cation on this side. The general use of low-power
transmitting stations in this couutry has doubtless
been the cause of the de\elopment of the most
sensitive type of receiver equipment suitable

for the reception anti amplification of short wave-
length signals.

\

Accumulator Charging.

Where D.C. mains exist for house lighting

it is possible to disconnect one of the main

leads at the fuse-board and connect the

accumulators to be charged in series with the

supply. The lead which is at earth potential

should be the one utilised, though the pre-

caution should always be taken of well

insulating the accumulators from earth, as a

slight difference in potential may arise where

a heavy current is passing along the mains.

rusES or
VARIOUS ClifCUITS

ACCUMULATOPS

This method of accumulator charging is

costless and ensures a slow charging rate. The
ver}' slight diminution in the amount of light

given out by the lamps in circuit is imper-

ceptible. By means of a double-pole two
position switch it is possible to connect the

accumulators without interrupting the lighting.

An article dealing with accumulator charging

from D.C. mains appeared in the issue of

January 27th, 1923.

Amateur Crystal Receiver.

A ve y simple yet effective receiver made up
by a reader after studying an article in this

< ijijiciid < ryskil Receiving Set built in a cigar box
and employing variometer tuning.

Jou nal. The principle is very similar to that

employed in a constructional article for the

beginner which appea s on another page.
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Dr. Fleming on the Thermionic Valve
A TALK BY THE INVENTOR ON ITS DEVELOPMENT AND ITS

APPLICATION TO WIRELESS.

THE following is an address which was

broadcasted from the London station

of the British Broadcasting Company
(2 LO) on the evening of February i6th by

Dr. J. A. Fleming, F.R.S.
" Although it is my privilege at frequent

intervals to address large audiences in scientific

lectures, it is a new and interesting experience

to speak by wireless

telephony to an audi-

ence of hidden hearers

scattered over a wide

area, not one of whom
can be seen or heard

by the speaker. Wire-

less telephony is the

very last word in the

application of scientific

knowledge to increase

the convenience and
pleasure of human life,

and it is capable of

being made a powerful

impliment of popular

education. Its develop-

ment is entirely the

result of the invention

of a wonderful instru-

ment, the thermionic

valve, which is a veri-

table Aladdin's Lamp,
annihilating distance

and making all the

world a theatre through which a single

voice can reach. There are many to whom it

is a sufficient pleasure merely to have music
or speech from distant places laid on in their

homes like gas or water for quiet enjoyment.

They do not feel any curiosity to know how
it is done or what were the stages of invention

and discovery by which this modern miracle

has been made possible. Others, however, are

desirous to understand if possible, the means
by which the astonishing feat is accomplished

of listening-in without any wire connection

to the singers at a distant opera or a concert

performed perhaps hundreds of miles away.
" As the earliest stages in the invention

of the wireless valve were made by me at

LTniversity College, London, between 1889 and

1904, it may interest some of those who are

now listening to these remarks of mine by
means of valve receivers, to have some short

account of the beginnings of that invention.
" In 1882 the electric incandescent lamp so

familiar to us all, was perfected by Edison and
Swan. The first lamp consisted of a carbon

filament or thread en-

closed in a glass bulb
from which all the air

was pumped out. When
an electric current was
sent through the thread

it glowed with a bril-

liant light. It was soon
found that the bulb
became blackened on
the inside as the lamp
was used, and the fila-

ment or thread was
after a certain time

burnt through at some
place by excessive

heating. In the course

of my experience as

scientific adviser of the

Edison Electric Light

Company, I noticed

that in some lamps
there was a clear line

on the glass bulb on
which no blackening

took place, which indicated that the carbon

particles had been shot off from the over-

heated point in the filament in straight lines.

The undamaged half of the hairpin-shaped

filament by intercepting this shower of carbon

atoms caused a sort of shadow or line of no

black deposit to be produced on the inner

surface of the bulb. A little later on I found

that these particles thus shot off were all elec-

trified with so-called negative electricity, that

is the kind of electricity produced by rubbing

a stick of sealing wax with a bit of flannel.

" At that time it seemed that these charged

particles were atoms of carbon, but we did not

know then that chemical atoms are built up
of still smaller particles called electrons.

cinmg. F.R.S.
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" For the sake of those who are not scientific,

a few things may be mentioned which are.

definitely estabhshed by countless experiments

in modem chemistry. All material substances

we know are composed of little particles

called molecules. A molecule may be described

as the smallest portion which has the distinc-

tive qualities of that substance. Thus a

molecule of table salt is the smallest possible

part which has the properties of salt. But

molecules in turn are built up of atoms of

elementary substances. We are acquainted

with about 82 different kinds of atoms, and

little groups or bunches of these form all the

vast variet}- of substances we know, just as

little groups of selections of the 26 letters of

the alphabet build up all the thousands of

different words we write.

" It used to be thought that atoms were not

capable of being divided. The very word
atom comes from two Greek words signifying

not able to be cut up. The great discovery

was, however, made about 1898 or 1899, by

Sir Joseph Thomson, the present Master of

Trinity College, Cambridge, that chemical

atoms of matter are built up of still smaller

atoms of electricity called electrons, and it was

soon found that the incandescent filament of an

electric lamp is sending out vast numbers of

these little electrons. An atom of matter is a

ver\- small thing—it would take about 25

million of them, put in a row like marbles, to

make up the length of a single inch. But an

electron is as much smaller than a chemical

atom as a grain of dust is smaller than the

dome of St. Paul's Cathedral.

" The next step of invention was made in

1904, when I placed around the filament of an

electric lamp a cylinder of metal sealed inside

the bulb, and found that a current of negative

electricity could be sent from the filament to

the cylinder but not in the opposite direction.

This at once gave us a means for converting

the feeble but rapid to-and-fro motions of

electricity' in an aerial wire, which are set up

when electric waves from a distant transmitting

station strike the aerial wires, into a current

of electricity all in the same direction by

including in the circuit such a lamp with

cylinder round the filament. I therefore called

the instrument a valve because it acts, as regards

electricity, as a valve in a pump acts for air

or water. It is now called a thermionic valve.

" Next a word must be said as to the pro-

cesses of wireless telephony. At the trans-

mitting station there are special kinds of valves

called three-electrode or transmitting valves,

which create in the aerial wires at the broad-

casting station powerful to-and-fro or

oscillatory or vibratory electric currents.

These in turn create in all surrounding space

effects called electric carrier waves, which fly

out in all directions. At the broadcasting

station there is also a device called the micro-

phone, which picks up the sound of the

speaker's voice or of the music and causes the

carrier waves to be increased or diminished in

amplitude or strength in accordance with the

ever varying amplitude or pressure of the air

waves of the speaking voice. When the

modulated carrier waves strike the aerials of

listeners they produce in them electric currents

which are a feeble copy of those in the trans-

mitting aerials. If, then, the receivers contain

a rectifying valve or a crystal detector, these

pulsatory currents are converted into a flow of

electricitj- all in one direction through the

receiving telephones, and this causes them to

emit a sound of the kind made to the trans-

mitting microphone.
" Subsequently to my invention of the two-

electrode valve, De Forest, in America,

introduced the grid or spiral of wire placed

between the filament and the metal cylinder,

which converted it into a so-called thiee-

electrode valve. This enabled the valve to

amplify electric oscillations as well as rectify

or detect them. In its most recent types,

which are the outcome of the work of many
able inventors, the valve can perform three

duties—it can detect electric vibrations, amplify

or magnify them, and also create them, and it

can truthfully be described as the master

weapon of the radio engineer. Without it

wireless telephony would be only the occasional

feat of experts. \X'ith it wireless telephony has

become the everyday amusement of thousands

of amateurs in their own homes.
"

Radio Society of Great Britain.

At the ne.it Meeting, to be held at 6 p.m.

(tea at 5.30 p.m.) on Wednesday, February

2-,th, at the Institution of Electrical Engineers,

Mr. Philip R. Coursey will describe the

Society's station used in the Transatlantic Tests.

The second of a series of lectures, especially

arranged for associates, took place on February

i6th, when Mr. Maurice Child gave an elemen-

tary lectaie and demonstration. Much benefit

can be der ived from these attracti vc instructional

lectures by those new to wireless. Associate-

ship is open to all interested in t.ie subject, and

tile annual subscription is five shillings.
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Wireless Club Reports.
NOTE.— Under this heading the Editor will be pleaned to fjire piihlicntion to reports of the meelinijs of H'i're/c.v.<

Cluhs and Societies, Such reports should he submitted icithout covering letter and icorded as concisely as

possible, the Editor reserving the right to edit and curtail the reports if necessarii. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation

with the Radio Society of Great Britain.
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Kensington Radio Society.*
Hon. .Secretary. Mr. Joliii Jliin-liio. 2. .Stermlale

Road, West Kensington. W. 14.

The annual meeting was held at headquarters
on January 4th, wlien the Seoretary presented a
report of the Society's activities chiring the past
year.
The new President. Mr. J. H. Reeves, M.B.E.,

gave an addre.ss and followed this up by a lectui-e

on his experiments with the design of H.F.
transformers for short wavelengths. Later, a
most interesting discussion took jjlace on the points
raised.

The minutes of the last annual meetina; were read
anfl confirmed. The balance carried forward was
£.5 15s. Id.

The present officers sul)mitted their resignations

and the following were elected for 1923 :—Presi-

dent, Captain C. T. Hughes, R. E. ; Vice Presi-

dents, Lt.-Col. K. E. Edgeworth, D.S.O., M.C., Mr.
A. F. Hogg. M.A., F.C.S.. Mr. A. Vinycomb, D.Sc,
Mr. W. L.' McPherson. B.Sc, Mr. W. T. James,
Mr. Goldstone : Hon. Secretary, Mr. H. J. South,:

Hon. Asst. Secretary, Mr. A. G. Beeson ; Hon.
Treasurer, Mr. G. Fowling ; Librarian, Mr. P.
.Smitli : Cttstodians ofjfApparatus, Mr. M. A. G.

Police Constable W illium Wooding of the Mctropolitati Police Force with his home-made seven-valve set unit
find four-valve amplifier on which he has received broadca.st telephony from America.

The Hon. Secretary will be pleased to give
particulars to any person desirous of joining the
Society (whether in the possession of a broadcast
or experimental licence).

Woolwich Radio Society.*
Hon. Secretary-. Mr. H. J. South. 42. Greenvale

Road, Kltham, S.E.9.

The annual meeting of the above Society was
held at the Y.M.C..\., Uoolwich, on Friday evening.
January 2()th, 1923, at 8 p.m. Captain C. T.

Hughes, R.E., Vice-President, being in the chair.

Beeson and Mr. F. Cameron ; Committee. Messrs.

Houghton Frazer, Potter, F. W. Smith and
Cameron.
A hearty vote of thanks was passed to all the

gentlemen who had rendered valuable services

diuing the year, and to Mr. Ellani and Mr. Morley
for gifts of apparatus.
The result of the competition organised for the

crystal set of home construction which was the
most simple and efficient, was then aimounced.
The first prize, a pair of Bro%vn's H.R. telephones,
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was awarded to Master F. Ethvards ; the second
prize, a W. A" M. variable ec^ndenser, to Mr. (J.

Dowling : the third prize, a complete aerial, to

Mr. F. \V. Smith.
Intending members are welcomed at any weekly

meeting on Wednesday evenings at 8 p.m., at the
Y.M.C.A., Thomas Street, Woolwich.

The East Lpndon Radio Society.*
Hon. Secretary. Mr. S. D. Simmons, 60, East

Ferry Road, London, E.I 4.

On Tuesday, .lannary 'MHb. two interesting short

lectures were given in the Lecture Hall, Woodstock
Road, E.U, by Mr. .\. .1. Alexander and Mr. J.

Keens.
Mr. Alexander gave a lucid description of a

non-radiating two-valve (H.F. and Detector) set,

from which he had had excellent results. He
impressed upon the members the necessity for all

amateurs l)olding experimental licences, to use
some such circuit as this when conducting ex-

periments duiing broadcasting houi's.

]\Ir. J. Keens followed with very informative

details as to the construction of an accumulator
H.T. unit.

The Secretary of the Society will be plea,sed to

hear from all amateurs in the district, and visitors

to the Lecture Hall, Woodstock Road, E.14, will

receive a cordial welcome any Tuesday or Friday
evening after 7.30 p.m.

Ramsgate, Broadstairs and District Wireless
Society.*

.Joint Hon. Secretaries, Mr. F. Harrison,
• Rochester Cottage," St. Lawrence, Ramsgate
(Ramsgate), and Mr. F. C. Marshall, 6, Ramsgate
Road, Broadstairs (Broadstairs and District).

Diu-ing the month of February, Mr. .Tames Himt,
who has been elected to the Committee, gave some
very interesting lectures on " Transformers " with
|iractical demonstrations. Mr. Hunt, who has

evidently studied his subject with much care, has
been keenly followed by the members week by
week, and all state that much \aluable information

has been received. Mr. Hunt has been cordially

thanked by the Society for the trouble and time
he has devoted to making his lectures so lucid and
instructive. The Society is pleased to state that

Mr. Hunt has received with great clearness the

.\merican Concert transmitted on Saturday, .Janu-

ary 2(lth, from WJZ, which included music and
a .speech on tlie " Ruhr Question " by a Mr.

.\bbott, the concert being transmitted from a

Studio at II, West 49th Street, New .Jersey City.

The Society's membership shows an increase

over that of last month, and the membership list

is now Hearing fifty. Mr. W. R. Greatwich of
" St. Benets " Ramsgate, has been elected a Vice-

President of the Society.

Wolverhampton and District Wireless
Society.*

Hon. Secretary, Mr. .1. .\. H. Devey, 232, Great
Brickkihi Street, Wolveiiiampton.
An exceedingly interesting and instructive

leetme was given to the above Society by the

Vice-President, W. E. Fisher, Esq., D.Sc, on
Wednesday, .January 31st, entitled " Oscillations,"

a large number of wireless experimenters being

present.

Dr. Fi.sher, in his discourse, treated the subject

of oscillations from several .standpoints, including

those of sound and light, mentioning that most

of our ideas on the subject have been evolved
from sound, giving as illustrations the vibrations
of a timing fork or of a fiddle string, and explaining
that the mcdiiun through which viljrations pass
fixes the speed, also pointing out that the trans-

mission of light across space proves that there is

a medium.
The lecturei' went on to say that we cannot have

an electric current without an effect on space.

Emphasis was laid on the fact that there was a
marked re.semblance between the transmitter
and the receiver, and that good radiators were
also good absorbers.
The theory of the wave motion was dealt with

in a most scientific manner, showing whj- wireless

wa\es differed from otlier kinds, and the reasons
for the use of long and short wavelengths, etc.

The appreciation of the audience was shown by the
ajjplause and the thanks accorded to Dr. Fisher

at the conclusion of the lecture.

Smethwick Wireless Society.*
Hon. Secretary. .Mr. R. H. Parker, F.C.S.,

Radio Hou.se. Wilson Road. Smethwick. Staffs.

.Al a meeting held at the Society's headquarters on
.January 12th. the syllabus of forthcoming lectures

was discussed, some sixteen lectures, visits and
field days being arranged.

Watford and District Radio Society.
Hon. Secretary, Mr. F. .\. Moore, 175, Leavesden

Roari, Watford.
On Friday, .January 2<)th, the above Society

made a break in the visual programme of lectures,

and gave a wireless demonstration at headquarters,

a four-valve set with Amplion loud speaker being
kindly lent by Mr. Chri.stie for the occasion.

The fact that the large room used by the Society

was packed with visitors proves the popularity

of the subject in the town.
Mr. Christie commenced proceedings at 8 p.m.

with a general survey of the basic principles of

wireless telephony. Later on 2 LO was tuned
in and music ami speech were plainly audible all

over the room.
In view of the popularity of this demonstration,

the Society ijropose giving otliers in the near future.

Haileybury College Wireless Society.
Hon. Secretary, Mr. D. H. Carter.

This .Society was formed last term (October, 1922)
with Dr. Thomas, M.A., B.Sc, LL.B., Ph.D. as

I'resident ; J. C. Yule, Esq., as Vice-President

and Hon. Treasurer and D. H. Carter as Hon.
Secretary. Other members of the Committee are

Messrs. R. R. C. Armour. R. Griffith, C. H. Lan-
kester. H. R. .Mappin, J. B. Miller, and R. F.

Wilson. The total membership for the greater

part of last term was 87.

The object of the Society is educational, and
with this end in view, lectures were held fortnightly

last term ; and this term an aerial is to be at the

disposal of members, on which to use their own
and the Society's apparatus.

Gricklewood Radio Club.
The first meeting of the above club in their

new rooms at the old Billiard Hall, St. Peters'

Church was helfl on February 3rd, at 8 p.m.
The Chairman, Mr. .James C. Fisk, in opening

the meeting, set forth briefly for the benefit of new-

members the objects of the club and promised
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attractions in the shape of lectures, experiments,
and demonstrations each week. At 8.45 p.m.,

Mr. H. Stopher of the 'roclmical t'ommittce wa.s

called upon to f;i\e the lirst of a series of pro-

^ressive lectures wliich pi. i\C( I to lie very instructive.

The Wisbech and District Radio Society.
Hon. iSec letary. Mr. .\. Hopkin. I.'!, Victoria

Koad, Wisbech.
The above Society has been formed, and those

interested who reside in thetlistrict are in\'itcd to jc'in.

Swansea and District Radio Experimental
Society.

Hon. Secretary. Mr. Herbert T. Morgan. 2 IS,

Dxford Street. Swansea.
On January 24tli at their headquarters, the

Y.M.C.-A., a very interesting lecture on " The
Tliermionic \'alve " was given by Mr. H. Mactaggart,
of the (ieneral Electric Company.
He concluded his lecture by answering many

questions and clearing up debatable points. The
lect\irer also referred to the four-electrode vah'e.

ami lias promised a demonstration and lecture on
this valve at an early date.

Leeds V.\I.C..\. Wireless Society.
Hon. Secretary. Mr. N. Whiteley, Y.M.C.A.,

.\lbion Place, Leeds.
.\ meeting was held at headquarters at 7.45 p.m.

on .lanuary 22nd, with Mr. (_J. Boocock in the cliair.

-\fter the minutes of the pre\ious meeting had been
read and accepted, the Chairman called upon
Mr. ToiiTibee to give his paper entitled "' .\ccumu-
lators, their Construction. Action and Treatment."
Jlr. Toynbee dealt with his subject in an exceedingly
able manner, and at the close dealt with various
questions a.sked regarding the Edison Nickel Cell. etc.

'I he lecturer was thanked with much enthusiasm.
To stimulate an interest in telegraphy, Mr.

Whiteley then gave an interesting description of

commercial working, and announced the formation
of a Morse class.

The meeting room has now been fitted up with
all the necessary tools and appliances, antl work
has been commenced on the Society's foui-\alve
set, so that operations can be commenced when
the licence arrives.

The next meeting was held on January 29tli, at

7.30 p.m., the chair being taken by Mr. G. Boocock.
The evening was devoted to general discussion,

one item, the proposed aerial, bringing forth a
storm of suggestions. The club-room is situated
in the basement of the building, and does not hold
a very ideal position for the use of an outside aerial.

Experiments will be made with frame aerials and
also lighting mains.

Mr. R. H. Toynbee was elected Chairman for

the ensuing month.
The following are the present airangements :

—

Monday nights, at 7.30. lecture or discussion ;

Wednesday nights, at 7.30. workshop night and
.Morse class ; Saturday afternoon and other times
as required, workshop practice.

Radio Society of Birkenhead.
Hon. Secretary, Mr. K. Watson, 35, Fairview

Road, Oxton, Birkenhead.
A meeting of the Radio Society of Birkenhead

took place on January 18th. Buzzer practice
was held at 7.30, taken by -Mr. McKinlay, a skilled
operator, and at 8 p.m. the Chairman, Mr. King,
called upon Mr. .^{cKinlay to deliver a lecture
on accumulators. The lecturer, in a \ erv able

mannci-. described the action and construction
of an aicumulator, showing the difference between
the dry battery and the accumulator.

Mr. McKinlay has very kindly pre.sented the
Society with some excellent diagrams of various
ship sets. A very lively discussion took [>lace

after the lecture, and many questions were a.sked
as to the mysterious fading effect of 2 LO which
is experienced in the.se parts.

Hoylake, West Kirby and District Wireless
.\ssociation.

Hon. Secretary, Mi-. J. D. Wood. 7. (Irosvenor
Road. Hoylake.

.\ general nieetina was held at the (!reen Lodge
Hotel, Hoylake, on .lanuary 22ntl, when the chair
was taken by the \'ice- ['resident, Mr. S. Evans.
.-V.M.I. E.1'2. In the course of his opening renuuks.
Mr. E\'ans referrcLl to the ladies' meeting held
on February 5th, when through the courtesy of
Mr. a. W Wall, members and their lady friends were
enabled to listen-in to a concert from one of the
B.B. Company's stations. The Chairman then
called upon Mr. Waygood, A..M.I.E.E., to give his

lantern lecture on " Tiansformers."
The lecture, with its many excellent lantern

views, was thoroughly appreciated by all present,
a detailed and lucid exposition being given of the
theory, construction, and evolution of the modern
transformer. Among the lantern views of large

transformers was one of a three-phase transformer
weighing 2 tons 17 cwts.. which is coolerl by im-
mei'sion in a tank containing .5 tons of oil. The
terniinals on this transformer measure 8 ft. in

length and are built in the form of a condenser
in order to cope with the pressure of 100,000 volts.

Questions were answered by Mr. Waygood at

tile conclusion of his very informative lecture.

Mr. J. H. Harley proposed a vote of thanks, which
was seconded by Jlr. S. Evans, who also proposed
a vote of thanks to Jlr. S. H. Cocks for his

hanflling of the lantern.

The Portsmouth and District Wireless
Association.

Hon. Secretary, Mr. S. G. Hogg, 9, Pelham Road,
So\itlisea.

Undoubtedly the best 'esolution this Association
could ha.\e made to begin the New Year was it.s

application for affiliation to the Radio Society oi

(Jreat Britain.

At the annual meeting of the club hekl in

December, Mr. J. H. C. Harrold, .-i^.M.I.R.E.,

was elected President of the Club for the present

year, and at the meeting of the Association held on
January 24th Mr. Harrold delivered his Presidential

address.

After returning thanks for his election as Presi-

dent. Mr. Harrold promised to do his utmost for

the club, and be worthy of the honour of the
Presidential Chair. He then gave a short address

on wireless telegrajihy in general, explaining the

advancement that it had made. Upon request, the

Presitlent then explained that a single aerial is

preferable, but there are limits to the heights to

which they may be erected. There was a tendency
to erect them as high as possible, which, however,
only increased the number of spark signals, and
decreased the t'.W. signals.

Meetings are held at the Club-rooms, situated at

The John Pile Memorial Rooms, 44, Fratton Road,
Portsmouth, on Wednesday evenings at 7.30 p.m.
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Huddersfield Radio Society.*
Hon. Secretary, Mr. C. Dyson, 14, .Tolm William

Street, Hiicldersfield.

An interesting evening was spent by tlie members
of the Huddersfield Radio Society on Tuesday,
January 23rd, in listening to Mr. J. L. Goss's
explanation of the Society's receiving .set. Mr.
J. A. Badharn occupied the chair, and there were
about 30 members present.

Mr. Cioss stated that the set had been designed
and built by the technical committee. Three
valves were employed, and provision was made for

the addition of two more valves. The set was
housed in a jDolished mahogany cabinet, and each
valve was mounted on a separate panel, in order
that any combination of circuits could be tested.

The tuning vmit was separate, and of the well-known
three-coil type. This was designed and constructed
by Mr. J. W. Jowett, of the technical committee.
The moving of the tiuiing coils was operated by
heavy brass gears, and all tei'minals, switches.
and other fittings were nickel plated. The in-

struments worked exceedingly well, and Manchester'
broadcasting could be heard with the 'phones on
the table.

A vote of thanks was ].iroposed by Mr. P. Priest.

Durham City and District Wireless Club.*
Hon. Secretary. Mr. E. H. Chapelow, 2, Briervillc.

Durham.
At the meeting held on January 26th the C'haii'-

man announced that on account of business changes,
Mr. G. Barnard had tendered his resignation.
Pending the annual general meeting, the Committee
have appointed Mr. E. H. Chapelow, of 2, Brierville,

Durham, to succeed to the office. Mr. Chapelow
is a well-known local citizen, and will commence
his duties with the best wishes and active s\ipport

of his club colleagues.

Mr. Clias. Donaldson, of the Postal Service, gave
a lecture on the " Electron Theory." The lecturer

gave much valuable information, and concludeil

by giving some very interesting illustrations of the
iLses to which " wireless " was put during the war.
A hearty vote of thanks was accorded to Mr.
Donaldson at the conclusion.

Radio Society of Wallasey.*
Hon. Secretary, Mr. C. D. M. Hamilton, 24,

Vaughan Road, New Brighton.
The annual general meeting, lield on Decembei'

20th, 1922, brought to a close a most successful

session. The election of officials for 1923 was
arranged, and the vacancies were filled as follows :

—

President, Mr. J. C. Mason ; Vice-President,

Mr. F. Cowan ; Hon. Treasurer, Mr. W. F. Mills ;

Hon. Secretary, Mr. C. D. M. Hamilton ; Assistant

Hon. Secretary, Mr. ^^'. Smith : ('ommittee,

Messrs. Bellas, Martin, McBride, Taylor, Roscoe
and Wood.
The Presidential address was delivered on

December 27tli, Mr. Mason selecting " Ohms Law "

as the subject of a most interesting lecttu'e.

Jamiaiy 3rd was an ojjen night, the evening being
devoted to the settlement of various difficulties

advanced by the memVjers.
Mr. Roberts veiy kindly gave a continuation

of his lecture, " The Earth in the Aether and
Unsolved Problems " on January lOth. As usual

Mr. Roberts' lecture raisefl many points of interest

which were discxiased at length.

On January 1 6th a valuable lecture on " Direction
Finding " was delivered by Mr. R. H. Taylor.

The Working Mens' College Wireless Club.
Hon. Secretary, Mr. A. Fryatt.

A dance was given by the above club on January
5th, 1923, to aid the club's funds, and thanks to

the efforts of members of the College and their

friends, it was a great success.

With the proceeds it is proposed to install a
powerful receiving set, and to convert the present
cabin into a cosy parlour in order that members
can invite their friends to listen in on specified

evenings to the broadcasted performances now
being given by- Marconi House and other stations

in England.
The club greatly appreciated the broadcasting

of the Co\ent Garden Opera, which was splendidly
received.

All who wish further particulars of the Club are

asked to communicate with the Secretary, at the
Working Men's College, Crowndale Road, N.W.

The Hinckley and District Radio Society.
Hon. Secretary, Mr. W. Bliss, The Haven,

Cleveland Road. Hinckley.
The recently foi'med Society held its first

meeting on .January 10th at the premises of Messrs.
W. Ward & Son. who have placed a room at the
disposal of the Society until suitable accommodation
is forthcoming. Rules of the Society had previously
been drawn up by the committee, and these were
explained to the meeting and copies distributed.

The Secretary reported that se\eral prominent
gentlemen had been approached with a view to

their election as Vice-Presidents, but there hatl not
been time to receive replies.

The question of securing permanent premises
was discussed, and the Secretary instructed to

ascertain whether a. room was available at the
Grammar School. Several new members were
eiu'olled. and it was decided to form a Morse class.

Meetings ^vill be held on alternate Tuesdays.

St. Bride Radio and Experimental Society.
A meeting was held on Tuesday, .January 9tli.

at St. Bride Foundation Institute, Bride Lane.
E.C.4, when a Formation Committee was established
to make preliminary arrangements, draft rules, etc.

The Committee met again on Tuesday, January
23rcl, antl have now completed all the details

necessary to place before a geneial meeting. This
meeting, which will be held at a date in the near
futiu-e, will be preceded by a short address and
demonstration by an influential gentleman who
has kindly consented to become President of the
Society. Due notice will be given in the technical
I'ress, but anyone interested shoiild send his

name to the Hon. Secretary at the above address,
when notice of meeting will be posted.

Proposed Radio Club at Grays (Essex).
In connection with the proposed formation of

ci radio club ft)r (Jrays and District, a meeting
was held at the >'ictoria Hall, Grays, on February
1st. It is hoped that all wireless enthusiasts
in the district, whether already i)OSsessors of

sets or not, will cornnumicate with Mr. L. Freeman,
of the Emjjire Theatre, Grays, and help to

make the club tlie suece.ss it already promi.=es

to l:eccme.
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Notes.

The Opening Ceremony*' at

SWA.
Tlif opening ot the new CaidifT

Broadciisting station 5 WA, and
the formal inauguration of the
.Service, wtv; jjerformed by the

Lord Mayor of Cardiff, Alderman
Dr. .1. J. Biggs, on the evening of

Tuesday, February 13th.

The Progress of British Broad-
casting.

With the addition of the CardifT

station (5 WA), wliich was opened
on February 13tli, there are now
five broadcasting stations in opera-

tion in Great Britain. The sixtli

will be the <!la.sgow station, which
is expected to be opened on
Monday. March 19th. This station

will have the call letters 5 SC, and
will carry out transmissions on a

wavelength of H."> metres. There
is also some talk of establishing a

station at Plymouth in accordance
with the Postmaster General's

original plan, but up to the pre.sent

no decision has been reached.

Reserve of Air Force Officers.

The Air Min.sitiy announces a xhe Mayor of
decision to expand the reserve of „j the opening
officers by the entry as officers present are

:

—
of a mnnber of ex-officers of the
Flying .Services and others with
.-special qualifications for flying and technical tluties.

The Air Jlinistry is accordingly prepared to receive

applications for enrolment from officers who served

as pilots in the R.F.C., R.A.F. or R.X..\.S. in

the war. and gentlemen qualified as civilian pilots

or possessing teclmical qualifications, including

wireless telegraphy and signals. Full details and
forms of application may be obtained from the

.Secretary. Air Ministrj-, Kingsway, W.C.2.

Bamberger Broadcasting Station (WOR).
Experimental telephony transmissions will be

made commencing at 12 p.m. (New York
time) on February 23rd, with a view to

bridging the Atlantic. A special concert is being

arranged, and it is hoped on this occasion that

reports of successful reception will be forthooining

from experimenters in Europe.

The 450 metre French Telephony.
L'Ecole .Su]5erieure des Postes, Telegraphes et

Telephones de Paris, is conducting, from its teclmical

laboratory, special telephonic transmissions. This
laboratory conducts research work in all branches
of wireless telegraphy and telephony. At the
present time the experiments consist in trying out
from the point of view of volume and quality all

possible types of wireless telephone transmitters,

and in order that these tests shall be as exhaustive

Cardiff spenking into the microphone on the occasion

of the Cardiff Broadcasting Station. Among those

Sir William Noble, Lord Oainsford, Mr. Cory and
Mr. J. C. W. Reith.

as possible, transmissions of all kinds, such as

speech, music, and songs, are included in the

programmes. The transmissions take place regu-

larly on Tuesday and Thiu-sday evenings from
7.45 to 10 o'clock, and on Saturday afternoons

from 4.30 to 7.30. The wavelength used is 450
metres with 500 watts in the antenna. The trans-

missions commenced on January 23rd last. Many
reports are received in this comitry of these trans-

missions, whilst in Paris and neighboiu-hood

reception is excellent on a crystal. This station is

proposing to transmit lectures of an educational

nature, which will imdoubtedly be verj' much
appreciated.

Four Broadcasting Stations Received on a
Crystal Set.

.\ Biu-nham-on-Sea reader, Mr. L. Lott, using

a Pericon crystal receiver only, has succeeded in

hearing iour of the five British Broadcasting

Stations. Birmingham and Manchester, as would
be expected, were heard loudest with Newcastle

fainter, but as far as the music was concerned

fairly distinct. The.se results were obtained by
using a single-valve circuit with no reaction, and
then changing over to the crystal. Another
experimenter. Dr. Burns, President of the Burnham,
Highridge and District Wireless Society has also

been successful in receiving three of the five stations

on a similar circuit.
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DeathJof Professor Rontgen.
Professor Willielm von Rontgen, the well-known

(ierman physicist and discoverer of X-rays, has
died at Munich at tlie age of 78. Rontgen was
born at Lennep in Rhenish Prussia, and became
Professor of Physics in the University of M'iirzburg
in 1885. It was while carrying out some experi-
ments with the Crookes tube that Rontgen dis-

covered the"existence of wliat he called " X "-ravR,

l^roJC^-^nr WillKibn von Honfr/en.

and which ai-e now associated with his own name.
It was readily perceived by Rontgen him.self and
many other physicists that his discovery must
give a new turn to the then current view of the
con.stitution of inatter. Other workers correlated

this and subsequent (lisco\'eries with their own

observations in electrical science, and the movement
may be said to have culminated in the epoch-
making discoveries of Bragg and Rutherford and
our (present ; chie\'ements in wii-eless telegraphy
and telephony. The application of Rontgen rays
to the treatment of disease is a familiar featme
in present-daj- surgery and their use in the
industries as a means of examining opaque bodies
for internal structure and defects is extending rajiidlj'.

Wireless Sets Wanted for Hospitals.
The g<)0(i \\ork carried on by the .Alexandra

-Musical Society in providing entertainments for the
wounded soldiers and sailors still in hospital and
other sick persons in hospitals and sanatoria
^demands the greatest support and encourageinent.
Wireless entertainments have been successfully
•introduced, and have met with great appreciation
and the President of the Alexandra Musical Society,
The Rt. Hon. Lord Leigh, makes an appeal for

gifts of wireless receiving sets for the hospitals
of the West Midlands, etc. Firms willing to help
in this direction should write to ;\Ir. E. C. Thomas,
24!l. Albert Road, .\ston. Birmingham.

Wireless Developments in Brazil.
Rapid dc\eIopments in radiotelephony are ex-

pected to take place in Brazil with a consequent
wide demand for receivers. Radio apparatus
hitherto entering Brazil has mainly been oi German
(»r I'nited States origin. Importers of wireless
a|ipai'atu.s are at present required to obtain a
special permit i.ssued by the De|iartmcnt of Trans-
portation and Public Works, but the Government
lias been a|)proached upon the question of abolishing
or modifying such restrictions so as to admit of

a wider market for radio apparatus. A wireless
.seivice has been established between the Re]3ublic.s

of Brazil and Mexico under treaties concluded
between the two states. German enterprise, it

is reported, is seeking to obtain a concession for

the introduction into Mexico of radiotelephone
broadcasting.
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The Sterling Telephone Company's Booklet.
I'vihliration No. :i42 of iho Sterling Telophono

atul Klei-ti'iu Co., Lti.i.. 'I\)tt('Mhain House, Totten-
luiin Coiiit Road, London, is an illustrated eatalogne
ol tliis well-kinnv lirni's radio reeei\'ing sets iioin

crystal to multi\alve.

A Leeds Firm's New Branch.
The Britisli Wireless Supply Co., Ltd., of

Leeds, has added to its branches sliowrooins
at 04, Frith Street, Shaftesbury Avenue, London,
where demonstrations are held daily, and
a full line of the firm's nianufaetui'es can be
e.xainined. This concern has also opened a new
e.\perimental laboratory and test department at

^'irginia Mills. Leeds.

Messrs. Burndept's New Catalogue.
In the innii of a well printed and artistic booklet,

Messrs. Rurndept, Limited, of Kastnor Works,
Rlackheatli, .S.K.S, have issued a catalogue of the
amateur and experimental receiving equipment
nianufact\nc<l by them. i)escripti\e details and
nmneroiLs illustrations make this publication, the
price of which is Is., an attractive and useful
guide to all who are interested in wireless.

A Handy New TerminaL
The Birmingham Products Co., of 11, Smnmer

Row, Birmingham, are manufactining a new
type of small terminal which is particularly u.seful

in experimental work.

A Year Book for the Amateur and Experimenter.*

THH enormous increase in the serious intei'est

taken in Wireless in all its branches has
added to the ranks of the .\mateur and Ex-

perimenter to such a degree that it was felt that

a Year Book specially devoted to their interests

was not only desirable but absolutely necessary.

The publishers of The Ycnr-Book of Wireless

I'elegi'iphy and Telephony,^ have therefore filled

the ga[i with a special edition devoted solely to

these interests. Its 8t)4 pages are chock-full

of wireless interest arranged in a systematic and
concise form facilitating easy reference to any
\\'ireless Want.

In addition to the usual Year Book contents
there is a complete Historical Survey' of Wireless

from its birth up to the present day. written by
J. St. Vincent Pletts, a well-known authority on
Wireless. A specially compiled section giving the

Laws and Regulations of the countries of the world
regarding .\mateur. Experimental and Broadcast
wireless shows at a glance the position of the Ama-
tem', the Experimenter and the Broadcast Receiver,

with regard to the laws of the particular country
in which lie is domiciled. .\ Directory of Wireless

Traders, included at the end of this section, should
pi'ove of considerable value to those who wish to

piu'chase either complete sets or accessories for

making up their own instruments.

Every listener-in wants to know who and what
the signals are that he is receiving ; the Directory

of the Worlds Wireless Stations, containing e\ery
known land, ship and air station, in conjunction
with the specially drawn map section, printed in

t«'0 colours, forms the most complete and detailed

information yet published. Ready reference is

obtained at a glance to any station from its call

letters, or vice versa.

Similarly, a section containing the most up-to-date
information on Hydrographic, Meteorological, Time
and General Signals, with explanation and tabular

transmission lists for every country of the world,

enables any such signal to be recognised and decoded.
The section has been prepared by W. G. W. Mitchell,

* The Year-Book of Wireless Telegraphy and
Telephony, (is, nett. The Wireless Press, Ltd..

12-13, Henrietta Street, W.C.2.

f The Year- Book of Wireless Telegraphy and
Telephony, los. nett. The Wireless Press, Ltd.,

12-13. Henrietta Street, W.C.2.

whose articles in this jo\n-!ud liii\c Ijeen so iiuicli

ajjpreciated.

Direction l^indmg is a subject of growing im-
portance, and is taken care of in a special section
where an instructive article by R. L. .Smith-Ro.se
is followed by the Regulations and I'rocechue i?i

force for Direction Finding in the various cotuitries
of the world. '" Recent Progress in .Automatic
Reception," " Aerials," '" Valve Design and Manu-
facture, ' and "" Multiple .\erial .Vrrangements,"
form the subject matter of the four special articles

specially written for this Year Book. .V complete
Patent section, with an article on the Valve Patents
of 11122 and British and American Patent Specifica-
tions for the past year, give the Patent situation
to date.

Progress in .Aviation Wireless has been con-
solidating diu'ing the past yeai", and an article by
an official of the .\ir Ministry gives, in a clear and
interesting manner, the position of Wireless in
its relation to Civil .\viation. Much other useful
information combines to form an Aviation Section.

Read}' reference to data for necessary wireless

calculations is difficult and involves, usually,

peiusal of several publications. A Useful Data
Section giving Definitions, Eoreign Equivalents,
Useful Tables and Graphical Symbols for Wireless
Diagrams, should do much to ob\'iate this and bring
to hand much that takes precious time to search for.

Comi^any Notices, Biographies, Obituary Notices,

a Literary Index, and a Code Section are self

explanatory from their titles, and are more complete
than has yet been possible to produce in the achance
of the science and practice of Radio.

ilentioned last, but by no means least in im-
portance, is the extensive Amateur and Experi-
mental Section in which the Editor of The Wireless

World and Radio Review gives a resume of the

.\mateur and Experimental situation. This is

followed by a Director}' of the World's Wireless

Societies, Call Signs and particulars of British

and French Experimental 'transmitting Stations,

and a List of Regular Transmissions.

Every Wireless enthusiast should obtain a copy
of this Year Book. By so doing he will save
much anxious thought and render his experiments
all the more interesting by reason of his having
to hand reliable information for readv reference.

E. A. C.
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Radio Society of Great Britain.
REPORT OF ANNUAL CONFERENCE HELD ON JAN. 24th, 1923.

The Aiuiual Conference of Wireless Societies

aftiliatt'tl to tlie Radio Society of Great Britain

took place on Wecbiesday, January 2-tth, at "2.30 p.m.
at the Institute of Electrical Engineers.

Ailmiral of tlie Fleet Sir Henry B. Jackson,
retiring President, at the coinmenceinent of the
proceedings took the chair in the absence of the
President, Dr. W. H. Eccles, F.R.S., who was
unavoidably absent. Aiter the minutes of the last

Annual Conference held on January 25th, 1922,

had been read and coufirnied.

Admiral Sir Henry Jackson, addressing the
Conference, said :

—
It gives me great pleasure again on behalf of

the Radio Society of Great Britain to welcome the
delegates from the affiliated societies, and I can
only reiterate the ^ews which I expressed last year
and hope that the delegates will unhesitatingly
give voice to their opinions. In the absence of our
President, Dr. Eccles, I am taking the chair, but
as I have to leave in less than an hour, I am going
to ask our Chairman, Sir. Hope-Jones, to conduct
the proceedings.
We have had a busy year, and we in the Society

in London have done our best to meet the difficult

situation we have been faced with. I hope you will

bear in mind that in working for the good of all

people interested in wireless, especially the amateur
experimenters, the Society has done good and
valuable work, and that in all matters we have had
the interests of you all in front of us.

I will now ask Mr. Hope-Jones to take the chair

and conduct the proceedings of this Conference.

Mr. F. Hope-Jones.
This is the foiuth Annual Conference and it has

been prepared for in the ordinary maimer by
circularising the various affiliated societies (of

which there are now one himdred and twenty-
five), with suggestions for the Agenda to be dis-

cussed. From that circular has of course arisen

a very considerable mass of Correspondence from
the various Secretaries, particularly of those
societies who either are too far off, or for other
causes have been unable to send delegates. I think
it is only fair that I should read some part at any
rate of their letters, extracts from which will

suggest matters for discussion which are not
necessarily on the Agenda, and I desire that any
subject within the range of our interests may be
discussed if time permits.

You will see the first item on the Agenda is the
better organisation of this Aiinual Conference,
supposing it is thought to be desirable. In order
to test the \iews of the Societies on this subject,
and to encourage a free expression of opinion, we
put forward the following suggestions, the first

relating to the organisation of these Conferences
as follows :

—

1. Organisation of the Conferences :

—

(a) That a General Committee be formed
consisting of delegates irom the Atli I iated Socie-

ties, one delegate from each Society, and one
additional delegate for every 50 merabera beyond
the fii-st 50 ; delegates from the Radio Society
of Groat Britain to attend in the same proportion.

(6 ) That this general Committee hold quarterly
meetings alternatively in London and in some
Provincial centre ; thus the meetings in one
year might be in (1) London ; (2) say, Birming-
ham ; (3) London ; and (4) say, Leeds.

(c) Each meeting to elect its own Chairman
•ind to select t he rendezvoiLs for the next alternate
meeting.

(rf) Instead of an Affiliation Fee of a guinea
from each Society, it is proposed that each
AffiUated Society shall pay in proportion to its

membership, viz.. Is. per head.
(e) The .Secretarial Expenses (hire of hall,

etc. for the meetings of the General Committee),
to be met by the Radio Society of Great Britain.

The Chairman then read extracts of letters on
this subject from the Secretaries of the Societies

at Leeds. Houuslow, North Shields, and Willesden,
and announced that opinion revealed by this

correspondence was practicallj' luianimous against

increase of subscription in the form of a per capita

charge of Is. per head—vulgarly and popularly
spoken of as " a bob a nob."

I think (he continued) a slight increase of affiliated

societies' subscriptions would be necessary and it

can be done in another form.
The main question for you to consider is : Do

you want a more frequent conference than one a
year in January, as it has been held in the past ?

If so, how many, and where ? And do you ^vish

to endow it with authority and executive ability ?

Personally I think the method has worked very
well in the past by which you have the Committee
of the Radio Society of Great Britain meeting
frequently with their ears cocked up to catch the

slightest whisper of what is wanted from any part

of the country, in order to give effect to those

wishes. So far, that to my mind has given us
sufficiently close touch, but on the other hand, if

it was thought that an executive authority of your
own was desired, we are only too anxious to hear

what your views are on any of these subjects

comprised under the headings of item (1).

The meeting was then thrown open to the dele-

gates.

Mr. H. A. Epton (Hackney and District Radio
Society).

My Society has gone into this question, and I

wi'ote a note giving our views, but perhaps 1 might
put one or two before you. The first thing that

we considered when we were discussing the question

was this: Wliat position will this General Committee,
referred to in this item of the agenda, have in

the Radio Society of Great Britain ? Will it be

a supreme body or will it be only an advisory

body ? I notice from the letter heading of the

Society that there is a Committee. This is re-

elected atmually. I should like to know whether
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tliis proposed tieH-ral Coniniittee is to supersede
that Committee now in existence, or whetlier it

f:an only convey its suggestions to the Committee
of tlie Radio Society of (Jreat Britain. If tlie

Oeneral Committee is not the supreme power, oiu'

Society consider its purjiose cannot be very impor-
tant, but if it will ha\e tlie power to carry out
the ideas on which it has opinions then I can see
that this General Connnittee will be able to do
very useful work. My Committee lias requested
me to ask this question liefore any decision is made
so that we may luiow the purpose of this new
Committee.

Mr. H, Taylor (Derby Wireless Club).
We are in favour of holfling the meeting in

London as heretofore.

Mr. A. J. Dixon (.Vortli Middlesex Wireless
Society).

My Committee thinks that the idea of the Com-
mittee being formed as suggested is quite a good
one, but I, personally, more or less agree with the
first speaker that it .would be well to know what is

the precise position of that Committee. .\s regards
the meeting in the provinces, this is nearly the
same as oiu- suggestion two years ago, but we
do not tliink we need to have fom- conferences.
Probably one in the North or one in the Midlands
would do. As regards the capitation fee, we
suggest a subscription which is a percentage of
the subscription income of the club. Some clubs
have a very nominal subscription, of say 5s., ami
obviously it is unfair for tho.se clubs with 5s.

subscriptions to have to pay out of their funds
the same as the club which has a half-a-guinea
subscription or more. We suggest that you have
say a five per cent, subscription on the income of
the club. That is to say on the club's net sub-
scription for the year.

Mr. Y. P, Evans (Manchester Wireless Society).
My Committee have asked me to propose, with

regard to this item on the Agenda, first |>aragraph,
with reference to the General Committee, that
one delegate per society including the Radio Society
of Great Britain, should form that Committee.
That two meetings be held amuially, in addition
to the Annual Conference, and at the Annual
Conference as many delegates may attend as
possible, say one for the first fifty and one for each
fifty afterwards.
My Committee agree that the meetings should

take place at different towns, to be decided upon
by the Committee at its first meeting. They agree
with the suggestion that the meeting shovild
elect its own chairman.

Regarding the affiliation fees 1 am to say that
our suggestion is £1 for the first fifty, and £1 for
every fifty afterwards. The last item to the effect

that Secretarial expenses should be met by the
Radio Society of Great Britain was quite agreeable
to them.

Mr. Piatt (Wanstead Wirele-ss Society).
We have a Society comprising adults and juve-

niles ; the Society is only six months old. Our
subscription fees are oiilj- 10s. entrance and 5s.

annually, and we are on this account prevented
from accepting any higher expenses a.s regards
our affiliation to the Society. The information

we have received from time to time has been very
satisfactory, and we hope to continue to get such
information in the future.

With regard to the question of a Cieneral Com-
mittee. 1 asked our Secretary if lie had any in-

formation which suggested why the Radio Society-

of Great Britain had caused such a minute to be put
on the agenda for debate. I really think that
your own Committee would do well to give some
reasons why these subjects were coming up for

di.scussion to-day, because it is only youi' |jresent

Committee that has had that experience which
enables them to .=ay whether it is necessary to

extend or increase the activities in this direction.

We delegates do not know whether it is necesssary

or not.

On the question of finance, I really think, if

more money is required, an appeal might bear
good results. There are men in my own Society
who may be able to afford a further amount, but
some cannot afford even a shilling.

Mr. Watkins (Maidenhead District Wirele-ss

Societ5').

Is there not some confusion arising out of the
term " General Committee."' The General Com-
mittee is in regard to the Conference of Affiliated

Societies, and is quite distinct from the Committee
wliich acts in an advisory capacity to the Radio
Society of Great Britain. As far as we in Maiden-
head are concerned we are quite anxious that every-
body in the Societies in the coimtry should be repre-

sented at this Conference, and I take it that the
motive of the Radio Society is that there should
be better facilities in getting the members together.
The delegates here, on that account, do not fully

represent the Societies of Great Britain. Some
arrangements should be made for meetings in

different parts of the country so that the Conference
shoidd be fully representative. I shoidd like to
ask the Committee to give us some particulars of

the financial requirements which necessitat* the
suggestion of a shilling per head.

Mr. R. H. Parker (Sinethwick Wireless Society).

My Society agrees with this proposal in principle.

but why is it suggested that they should hold
two meetings in London ? Why not in the provinces.
Cardiff, or Sunderland, so that it would be more
convenient for the amateurs extending -over the
country ? We agree with (c), but not with (rf).

Mr. S. Sugden (Birkbeck College Wireless
Society ).

I just want to put one point in connection with
(d). In our college, as in many other colleges, the
whole of the monies for students' societies are
raised from a central fee which is paid with the
ordinary tuition fees. It is impossible for us,

therefore, and perhaps for a number of other
Societies associated with schools and colleges, to

define our particular number of members. Every
student can belong to all the societies, or he ina>'

not do so, but the funds of each individual society
of the college or school is not affected by its

membership total.

Mr. Watt (Dartford and District Wireless Society).

My Committee are agreed upon the general
proposals for the Conference. As regards repre-

sentation, Ibis might be one for 50, and two for 100.
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With rel'orenoe to ((/). my Society also wish

me to state that an increase in oui- case would
be ecjiial to fit"t_\- per cent, of our total, and they

tliink that half that amount should be ample.

Mr. C. T. Atkinson (Leicestershire Radio and
Scientific Society).

With regard to this question our Soc ety is

generally in favoin' in principle, hut \vc are not

<iuite .sine exactly on the various ileti^ils which have
been raiseil. We feel ti)at the attiliated societies

should have as much power as is possible, and if

a number of conferences are necessary, then they

must of course t>e held. We do, however, feel

that if the number of conferences can be limited

it will be tlie better for all concerned, providing the

work can be expeditiously carried out. and therefore

if we can cut the mmiber down by two conferences

a year, one to be held in London and one in a place

farther north so as to be better as regards attend-

ance for the Societies in the Xorth of England,
it would be perhaps the best way.
With regard to (c). this is satisfactory.

As regards (rf). like most of the other Societies,

we object to the amoimt suggested, not knowing
cxacth" what money would be required. We have
not lixeil any amount to brint; before you, but we
do feel that it is very essential that the amount
should be the absolute minimum necessary, and
l)elow the amoimt figuring in the agenda. We
have endeavoured to kee[) our funds as low as pos-

sible because of the large number of people we have
in our Society who have not too much of this

world's goods. .-V payment of (in our <-ase) twenty
per cent, of the annual subscription to the Radio
.Society of Great Britain would be excessive. On
this account item (e) has been well received.

Mr. J. H. Reeves (Kensington Wireless Society).

On the subject of tlie number and powers of

tlie Conference General Committee. We have
certainly thought that the Committee members
of the Radio Society of Great Britain as we know
them, are very much overworked. They have
a tremendous amoimt to do. and the general idea
seems to be that while the Radio Society of Great
Britain is going to take care of the amatems in

bulk, this Coirference of all the Societies has for

its primary object the direct personal concerns
of the Societies and of the individual. If one may
argue from an analogy—some years ago, in the
motoring world, the Royal Automobile Club
found there was a very large group of provincial
bodies, and it became very necessarj- to arrange
.some local conferences so that they could act in

closer touch all over the countrj-.

Xow this organisation will probably develop
verj- largely on the same lines. I think there is

a good deal to be done which is particularly suitable
for a general conference of all the societies of the
Kingdom. For that reason I fall in with the sug-
gestion, and so does my Society of Kensington

—

that this Conference be held rather more fre-

quently. The meetings should be, say alternately
in London and the provinces. If four are too many,
I think we could have three at any rate. The
success of the Radio Show in the autiunn of last
year is going to be re])eated. It is going to be
bigger in the future, and I think it will attract
people all over the country. It would be no hard-
shii) for every Radio Society in England to find a

member who would be very glad to have the excuse
to come to London and attend the Conference,
and also the exhibition. 1 think as a start there
might be three conferences, one during the l';xhibi-

tion in London, the .Vnnual Conference in Januurx

.

and one meeting in the provinces during the summer
months.
There could never be what one might call a

cla.sh of powers. If a point is not voted unani-
mously it is hardly ever \oted at all. These
conferences meet together to discuss and to advise
the Radio Society of Great Britain on important
matters, on the same lines as the \'arious motoring
societies meet together monthly in order to advise
the Royal Automobile Club, and between them
they come to unanimous decisions.

Mr. H, A. Epton ^Hackney and District Radio
Society).

I had expected that my earlier question would
have been answered so that the matter might be
clear to us. Xo answer was given to it then, anil
there was a suggestion of closing the discussion.
Mr. Reeves seems to speak with an air of authoritj-.

I think he has had experience of meetings which
we are not all in the position of having had. In
a businesslike body like oiu^, we should know
exactly what we are going to do. The question of
power must come up. At present, as far as I imfler
stand it. the affiliated societies have no definite
standing. Now. if this General Committee has
no power beyond that of an achisory Committee.
1 cannot see how we are going to have any control
over the running of this Society. If we have
to pay an annual fee, surely we ought to have
some representation either on the original Committee
or else our new Committee must have full powei-.

.As regards the representation by delegates,
my Society maintains this figure is too high (the
figure of fifty) ; it should be reduced to twenty-five.
I do not think there are many societies in this
country who have one hundred members or more.
Fifty to seventy-five is the average. The great
majority of societies woukl only have one delegate
and a very few indeed two delegates.

(Here the Chairman interrupted, a.i Mr. Reeves
had not completed his remarks.)

Mr. J. H. Reeves, after emphasising that he was
not S[)eaking with authority, continued :

I happen to know the members very well, and
I am sure they do an enormous amount of work,
and put in an enormous amount of time, and if

there is much more to be done, that Committee
must, it seems, be enlarged or else we, the Societies
who want these things done, have got to do more
to assist in the work ourselves. I think the Radio
Society of Great Britain have done a very wise
thing in bringing this matter forward. As regards
the power which the conferences will have, let us
think what is going to happen if the one hundred
and twenty-five Radio Societies are unanimous
on something which the Radio Societj^ of Great
Britain does not agree with ? Surely either the
Radio Society goes out, or the result of such a
strong expression of opinion will convince the
Committee of the Radio Soeietj' of Great Britain.

Personally I am only suggesting that. I feel there
is no possibility of a clash of voting. It would
certainly be well to define the powers of the pro-

posed Committee.

(To be concluded)
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The British Wireless Relay League.

THE announcements which have appeared
in this Journal in connection with the

British Wireless Relay League have

stimulated a very considerable interest in the

matter. A large number of applications for

membership have been received, and there is

ever)' indication that it fill ; a gap which should

do much to bring into closer association the

amateurs, and particularly those holding ex-

perimental licences, of this country. The
work of the League should go farther, for it

is intended that it shall co-operate as

far as possible with similar organisations

abroad.

In a recent letter received from Mr. Leon
Deloy, so well known as one of the leading

amateurs in France, mention is made of the

fact that at the last meeting of the Comite
de la Societe des Amis de la T.S.F. Mr.
Deloy brought up the subject of the handling

of such traffic by amateurs in France, and
states that General Ferric expressed approval

of the proposals oudined. Dr. Pierre Corret,

President of the Comite Fran^ais des Essais

Transadantiques was asked to request his

committee to get in touch with the postal

authorities on the matter. Let us hope that

the near future will bring good news of the

result of their negotiations.

There is little need here to refer to the

work of the American Radio Relay League

since their activities are already so well known
to British amateurs, and already the British

Wireless Relay League is assured of their

hearty support and co-operation in any ex-

perimental transmissions or other work to

be undertaken.

The British League cannot, of course,

ever aspire to the same membership as the

American League, but nevertheless, if all

those who have an interest in the work will

come in, a very efficient organisation should

result. Below are published the provisional

rules of the British Wireless Relay League

for the information of readers of this Journal

:

BRITISH WIRELESS RELAY LEAGUE.

Name.

The League shall be named tlie " British Wireless

Relay League."

Objects.

Tntercommunication between members with a
view to improving existing transmitting circuits.

Relaying of messages through stations owned
by members, at times to be regulated by head-
quarters, the object of which will be the efficient

organisation of all amateur transmitting stations,
whereby a service of excellent utility will be main-
tained. All messages shall be confined to the
business of the League.

Strict observance of aff laws and regtxiations
applicable to wireless telegraphy and telephony.

Co-operation with wireless leagues of other
coimtries.

The advancement of wireless science generally.

RnxEs.
1. The League shall consist of members and

iissociate members, and shall be governed by a
central committee consisting of the officers and
four committee members, a-ssisted by a local
committee elected by members.

2. Members shall possess an Experimental
Transmitting Licence.

3. Associate members shall possess an Experi-
mental Receiving Licence, and may transfer to
full membership on compliance with rule 2.

4. Members and associate members shall be
eligible for any oflfice of the League and shall receive
all circulars and printed matter concerning the
League.

5. Prospective members shall apply to the Hon.
Secretary for the necessary application form, and
after completing and returning same, with re-

mittance, shall receive a certificate of Membership.
SUBSCRtPTIONS.

(i. An entrance fee of five shillings shall be paid
liy each member on election, and the annual sub-
scription shall be ten shillings, payable in advance,
and due on the 1st January each year.

7. Associate members shall pay an entrance fee
of five shillings on election, and the annual sub-
scription shall be five shillings payable as in rule 6.

8. Any member whose subscription is one month
in arrears shall be notified by tlie Hon. Treasurer.
Should his subscription not be paid at the expiration
of one month from the date of such notice, the
committee shall have power to erase his name
from the list of members.

9. The committee shall have power to reprimand
any member who, in the opinion of one or more
members, has wilfully acted in contravention of
the rules of the League, or the laws and regulations
governing wireless telegraphy, after such an act
has been investigated.

10. Should any member wilfully break these
rules or regulations a second time the committee
shall have power to expel him from the League.

11. LTntil other rules are drawn up for the manage-
ment of the League, the above provisional rules
shall be considered binding.

12. In these rules the word member includes
associate members unless otherwise stated or where
the context does not so admit.

AppUcations for membership or associate

membership should be made to the Hon.
Secretary, The British Wireless Relay League,
care of this Journal, 12-13, Henrietta Street,

London, W.C.2.
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Ideal Home Exhibition.
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The Daily Mail Ideal Home Exhibition, which will be open at Olympia on March 1st to 24th, will

include as an nnportant feature a Wireless Section situated in the New Hall Gallery. The following

are the firms exhibiting in this section with the numbers of their Stands :

—

I.

2.

3-

4-

5-

6.

7-

8.

9-

10.

II.

12.

13-

14.

I4A

15-

15A

16.

17-

18.

19-

20.

Bumdept, Ltd.

H. Stanley Prince & Co.

Electric Appliances Co., Ltd.

Amalgamated Press, Ltd.

Radio Press, Ltd.

Cassell & Co., Ltd.

Wireless Press, Ltd.

Tingey Wireless, Ltd.

Igranic Electric Co., Ltd.

Wates Brothers.

Gambrell Brothers, Ltd.

Perophone, Ltd.

Rogers Foster & Howell, Ltd.

A. H. Hunt, Ltd.

Abbey Industries, Ltd.

General Radio Company.
L. McMichael, Ltd.

Telephone Mfg. Co., Ltd.

A. W. Gamage, Ltd.

Radio Society of Great Britain.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31-

32.

33-

34-

35-

36.

37-

38.

39-

40.

41.

42.

Peto & Radford.

Beaver Electric Company.
Alfred Graham & Co.

J. A. Coomes & Co., Ltd.

Siemens Brothers & Co., Ltd.

Tomlinson, London, Ltd.

Fellows Magneto Co., Ltd.

Dubilier Condenser Co. (1921), Ltd.

Radiophones, Ltd.

Sterling Telephone & Electric Co., Ltd.

Automatic Telephone Mfg. Co., Ltd.

British Thomson-Houston Co., Ltd.

Western Electric Co., Ltd.

General Electric Co., Ltd.

Marconi Scientific Instrument Co., Ltd.

Marconi's Wireless Telegraph Co., Ltd.

Metropolitan-Vickers Elertrical Co.,

Ltd.

C. F. Elwell, Ltd.

Radio Commimication Co., Ltd.

Radio Instruments, Ltd.

S. G. Brown, Ltd.
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Calendar of Current Events
Thursday, February 22nd.

Institution of Electrical ExGiNEr:Ks.
At 6 p.m. At Savoy Place, Victoria Embank-
ment, \V.C.2 Lecture on Transoceanic Wirele.ss

Telephony, by Dr. H. W. NichoLs.

Friday, February 23rd.

M.\NCHE.STKK WlKELESS SOCIETY.
At 7.30 p.m. In Council Chamber, Houldswortli
Hall. Discussion.

Leeds and District .Amatecr Wireless Society.
Lecture on '" Receivers and Loud Speakers.

"'

By Mr. A. M. Base (President).

Birmingham Exprriment-a_l Wireless Club.
.\t 7.4.5 p.m. Lecture by Mr. .-Vbbott.

Hull and District Wireless Society-.

At S p.m. At the Memorial Institute Schoolrooui,
Dewsbury Street. Smoking Concert.

Saturday, February 24th.

-Mount Ple.asaxt Radio Society'.

.^t 7 p.m. At Lecture Hall, 21a, John Street,

Theobald's Road. W.C.I. Lecture on " ^V

Beginner's Difficulties in Receiving anythina but
Broadcasting." By Mr. A. Hinclerlich. M..A.

Sunday, February 25th.

\t 3. .5 p.m. Concert from PCGG. The Hague,
on 1.05O metres.

Monday, February 26th.

!).20 to 10.20 p.m. Dutch Concert from PCGG,
The Hague, on 1,050 metres.

Tuesday, February 27th.

LoWTiSTOFT AND DISTRICT WiRELESS SOCIETY.
.At St. Margaret's Institute, Alexandra Road,
Lowestoft. Lecture by Mr. L. Burcham.

The E.ast London R.\dio Society'.

Lecture on *' Charging .Accumulators on the
H nisp Lighting Mains." By Jlr. •!. Keens.

Wednesday, February 28th.

RoY'AL Society' of Arts.
At 8 p.m. At John Street, Adelplii. W.C.
Lecture on " Heat Resisting Glasses." By
Professor W. E. S. Turner.

Halifax Wireless Club and Radio Scientific
Society.

Lecture by Lieut. H. E. H. Burbury.
Edinburc;ii .\nd District R.\dio Society.

At 8 p.m. At R.S.S..A. Hall. Lecture on
" Detection and Measurement of Minute Electric

Currents." By Dr. H. Dryerre, M.R.C.S.,L.R.C.P.

Thursday, March 1st.

Daily Mull Ideal Home E.xhibition, with Radio
Section, Opening Day (March lst-24th inclusive).

•A^t 9.20 to 10.20 iJ.m. Dutch Concert from PCGG,
The Hague, on 1,050 metres.

Luton Wireless Society.
At 8 p.m. At Hitchin Road Boys' School.

Practical Work and Demonstration.
Stoke-on-Trent Wireless and Experimental

Society.
Lecture : " Half-an-hour witli a Technical
Dictionary." By F. Bew.

Thames Valley- R.adio .\nd Physical
Associ.ation.

.At 8 p.m. Film on Radio Transmission ami

Reception.

Friday, March 2nd.

Sheffield .and Di.strict Wireless Socikty.

At 7.30 p.m. -At the Dept. of Applied Science,

St. Oeorges Square. Lecture on " The Pro-

gress of Telephony and its Bearing on Modern
Life." By Mr. W." Davies.

Leeds and District .Amateur Wireless
SOCI ETY'.

Lecture on " The Evolution of Receiving Valve

Amplifiers. ' By .Mr. H. H. T. Burbury.

Saturday, March 3rd.

Ipswich and District Wireless Society'.

.At 8 p. in. -A-t 55, Fonnereau Road. Lecture
by Air. .A. Southgate, A.M.I. E.E.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :

—

London 2LO 3G9 metres.

Birmingham SIT 420 „
Manchester 2ZY 385
Newcastle 5NO 400
Cardiff SWA 395

Glasgow Broadcasting Station (5 SC) is e.xjjected

to he in operation on March 19th.

Correspondence.
I'll till- Editor of The Wireless AVorld and

Radio Review.
Sir.—As I have been experimenting with chemical

rectifiers for some considei'able time I read with
interest Mr. Rushton's investigations on the well-

known Tmigar Rectifier.

Although the article sets forth with considerable
aptitude the scientific side of the subject, there are

sexeral points which need consideration from the
practical or commercial point of view. These
are :—

1. The cost of valve replacements.

2. Only one wave of the supply current is

" rectified," the other wave being repres.sed.

3. The low overall efficiency.

I imderstand that the cost of replacing the valve
or bulb is over £4, ami that such bulbs are guaranteed
onlj' for a maximum of (iOO hours.

Taking this at the 5 ampere rate for a li-volt cell

of 50 ampere hours capacity, the cost per charge
is Is. tid. for the bulb alone, to which must be
added a certain amount towards the first cost

of the apparatus, and then the cost of the current
consiuned from the mains at 29 per cent, efficiency,

that is. rather over 100 watts input.

In comparison with cliemical and other rectifiers

this does not ajjpear to me to be sufliciently good,
but doubtless improsements will be effected in

course of time. Mohtimeu .A. Coop.
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Questions and Answers
XOTK.— JVi!.* section of the magazine is placed at the disposal of all readers who wish to receive advicr

nnd information on matters pertaining to both the technical and nontechnical sides of wireless work. Headers
should comply with the following rules :

—(1) Eiich question should be numbered and written on a sep<irate shetl

on one side of the paper, and addres.ied " Questions and Answers,'" Editor, The Wireless World and Radio
Review, 12; ]'i. Henrietta Street, London. I('.f'.2. Queries .should be clear and concise. (2) Before sending in

their questions readers are advised to search recent numbers to see whether the same queries have not been deoll

with before. (3) Each communication sent in to be accomp<inied by the " Questions and Answers " coupon
to be found in the advertisement columns of the issue current at the lime of forwarding the qtiestions. (4) J'/'c

name and address of the querist, ivhich is for reference and not for publication, to appear at the top of every sluet

or sheets, and unless typewritten, this .-should be in block capitals. Queries will be answered under the initials

and town of the correspondent, or. if .so desired, under a '* nom de plume.'" (o) //) view of the fact that a large

proportion of the circuits and apparatus described in these answers are covered by patents, readers are adviftl
tiefnre fnrrking n.-.t- t>f fhcfn. tn .s^itisfy theni'^elres that they wotdd not he infringing patents, ((i) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) I'l.iir questions
is the maximum ichich man be sent in at one time.

" G.T." (Leeds) asks for a diagram of a tele-

phony and C. 11'. transmitter for .short wave icork.

It is proposed to use about 5 watts of H.T.
The diagram is given in Fig. 1. The aerial

inductance ^viH be determined from tlie constants
(t your aerial, but will generally be (>" in tliaineter

and 6" long, of No. I(i D.C.C The closed circuit

coil may be 8" in diameter and (j" long, of No. 18

U.C.C, the wire in each case being spaced. The
griti circuit coil should be a winding 5" in diameter
and ."5" long, of Xo. 2(1 D.C.C. The air choke

" SIGIL " (Cheshire) asks (1) For diagram
of a three valve circuit capable of later extension.

(2) Where detailed inslriictions for making such
components as are desired may be obtained.

( 1 ) We would refer you to Fig. .5, page 'A'M,

December 9th. issue. Tlie (.liagram is a vejy
good one. and may be thorouglily recommended.
(2) We do not know of any text-book which deals

with the construction of such components a.« you
would require, in a suitable manner. We suggest
vou obtain the last volume of 27ie Wireless World

00003wf" <!

CW Ji TELEPHONY
O T5 O '

«

LT

—5

-^^*^S^

6

+
-o

Fig. 1,

coil in the anode circuit of tlie fii-st valve may
be a winding 2" in diameter and 3" long of Xo. 28
S.S.C. The k*^y is connected to join the gritl

leak acro.ss tlie grid conilen.ser. When it is required
to use the transmitter for telepliony, the key is

screwed down, and the switch is llirown over to

the right-hand side. 2(M) volts anode potential
would be suitable. Some experimental work will

be necessaiy before the best values for the com-
ponents are obtained.

and Radio Review, where you will find a number
of constructional articles, and in particular articles

dealing with Experimental Station Design,"

which appeai-ed in everv other issue.

"PUZZLED" (Pendleton) asks (1) What
type of Deivar switch would perform the same func-

tions as a double pole throw-over switch. (2) Could

the three-valve receiver illustrated in the issue of

October 28th, 1922, be converted into a cabinet set.

(1) A Dewar switch, which has six contacts,
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comprising two moving contacts and four fixed,
may be used in jilace of the double jjolo throw -over
switch. Tlie Dewar switch would be such that
with the sjjrings in one position contact is made in a
similar manner to when the double pole throw-over
switcli is thrown over into one of its contact posi-
tions. (2) The three-valve receiver referred to
may of course be assembled to form a cabinet
receiver, provided tlie comjjonents are suitably
mounted. Any receiver may of coiuse be mounted
in a cabinet in this mamier.
"W.B." (Bristol) is interested in telephony

transmission, and asks ( 1 ) Where he can find injorma-
tion. (2) Where to obtain microphones. (3) For
rriticism of diagram submitted. (4) What power
is required to tra>ismit ten miles, the receiver to be
u one-mdve receiver.

(1) \V'e suggest you look through back numbers
of The Wireless World and Radio Review, where
you will find a considerable amoimt of useful
information. In particular we would refer you
to the issue of December 23rd, where you will
find, mider the heading of " Ex[)erimental Station
Design," a constructional article dealing with a small
teleplione and C.W. transmitter. (2) We suggest
you communicate with the Automatic Telephone
Manufacturing Company of Liverpool. (3) The
diagram submitted is quite suitable for a beginner,
although the arrangement is very inefficient, and
it camiot be expected that one would be able to
transmit for any great distances with such a trans-
mitter. In addition, the tuning adjustments
are shown. (4) If you use 10 watts of high tension,
your transmissions should be heard over a ten
miles radius.

"RESISTA" (Mont) asi-s (1) Whether the

licence purchased from the General Post Office,
Loiulon, is an experimental or a broadcast licence.

(2) Is he allowed to use a receiver purchased^ .some time
ago, and may he add to it ; and will he be called
upon to pay the British Broadcasting Company's
fees. (3) Is he allowed to give demoyistrations, say
in the local village. (4) Maij a power valve be used
in the hist note magnifier panel.

(1) We think the licence which was sent to you
is an experimental licence. (2) If you hold an
experimenter's licence, you are of course able
to experiment with apparatus just as you desire,

provided the conditions under which the licence
is granted are borne in mind. YouwiU not be called
upon to pay any fees to the British Broadcasting
Company. (3) You will probably have to gain
the permission of the Post Office before jou are
able to give wireless concerts. We suggest you
write to the Secretary of the Post Office, London.
(4) The power valve is connected in the circuit
in the same manner as an ordinary receiving valve,
but the anode is sujiplied with a higher jjotential,

which is tapped off the H.T. batt«ry. This is

the only alteration required. The aerial may,
as you suggest, be either 60' long and 40' high,
or it could be 60' long, two wires, and 40' high.

;• ULTRA FIXED" (Rugby) asks (!) For
suitable values of components to use in the circuit

ivired according to the diagram submitted. (2)
Whether a certain book has been published. (3) How
can a reactaiwe coil be made .so that it is reasonably
efficient, arul tuned by taps only.

(1) and (3) The A.T.I. may be a winding 4" in

diameter and 3" long, of No. 22 D.C.C., with six

tappings. The'''A.T.C. should have a maximvmi
value of 0001 mfds. The tuned anode winding
may be 4" in diameter and 5" long, of No. 26
D.C.C., and the tuning condenser should have a
maximiun value of 00002 mfds. The reaction
coil may be a winding 3" in diameter and 3" long
of No. "26 D.C.C. with three tappings. The grid
leak and condenser have values of 0-0003 mfds.
and 2 megohms. (2) The volume referred to has
not yet been published.

" B.H.H." (E. Yorks.) proposes to use a frame
. aerial, and asks (1) For a diagram showing how to

comiect two high frequency, one detector, and one L.F.
(2) Is there any serimis objection to the use of a frame
aerial.

( 1 ) A suitable diagram is given in Fig. 2, page 72,
in the issue of October 14th. 1022, (2) As your open
aerial is rather poor, you will jjiobably find no verj-

great decrease in signal strength witli the use of

a frame aerial, it being borne in mind that one can
take advantage of the directional properties of the
frame.

"G.R.B." (Essex) refers to the diagram given
on page 418 of December 23rd issue and asks (1)
What would be suitable dimensions for the anode
and reaction coil. (2) Which valves give bcH results

in a circuit of this description.

( 1 ) The anode and reaction coils may be plug-in
coils if desired, in wliich ctise a two-coil holder
is very useful. For the reception of broadcast
transmissions two small single layer coils may be
used, but the anode coil should be 3" in diameter
and 3" long of No. 28 D.C.C, and the reaction
coil could be 2" in diameter and 3" long of No. 28
D.C.C. Ten and three tappings should be taken
from the coils. (2) " R " valves are qviite suitable
for use in a circuit of this description.

"MARRIED QUARTERS" (Halesowen)
submits particulars of his propofcil aerial arrange-
ment ami asks (1) Are the residts from the arrange-
ment likely to be as good as from an outdoor aerial,

SO yds. long and 25' high. (2) With condenser plates

of the .nze given, and the distance between the plates

1/16", what is the capacity. (3) Is the proposed
layout satisfactory. (4) What capacity is considered
desirable, if at any time the set is used on a 250-volt
D.C. main.

( 1 ) We 'think stronger signals will be obtained
with the Outdoor aerial. (2) The capacity of the
condenser would be of the order of 000005 mfds.
(3) The lay-out is not very satisfactory, and it is

not safe to use air dielectric condensers for work
of this description. (4) We suggest you use mica
dielectric condensers with a capacity of the order
of 0-0005 mfds.

"W.J.T." (Surrey) asks (1) Can we say why
when listening-in to French and Dutch amateur
transmissions, the signals appear to fade occasionally.

(2) What poiver is put into the aerial at On/)ar, GLO.
(1) Wlien listening in to short wave transmissions

it i ; often noticed t hat the signals appear to fade
away at times. Tliis is due to absorption, which is

very jjronounced at short wavelengths. (2) This
station is operated by a private company, and we
have no definite information of the power employed.

" P.L.B." (Bucks) submits a sketch of his

receiver aiul asks (1) Whether the circuit is suitable
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for gei(tiul piirposci. (2) Hoic to add tun L.F.
connected valve-i.

( 1 ) The circuit submitted is quite suitable for

ahort wave telephony, although it would be Ijetter

to couple the react ion coil with the secondary
of the intervalve transformer instead of the aerial

tuning inductance. (2) The method of connecting
L.F. xalves is given in all issues. In particular

we would refer you to Fig. 4, page 38ti. December
16th issue.

"E.W.C." (Birmingham) asks (1) For an
explanation of the tuned anode method of H.F.
amplification. (2) For particulars of the construc-

tion of an anode coil suitable for a wide range of
wavelengths.

( I ) The timed anode method of H.F. amplification

works on very similar principles to the resistance

method, but in tlie former case the high impedance
is brought about by tiuiing the anotle winding
to the frequency of the signal it is desired to

amplify. When the frequency of the winding
and the frequency of the signal coincide tlie tuned
circuit offers very high impedance to the signal.

and consequently there are large voltage variations

across it. These are transferred to the grid of

the next valve through a small condenser. (2) We
suggest that you wind a cylindrical coil 3" in

diameter and 6" long full of No. 36 S.S.C. wire

and take twelve tappings. The winding should
be tuned with a variable condenser having j,

maximum value of 0003 mfds.

"A.H." (Purley) (1) Wishes to construct

a two-valve high frequency panel to add to a single

necessary if the reaction coil is made to swing over
the plug-in transformers. (3) What would be a
suitable basket coil uinding for the reaction coil

suitable for use ever a tvavelength range of 400 to 5,000
metres.

( 1 ) A crystal may be used in place of the detecting
valve, but we do not recommend it. The ailvantage
of having a detector valve is the stable adjustment.
This camiot be claimed for a crj'stal. (2) No wiring
changes wtII be neeessarj'. The reaction coil will

simply be moved and the reaction leads will be
taken to tlie foot of the stand on which the sliding
reaction coil is mounted. (3) A suitable reaction
coil would be one consisting of 60 turns of No. 32
S.S.C. wire with a mean diameter of 3". For the
higher wavelengths we suggest a coil having 120
turns of No. 36 S.S.C. wire with a mean diameter
of U".

"TYLER" (Huddersfield) oaks (1) For
diagram of a three-valve receiver, comprising one
high frequency, one detector, and one L.F. valve

(2) For criticism of the receiver, particulars of which
are submitted. (3) May honeycomb coils be used
in place of a loose coupler. (4) What honeycomb
coil should be used to receive WJZ.

(1) We would refer you to Fig. 5, page 147, of

the issue of October 28th. Suitable values are

indicated in the diagram. (2) and (3) We suggest

you seciu'e the single -wire aerial from the house
chinmey to the post. Honeycomb coils may, of

course, be used in place of the loose coupler. Basket
coils work equally as well as honeycomb, but are

Fig. 2.

valve unit which he has by him, and (2) Asks for

a diagram of connections, using certain components.

(1) and (2) See Fig. 2. Suitable values are

indicated in the sketch.

"F.G." (Scarborough) asks (1) Whether
a crystal may be used in place of a detecting valve.

(2) Whether any alteration of the wiring u-ill be

a little more difficult to mount. (4) The wave-

length of WJZ is 360 metres, and you will use the

first .set of honeycomb coils nientioned. We would

point out that "the reception of the transmissions

from this station is in the nature of a freak ; that

is, the transmissions camiot be received except

imder the most favourable conditions.
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"W.A." (Windermere) axis (1) Why, when
nnyone toutJies the lieadphoiie-s, the liimnq is altered.

(2) /* it possible to put a milliaiDineler in series

with the telephones iind -+- H.T. I<> iiiiiirale when
the receiver is on the point of oscillation. (3) What
is the maximum number of telephones which nui.y

he connected in series in Ihi- mmile circuit of the last

valve.

(1) Tho 1-eii.son wliy timing is altered when the
telephones are touched may be because the tele-

phones have low insulation, antl because tliey are
connected directly in the anode circuit. .\ tele-

phone transformer should be used if possible,

and the I'eceivers should be tested for low insulation.

The loud-speaker circuit is correct because u tele-

phone transformer is used. (2) We tlo not think
much would be gained by inserting; a milliammeter
in series with the telephones as suggested. (3)

Three or four pairs of telephones iua^\" be connected
in the anode circuit of the last valve withinit aii\

great less of signal strength.

" E.C.H." (Doncaster) u.sl^s (1) Tlic capnciti/

of a 33 ptti.tc condenser built up jroni plates of the

dimensions of the ianiples submitted. ( 2 ) The capacity

of an 11 ptef condenser. (3) 2'ltc dimensions of a

snittMe anode coil.

(1) The 33 plate condenser will have a maxiinuTu
value of 0-0(KJ.5 infds. (2) The 11 plate contlenser

has a maximum value of OOOOIU mfds. (3) The
anode coil may consist of a winding i" in diameter
and 6" long of No. 30 S.S.C. wire. 18 tappimrs being
taken.

"N.G.C." (S.E.) nsks (1) Whillier tin ilauiram
.submitted is correct. (2) Whether ijood results n^ill

be obtuinahle , it being desired to receive siynals other

than the broadcast transmissions. (3) Is a reaction

coil tunintj condenser and a high frequency trans-

former tuninij coiulenser necessary.

(1) The diagram submitted is quite correct,

and it is a .stan<lard circuit. (2) Oood results

will be ])0.ssible over all wavelengths, jjruvided

suitable tuning coils arc used. (3) The reaction

condenser may have a value of Otl0t)2 infds.. and
the high fivquency transformer j>r'imary should
nlso lie tuned with a small condenser, one having
a maximum value of 0-0t)'>2 mfds. being suitabl(\

diaijram of aerial submitted, is it to be expected
that inlerferoice will result, due to telephone antl

tram wires. (4) .4 re any additiona' tuning arrange-
ments suqqeisted.

( 1 ) and (4) The diagram of connections is correct,

except that a wire is connected across the reaction
coil, which is presumably an error. The tuning
arrangements are quite correct, and with the
high frequency transfoimer in use, it is not desirable
to connect a small tuning condenser across the
priinarv winding. It would probably be better
if the secondary coil were connected between
the grid and filament negative instead of filament +.
(2) The distortion may be caused by a number of

reasons, and you shoukl find for yourself the best
values of anode voltage and filament current.
One or two small cells may be coiuiected in the grid
circuit of the last valve, for the purpose of giving
the grid a small negative potential. Distortion
mjxy be caused through allowmg grid cuiTent to
tidw tlirough the grifl becoming too positive.

The normal grid potential maj- not be correct,

resulting in the operating point on the characteristic

not being central. The filament temperature may
be too low. (3) It is very likely that some inter-

ference will be caused by the telephone wires running
close to the aerial, and if possible we suggest the
aerial be removed I'ound a little, so as to form an
angle with the telephone wires, which at the j>re.sent

time are rmming practically parallel.

"H.F.W." (Leeds) submits a diagram of his

receiver with particulars of the components used,
and asks for criticism.

The diagrani of connections submitted is quite
correct, although it is sometimes an advantage
to tune the primary of the high frequency trans-

former with a two-plate condenser. The high
frequency transformer has suitable dimensions,
but the L.F. transformer has rather a higli ratio

to Ix' efticient. The liming coUs are of suitable

dimensions, but it is difhcult to see why such
peculiar results are obtained when the aerial

tuning condenser is in series with the A.T.I. If

care is taken that the right timing coil is used,
the results may be accounted for by your aerial

lead being rather long, and pei'haps the aerial has
a large capacity.

" PIPAC.\G " (Harpenden) snhmils a tlia,p,n„

'fj connections and asks (1) Would it bf ustful ttt

inclwle a .iwitrh -in that tbi tuned anode or the high

frequency trait.-ifonner tnay be u.'<ed a.s desired, {2}
What con.ncctions fire ncces.-^ary so that a Pewar
switch may be connectedfor throu:inij tin- high frequenei/

valve out of circuit ivhen not required.

(1) If (IcsirerL. a switching arrangement may
1)6 included for the purpose of using the liigli

frequ"ney transformi-r or the tuned anode method
of ampliHoatiun a-s desired. .\ suitable diagram
is given in Fig, 1, ]«ige 129 of Oi'tolxM' 2Sth is.sue.

<2) The method of switching valves with a circuit

of the doscri]»tion submittc'd is gi\-en in most
issues of tiiis journal.

"SPARKS" (Yorks) asl.s (1) For critici.-'m

of the eirauit .tuhmitted. (2) What is the reason

for tlu' distortion of speech which is received from
ft tiroiid':asti\ig slutioit. (3) Willi c-ferencr to the

•• D.G.B." (S.W.15) a-tks (!) Wlrnl is the mean-
ing of the ce/nessions " ft4,"' " K5," etc. (2) With
rtfrrence to the diagram submitted, how tnany turns

'if ii;irc. using No. 20 enamelled, would be reyuired
on till acriid coil to tune between 200 and 300 metres,

till' former to be V\" in diameter.

(\) The tenns " R4,'" '" R5," etc., lutKin that

signals of a certain strength are being received.

In the military service only the odd iiuinbere

were used, and the following meanings aie attached :

H9, Signals clear and strong ; R7, siguaJti strong ;

R.'), signaLs readable; R3, Signals weak; Rl,
signals heard but not readable. (2) We auggest
you wind 40 turns of No. 20 enamelled wire upon
the l>" diameter former. The wiiw sliould he
spaced slightly, a suitable spacing being the tliick-

ness of the wire itself. With the ariMigaiieut
suggested, it is only possible to modulate a wiiall

amoimt of power without the microphoue Vx^iig

heated.
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"G.F.H." (Epsom) iuhniils a diagrum of
connections and asks (1) Arc the connections correct

<in<i suitable for the reception of telephony. (2) /.v

It necessary to have a filament rheostat connected
ivith each valve. (3) Is it better to connect the grid

leak across the grid eondi nser or across the grid

<tnd L.T.
( 1 ) Tlio proposed arrangement is quite suitable,

althougli instead of oovipling part of tlie high
frequeuej- transformer with the aerial coil, it would
Ix* better if a reaction coil were used. The reaction
coil should be coimectefl in series with the low
frequenoy transformer connected in the anode
circuit of the detector valve. (2) It is better to

have a filament resistance to control the tempera-
tuif of each filament, becau.se each valve will have
slightly difi'ereni characteristics, and it is desirable
to be able to adjust the filament temperature of

<'ach valve .separately. (3) It is generally better
to connect the grid leak between the grid and plus
or minus L.T. The correct connection depends
upon the valve in use, and one shovtld try whether
best results are obtained with the leak coimectetl

to - or - L.T.

"WELSHMAN " (Woking) (wi.s (1) Whether
Ju may expect to receive the London hroeuica^t

transmi.'isions, using a frame aerial and the single

'•ah'e receiver. (2) What tire snitedile dimensions
for a frame aerial. (3) Which type of frame aerial

'S the better. (4) Is it neees.^ary to ubtetin an e.v-

perimental licence before o)ic may use a receiver

huilt up from parts.

(1) We do not think you could expect to receive

the London broadcast transmissions using a frame
«erial and a one-valve receiver. We suggest you
use an outdoor aerial, or if you cannot fix an out-

<loor aerial, use a three-valve receiver in con-
jimction with the frame aerial. (2) The frame
.aerial may be 4' square, wound with eight turns
•of No. 20 D.C.C, the tmns being spaced a J" apart.

(3) The form suggested in your sketch B is preferred.

(4) An experimental licence is necessary.

"TELEPHONY" (Scotland) ei.-<lcs (1) Are
the two diagrams submitted suitable for the reception

of wireless telephony. (2) Would " R "' type calves

be suitable for use ivith the receivers referred to.

(3) Would a C Mark II or A Mark I V low frequency
amplifier be suitable as a note magnifier luith this

combination. (4) What size of wire and how many
t/urns are required for the construction of the A.T.I,
and closed circuits.

(1) As the receivers give excellent reception

of spark signals, we think you should certainly
hear telephony transinis.sions. (2)

"" R '" type
valves may be u.sed with a receiver wired according
to the diagram submitted. (3) As suggested,
%i low frecjuencj' amplifier may be added to the
receiver, but it should be borne in mind that the
purpose of a high frequency connected valve is to

amplify \-ery weak signals before applying them to

the detector. The low frequency amplifier is to

magnify the rectified ciu'rents. The high frequency
<implifier enables one to obtain a greater range,
while the low frequency gives stronger signals.

We suggest you u.se the first \-alveasahigh frequency
connected valve, the crystal iletector, and a two
or three-valve low frequency' amplifier. (4) The
.aerial circuit may be a winding 4'' in rliameter

and 4" long of N'o. 20 D.C.C. The anode winding
may be 3" in diameter and 4" long of No. :iii .S.S.C.

with 12 tappings in each winding.

" O.W.M." (Brighton) asks who are the stations
with call .^igns GGB, CGC, and FNB.
The first two calls have probably been allotted

for special experimental or test purposes. We
have no record of them being in permanent or
regular u.se. FNB is the call sign of the ship
station " .Vviateur Roland darros."

"ZULU" (Catford) .submits a lay-out of a
three-valve receiver and ask.i (1) Whether the wiring
is correct. (2) Whether double-pole Ihrowovcr
switches will do what is required. (3) Could a diagram
of connections showing the correct values of the

components, which ivould he suitable for the arrange-
ment proposed in (1), be given. (4) Which method
is recommended to safeguard the fl.T. and L.T.
batteries from .'ihort circuits.

(I) The lay-out is cpiite suitable from the point
of view of ease of wiring and arrangement of ap-
paratus. We do not recommend the wiring of
a Dewar type switch for the purpose of connecting
or discoiuiecting coils in the aerial and closetl

circuits. When it is desired to receive .short wave
telephony, we suggest you use a three-coil holder,
but use coils having a small inductance. The
complication and the loss of signal strength oc-

casioned by the inclusion of switches in the aerial

and closed circuits is not accompanied by anj"

great gain. (2) Suitable diagrams are given in

many recent issues, together with suitable values
for the condensers. (3) If desireil, a small flash

lamp may be used in series with the H.T. batter\

.

The drj- cells should be well insulated at all times,
and they should not be kept in a damp place.

It is as well to tlisconnect the various imits when
they are not in use. In the event of a short circuit

the flash lamp will burn out, and this will to some
extent protect the battery. If you wish to pro-
tect the accmnulators from short circuits, we suggest
you use a small fuse. Suitable fuses may be
purchased from several of the manufacturers
who advertise in this journal.

" RADIO " (Stourbridge) n ff rs to the diagram
Fig. 2, page 780, ^September ]iith issue, and asks

(1) Is the high frequency intervedvc transformer
properly eonnecteel when it is desired to w.yc a plug-in

type transformer. (2) May a variable 0-00.5 utfd.

cotidenser be u.'ied iii place of the 0-001 mfd. fi.i:ed

cotulen.'ier .shown in the diagram. (3) May the reaction

coil have the same number of turns fis the aerial coll,

or will the results be poor if the number of turns

is a little different. (4) Is a Vernier condenser
suitable for use across the primary of the high frequency
transformer.

(1) As the high frequencj- transformer is of the

plug-in type, the L.T. should l)e connected with the
plate : I'.V. with + H.T. ; l.S. with grid ; and O.S.

to — L.T. (2) A 00005 mfd. variable condenser
may be used in place of the fixed condenser if

desired. (3) The reaction coil need not have
the same nmnber of tin-ns as the
aerial coil. In some cases it will require

more turns, and in others less. The coil could
be provided with two or three tappings for this

purpose. (4) A \'ernier condenser may be used
in place of the 00001 mfd. condenser shown in

the diagram if desired.
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"ZODIACAL" (London) .,s/S.v (H Hn,r i<,

add a high Jreqinnry cuniiectcd ridn Infun lltr

rryalal detector. (2) How to prevent the noises

which are heard in the receivers.

{ 1 ) We suggest you connect tlie hig)i frequency
valve as shown in Fig. 3. Suitable valves aie
indicated in the diagram. The anode coil may be
a winding 4" in diameter and (i" long of No. .30

S.S.C. wire with 18 ta|>()iTigs. The reaction coil

Fir/. :{.

maj' Ije 3" in diameter anti 4" long of No. 30
S.S.C. wire with six tappings. The remainder of

the apparatus is connectetl up as shown in tlie dia-
gram submitted. (2) We suggest you connect
the 3 mfd. condenser across the H.T. battery,
and a 0*001 mfd. condenser across the telephone
transformer, and another 1)-0(I1 inffl. ccmden.ser
across the low frequency transformer wljich is

in circuit with the crystal detector.

" L.B.B." (Weston-super-Mare) a-tLi ivhellnr

we can tell him which trati.'^nntting ."ituiiot) he hearti

triinsmiuing nnisic and sjjcec/i in French, tvhile

listening-in a short time ago. The wavelength ii;n.i

440 //wires.

Without a knowledge of the call sign, we cannot
identify this station. Wo would point out that
several British experimenters appear to have been
transmitting music and speec-h in French I'ecently,

and of course there are a niunber of French amateurs
»'ho are engaged in teleplione transmissions.

" T.C.P." (Treorchy) suh/ndls a diag/a/n

of connecticnw and asks (l) Is the diagraiii correct :

if not, kindly point out the fault. (2) Lb the aerial

quite suitable.

(1) The diagram of connections is quite correct,

but j'ou are not making use of reaction. We
suggest you use a 6-volt L.T. battery, and put the
iierial tuning conden.ser niarkerl B in your diagram
in series with the A.T.I. The griil condenser and
leak .should have values of 0-0f)03 mfds. and 2

megohms. If the timing ai-i-angement. which is

the condenser and plug-in coil, will tune to the
wavelength of the signals you wish tfi receive.

you should certainly hear signals. (2) The aerial

is quite large enough, but we siiggest you take the
lead-in from the end nearest the house instead

of from the mast end. The lead-in will then drop
straight down from the aerial to llic lend in in-

sulator fastenoil to tlie house. (Ireat caie shoulil

be taken with the earth connection, which should
be as short as possible and go directly to an earth.

A waterpipe may he used if there is one (tonvenienl.

and the connection with the waterpipe should
preferably be soldered. If an earth clip is used,
the waterpipe must be thoroughly cleaned and the
earth clip securely fastened, othei'wise a high
resistance earth will result, if the wa^tevpipe is

not conveniently situated, we suggest you con-
struct an earth by buryiijg a sheet of galvanised
iron of as large an area as possible, two or thre*'

feet in the earth. A heavy wire such ob 7/22
should be soldered with the earth plate antl

brought to the instrument.

"H.W." (Birmingham) refe/s to the diagtai/i

o/i //age 128. October 2&th issue, a/id asks t/>h<iher

the wiring is correct.

The diagram referred to has a small error. The
leads to the negative terminals of the high frequency
and the detector valves should be interchanged.
when it will be found that the wiring is correct.

The operation of the eii'cuit is best seen from the
])ievious figure, which is a theoretical fliagram.

" W.R.C." (St. Margarets) asks whether vr
have a/iy particulars of innltiplc /nicrophones.

We would refer you to the article by Mr. Delo-
raine, page 156, in November 4th issue. We
regret we are unable to give you much infoFmation
concerning the construction of this tyjje of micro-
phone.

" ROBIN HOOD " (Staffs) sHh/nil.-< a iHayra/n

of his receiver and a.sks (1) Whether the a/mde coil

/nay he used as a reaction coil, or shonhl a. seco/ul

coil be used for reaction. (2) Are tlie tu/ring arrange-
ii/enls correct. (3) Hoiv i/tnny tapj/ings shoritd he

taken off the coils.

(
I

) The pro])osed arrangement is quite suitable,

and the anode coil may be used as the reaction

coil as desired. It would be tetter to connect a
fixed condenser with a capacity of 0-001 mfds.
across the telephone terminals. The timiiig ar-

raTigements are correct, and jou should be able
to time to just beyond 4,000 metres. It would Ix*

better, of course, if the aerial circuit wei-e wound
with No. 22 D.C.C., the closed circuit with No. 20,

and the anode coil with No. 32, but no great lo.ss

in signal strength will be noticed, due to the use
of a little finer wires. (3) We suggest you take
I It cipialK- spaced tappings from the aerial coil.

'S tappings from the closed cii'Cuit coil, and IH

from the anode coil.
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ii 5 MS."
THE TRANSMITTING STATION OF THE
MANCHESTER WIRELESS SOCIETY.

ONE has heard a good deal recently

of the reception in this country, often

with inferior or indifferent apparatus,

of the transniis-

sions of American
amateurs. It is now
reported that 5 MS
(theC.W .transmit-

ter built and oper-

ated by members
of the Manchester
Wireless Society)

has been received

in Pittsburg,
U.S.A. Below is

a copy of a letter

from Pittsburg re-

porting the recep-

tion of signals.

(Copy of letter ad-

dressed to Mr. F.H.
Schnell, Traffic

Manager, Ameri-
can Radio Relay

League, from J. B.

Westervelt andJ.H.
Leighmer.)

Radio 8 ZD.

5306, Westminster
Place,

Pittsburg, Pa.

December 12, 1922.

Mr. F. H. Schnell,

Hartford, Ct.

My Dear Mr. Schnell,
I have just learned from Mr. John Leighmer,

operator JL of this station and operator of

The aerial. It is SO ft. high and the masts are \20 ft. apart.

station 8 ALF, that he received signals from
a British station signing 5 MS. He gives the
time as 05 11 G.M.T., December loth,

and says signals

were heard imtil

abouto5i4G.M.T.
The station

sounded like D.C.,
but was broken up,
giving the effect

of rectified 25
cycle A.C. QSS
was medium, he
says.

Wavelength of
about 270 metres.

I regret the de-
lay in forwarding
this information,

and trust that it

will be of interest

to those concerned.
Very truly yours,

J. B. Westervelt
(VVX).

John Leighmer
(JL).

One Manchester
amateur has re-

po'rted having
heard American
amateurs discuss-

ing by wireless

telephony the
reception of the signals transmitted from 5MS^
When these reports are confirmed Man-

chester Wireless Society may stand credited
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ransmittrng a7}d Receiving Apparntu.9.

with being the first to have their transmissions

received in America, and so it is thought a

short discussion of the transmitting apparatus

will be of interest.

It is pointed out here that credit should

not be given so much for the actual transmission

and reception of the signals as for the obstacles

and difficulties which have been overcome
before the station could be built at aU, the

chief difficult)' being the electric supply, which
is 100 volts 8o cycles, single phase. Lack
of funds made it impossible to purchase

suitable transformers for this periodicity, so

recourse had to be made to the nearest available

apparatus. The lOO volt 8o cycle mains,

supply energy to the high tension transformer,

rectifier filament transformer, and power
valve filament transformer. Each transformer

• is provided with a centre tap. The high

tension transformer is rated at 200 watts,

100 volts to 10,000 volts, 50 cycles. The

primary energy dealt with is something less

than I kW., so that the transformer is seriously

overloaded. The approximate voltage be-

tween the centre tap and the anodes of the

rectifying valves is 5,000. " U3 " type rectify-

ing valves are used, a voltmeter being connected

across each filament.

It is obvious that, given an ample supply

of current, an efficient filter system should be
employed, but this has to be sacrificed so as

to eliminate loss in chokes, the result being,

probably, not pure C.W., which point was
reported upon by the American amateurs
who received the transmissions. The oscilla-

ting circuit comprises two " T 450 " valves,

a tuned grid circuit, and a direct coupled

aerial. The direct current high tension is

connected across a condenser, which is joined

in the foot of the aerial system and passes to

the anode of the two valves in parallel from
the A.T.I, and anode tap. The anode tap is
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variable to secure the best efficiency. The
earth is connected with the centre points of

the filament transformers, and to the grid

circuit. The grid circuit comprises a coil

coupled with the A.T.I., and is tuned with

a small variable condenser, the vanes of which
are widely spaced to withstand the voltage.

The grid condenser and leak are both variable

and the key is arranged to connect or disconnect

the grid leak with the grid condenser. Addi-
tional cells up to about 70 volts are connected
to provide more negative on the grids of the

valves

.

Contrary to usual ideas about a direct

coupled aerial not being conducive to sharp

timing, it was found in this instance that

the reverse result was obtained owing to

every part of the circuit being variable, enabling

ver}' critical adjustments to be made. This
point was particularly and favourably reported

upon by a good many members of the wireless

fraternity. The aerial is of the sausage type,

connected " T " fashion. The horizontal

cage comprises six wires arranged roimd
suitable hoops, and is supported between
masts 80 feet high and 120 feet apart. The
lead-in is also in the form of the six wires

spaced round the small loops, and is taken
from the electrical centre of the aerial.

The earth consists of a number of wires

buried in the ground at water level, and run
the whole length of the aerial. When the set

is properly adjusted, the aerial ammeter con-
nected in the aerial circuits reads 9 amperes,
which is considered very good, observing that

the actual input is less than i kW. This par-
ticular circuit when being experimented with
previous to the actual tests, and using the

same apparatus, but with a D.C. supply of

2,500 volts, registered an aerial current of

12 amps., with an input of i kW. It has been
decided to continue tests each Sunday, using

alternate stations 5 MS and 5 MT, until

further notice. Any reports will be appre-
ciated, and should be forwarded to the Hon.
Secretary, Manchester Wireless Society, 2,

Another view of the Transmitter. The mounting of the components permits of ample spacing and easy access
to the high tension equipment which is assembled behind.
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Parkside Road, Princess Road, Manchester,

stating particulars of receiver, strength and

characteristics of signals. The wavelength

wiU be as near 200 metres as possible.

The thanks of the Society are due to the

Marconi-Osram Valve Company, and the

Mullard Radio Valve Company, for the loan

of the transmitting valves. Also to Messrs,

Burndept, Ltd., for the advice given on various

technical points. Mr. J. H. Brown, Vice-

President of the Society, made success

possible by providing the best facilities as

regards accommodation for the complete

station.

Notes on Rectified A.C. for Plate Circuits.
By Mortimer A. Codd.

WHILE carrying out investigations

on electrolytic rectifiers during the

past twelve months, certain ex-

periments were tried with the view to employing

rectified A.C. to feed the plate circuit of one

or more valves.

In the first place it was necessary to ascertain

the order of die current flowing in the circuit

using the normal type of reception valves.

The current from a 50-volt dry battery

in good condition was passed through a standard

laboratory Weston milUammeter.

Using up to seven valves, the current

varied from i to 2 millamperes per valve,

thus with three H.F., one rectifier and two

L.F. valves the ciurent used was from 8 to 12

miUiamperes.

This experiment is most instructive, the

variation in current with the different con-

ditions of tuning, etc., being most illuminating.

As the current required is so minute,

quite a small rectifying cell will suffice. Fig i

gives a diagram from which it will be seen

that the " middle point " method of con-

nection is employed.

Fig. 2 is an oscillograph of the voltage

curve taken directly over the rectifier. It will

be noticed that the lowest point of the rectified

wave is considerably above the zero line.

This is due, possibly, to the capacity of the

alimiinium electrodes which even when small

have a very considerable capacity.

The writer suggests this property may
adventitiously aid in smoothing the resultant

current when passed through the series

choke coil.

In measuring the current at this point it

should be borne in mind that the usual moving
coil instrument cannot be used since the

current is pulsating and the instrument there-

fore itself acts as a very efficient choke.

In this case a Paul vacuo-junction thermal
miUiammeter was used.

immsmsL)

nmw]

IRON CONTAINER

Fig. I. Th^ Electrolytic Rectifier and smoothing
circuit.

In order to smooth out the rectified current

a choke was inserted in series as shown in

the diagram, the value of the self induction

being of the order of 25 henries. Probably

two smaller chokes, one inserted in each leg,

would give better results, besides presenting

a more symmetrical arrangement.

The condenser, as shown, was very necessary,

the value being varied on trial from o-i to

10 microfarads.

Quite good results were obtained with 0-5

microfarads, but 5 microfarads gave perfect

results. Fig. 3 is an oscillograph of the

voltage curve of the filtered wave, so near to
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Fig. i. Voltage as derived from the Rectifier with a 50 cycle supply.

continuity as barely to be distinguishable This system seems to present certain

from a straight line. advantages not only for reception, but for

Both Figs. 2 and 3 are voltage curves, and transmission. Further, by employing a coarse

Fig. 3. Voltage after passing licrlificr and smoothing choke and condenser. Frequency 50 cycles.

are so similar to the corresponding current winding on the transformer it would be

curves which were also taken that their re- possible to charge the filament batteries also

production is unnecessary. or even to dispense with them altogether.

Illegal Use of Wireless Apparatus
The announcement which has recendy

appeared in the daily press of the first prose-

cution by the Post Office of a person using a

wireless receiving set without a licence will

not come as a surprise to readers of this

journal. In these pages, the necessity of

keeping within the law has been persistently

pointed out, and even at a time when it was
becoming ver}' difficult for those desiring to

conduct experiments to obtain the necessary

experimental licence, an endeavour to meet
the difficulties was made in an article which
appeared on page 394 in the issue dated

December 23, 1922. In this article, the issue

of an additional type of licence for those who

desired to make up their own sets was advo-

cated for the first time. It was of interest to

note that very shortly after this article had

appeared, the Post Office did actually start to

authorise the making up of receivers from
components, thereby introducing just such an

additional type of licence as had been

suggested.

The importance of obtaining a licence

before using wireless apparatus, and making

quite certain that the licence obtained is one

applicable to the type of apparatus, is a matter

which the wireless societies in particular are

in a special position to impress upon those

who, being new to the subject, may be

unacquainted with the existing conditions.
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Semi-Aperiodic H.F. Transformers
By J. H. REEVES, M.B.E.

{Continued from page 684 of previous issue.)

IN
a footnote in the first part of this article

attention was drawn to the changes in

optimum wavelength produced by various

types of panel and valves, hence the three

panels will be described on which these

transformers have been tested.

Panel A.—A photograph of this appears

in Fig. 8, and the scheme of its wiring in

Fig. 9. It will be noted that low capacity has

been the aim throughout.

Panel B.—This is identical in layout and

wiring except that ordinary R type, four-pin

valves are used.

Panel C.—This belonged to a friend, and

was arranged for valve socket transformers,

disc type, with variable condenser tuning

across each primary.

As illustrating the great differences it may
here be said that suitable transformers for the

broadcasting band were found to have 350,

250, no, turns in the primary respectively

on A, B, and C.

The size of wire finally selected, as well as the

4] ins. standardised length, were chosen as

results of measurements made on the experi-

mental panel, and are therefore most suitable

for panel B. Modifications have been neces-

sary to suit panel A. The choice of gauge

i^ determined by two considerations (i) if

too fine it is hard to wind evenly ; (2) if too large

transformers for longer wavelengths become
unwieldy. Tests have been made with wires

running from 40 to 47 S.W.G., double and
single silk covered, the final choice being

45 S.W.G., D.S.C., constantan wire supplied

by the Concordia Electric Wire Company, and
sometimes for the secondaries 42 S.W.G.,
S.S.C. copper. The H.R. wire winds 185-190
turns to I in., and on panel B 600 turns,

primary and secondary, gave excellent results

Fig. 8. High Fregueiic.y Amplifier employing the Transformer described and designed to give a minimum oj

capacity in wiring and arrangement. Break jacks permit of the use of the required degree of amplification.
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on 900 metres with a band of approximately

600-1,500 for fairly efficient amplification.

This number winds nicely into the standard

4] ins. body.

The primaries were originally wound
directly on to the ebonite body ; a few have

to hold, and a useful guide may be put down
as follows : secondary' - - primary f- 20 per

cent.

It will be tedious to give further details

as to the number of turns, as with the exception

of those suitable for the 200 metre band a
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Fig. 9. Wiring lay-out of the H.F. Amplifier allowing the special arrangement of the leads.

recently been wound with the body first

surrounded by paper. These have not yet

been fully tested as regards efficiency of re-

ception, but so far as this has been done the

improvement is most marked.

Between the layers were tried oiled silk

and empire cloth ; these were found to give

difficulty in winding the secondaries quite

evenly, and for them was substituted celluloid

from disused photograph negatives cleared

of gelatine, of the order 0-003 i"- thick.

Mechanically this proved perfect, but in

deference to die expressed opinion that elec-

trically celluloid is bad, paper has been sub-

stituted. If this latter is damped, pasted on,

and then well dried, it gives a winding surface

equal to celluloid, but the coils so wound
have not yet been tested properly.

Experiments were made to see if any

step-up effect could be obtained by
winding more turns on the secondaries

;

for instance, on panel B, four were tried, all

with primaries 280 turns, and secondaries

280, 300, 350, 400 turns. Of these the 350 was
best, but not much better than the 280 and

300. The 400 was decidedly inferior. On
others about the same proportion seemed

convenient rule seems to have shown itself

as follows :

—

For Panels of Tvpe B.

Pnmarv, 45 S.W.G., H.R. D.S.C.

Secondary, 45 S.W.G., H.R. D.S.C, or

copper 42 S.W.G. S.S.C.

Number of turns on primary = f wavelength

in metres.

Number of turns on secondary = primary

I- 20 per cent.

N.B.—For 200 metres too and 130, to no
and 150 seems about right.

For Panels of Type A.

In the above ride for 5 substitute f.

For Panels of Type C.

So very much depends on the wiring and

switch gear that no hard and fast rule can be

given, but on the friend's panel one of 1 10-150,

both 40 S.W.G. copper, with an 0-0003

condenser tuning proved very good at 400

metres.

One will be given for panel type A.

Primary 350 H.R., secondary 400 copper,

optimum wavelength about 390 metres. Pri-

mary wound over paper, paper between layers.

Three of these could be worked without

much trouble from self oscillation, and a fourth,
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all H.R., could be added. These have given

quite respectable amplification at 190 and
600 metres.

Experiments have been made to substitute

for the transformers a resistance capacity

coupUng to fit the same clips. These are

illustrated in Fig. 10. They have only been

in use a short while, but the first tests show
great promise for longer wavelengths. The
problem of a suitable transformer on the

A type panel for 900-1,500 has not yet been

solved.

FROM ANODE

.h
—— ''-*'

Pig. 10. Resistance -capacity units to replace trans-

formers on longer wavelengths.

One consideration has not been tried, viz.,

seeing that sometimes only part of the body
is used, would it not be better to wind with

rather larger wire ? Several transformers

have thus been wound, and the only point

which seems definitely settled is that rather

more turns are required as the size of wire

increases.

One more point has been considered and
tested. In laying out a multi-valve H.F. panel

provision has to be made for using less than

the full number of valves. Two such methods
are illustrated in Fig. (a) and {b).

The first was founded on the practice in

the 7-valve amplifier previously mentioned ; the

second is by means of an ordinary telephone

jack and plug. This latter will be noted in

the photo of the panel (Fig. 8), and this type

found preference, but it wiU be noticed that

the insertion of the aerial plug introduces a

small capacity leak to earth through the

secondary. If consequent loss of efficiency

is of importance the removal of the trans-

former immediately preceding the first valve

in use ought to increase signal strength.

On the B type panel such loss was not definitely

established, but there is no doubt about it

being present in the A type. A simple

remedy lies in pulling forward the top ends
of the transformers not in use, the friction

of the lower clips proving quite sufiicient to

hold the transformers in a slighdy inchned
position.

In connection with the use of a variable

number of H.F. valves it should be noted

(i) That each additional valve brought
into action alters the sign of the reaction,

hence, if this be used a reversing switch

should be in the reaction circuit. In any
case this switch is a useful addition.

(2) That as the impulses increase from
the first to last H.F. valve, varying degrees

of filament brightness may be necessary.

Hence the provision of separate 'filament

Fig. 11(<')- •i method of tapping -in on to

the grill circuits to vary the number of
valves used.
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Fig. 11(6). Another method of breaking-in on
the grid circuits.

control to each valve. It was found that

the valves were distinctly sensitive to this

control, hence the fitting of a separate on
and off switch to each so that on putting

a valve out of action its rheostat adjustment
may remain in what has been found to

be its best.

In conclusion, these tests and numbers
can only form a small portion of data collected

years ago in the research departments of the

manufacturing companies, obtained, as they
are, at the expenditure of time and money
and past experience. The writer hopes that

in bringing these details to the knowledge
of amateur workers he will induce others to

come forward and give their own results for

mutual benefit.

^•

Looking after the Filament Battery.
ADVICE ON KEEPING ACCUMULATORS IN GOOD CONDITION.

MANY broadcast listeners-in are being
introduced to the use of accumulators
for the first time, and it is well to

point out a few of the difficulties met with
in maintaining accumulators in good con-

dition so that they may give reUable service

and have long life.

One of the greatest contributory causes of
deterioration in an accumulator battery is

through overworking it—that is, employing
a battery which has insufficient capacity for

the amount of the current which it is required

to give. Accumulators are rated in ampere
hours, and the user must satisfy himself that

the ampere hour capacin- as stated on the label

is actual, and not the rating with regard to

intermittent discharge such as would be the

case were it used for motor car ignition pur-

poses. The actual capacity of an accumulator

is exactly half the stated " ignition " rating.

An accumulator ha\ing an actual capacity of

say, 6o ampere hours, should be capable of,

deUvering a current of 2 amperes for 30 hours,

or 3 amperes for 20 hours and so on.

Each receiving valve requires a current of

about 0-8 amperes, and thus the total number
of hours which an accumulator should run a

receiver before recharging can be arrived at

by multipljing the number of valves with

which the set is fitted by o-8, and dividing

the actual ampere hour capacity' by the Fig. 1. Fig. 2.

product. Types of Hydrometers.

©
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When purchasing an accumulator, it is

worth while asking the retailer to give it the
first charge, as this needs to be carried out with
care. For the purchaser who charges his own
accumulators, instructions are usually provided
on the battery, and a point of great importance
is that the first charge should be carried out
slowly, and charging should be continued until

the battery gasses freely.

One very good method of charging a new
accumulator by which it is possible to ensure
that the acid in the charged cell is of the right

specific gravity, is to fill the accumulator with
acid having a gravity of i -200, charge for the
required time as stated on the accumulator,

a gravity of 1-835 and diluted to the required
strength with distilled water. The operation

must be carried out with caution as consider-

able heat is involved when acid and water are

brought together, and on no account must the

water be poured into the acid, as the great

evolution of heat will set up spontaneous
boihng, and the liquid will froth vigorously.

The acid should be carefully measured out,

and slowly poured whilst stirring into the

distilled water, allowing the mixture to cool

should the temperature rise too rapidly.

Only glass and china receptacles must be used
for sulphuric acid, and care must be taken to

see that no foreign matter is present. Four

KEEP TOP CLEAN

KEEP TERMINAUS
VASELINED

REPLACE A LOST

STOPPER IMMEDIATELY

ADD DISTILLED WATER
TO KEEP LEVEL ABOVE
TOP OF PLATES

/JJWAYS USE CRATE
VlTH CARRYING HANDLE

REMOVE CELLS OCCAS-
-lONALLY AND CLEAN
WOOD WITH OILY CLOTH

WIPE SIDES CLEAN AND DRY

WATCH COLOUR OF PLATES

A Portable 6-volt. accumulator, suitable for nxe with a. receiver having several valve amplifiers.
Accumulators must be carefully looked after to maintain them in good condition.

and then discard the original acid and refill

with fresh acid having a gravity of 1-250.

It is the gravity of the acid which is the best

guide as to the condition of an accumulator,

and in order that it may vary through the

required range, the method by which the

accumulator is filled with acid of the correct

gravity when fully charged is recommended.
It is best to procure acid specially made up

for accumulator work and of the required

gravity. This diluted acid is made up from
pure sulphuric acid and distilled water,

and can consequently be relied upon to be free

from impurity. If this cannot be obtained,

pure sulphuric acid must be purchased having

parts of distilled water and one part of acid

produce a diluted solution having approximately

the correct specific gravity with 1-200.

In order to easily determine the specific gravity

of the acid in an accumulator, a hydrometer of

the type shown in Fig. i is recominended as it

permits of the drawing ofl:" of acid from the

accumulator. Another type (Fig. 2), in which
coloured glass beads are employed instead of
a floating hydrometer, is equally useful, beads
of certain colours being arranged to float, while

others sink, according to the gravity of
the acid in which they are suspended.

An article on the home charging of accumu-
lators from D.C. mains appeared in a recent
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issue.* whilst numerous devices to permit of

charging from A.C. mains have been described

from time to time.f

When circumstances necessitate the taking

of the accumulator to a local electrician or

garage for charging, the user should make the

same observations with regard to the density of

the acid as if he were charging the accumulator

himself. The condition of the acciunulator

can then be watched and any indication of

deterioration observed.

The gravity of the electrolyte in the cells

should be taken when fully charged and when
discharged, and the two figures should differ

firom one another by about 0-025.

The colour of the plates, too, is an indica-

tion as to the condition of the battery. When
discharged, the positive plates will have a

reddish-brown colour and the negatives a dark

grey, whilst when fully charged, the positive

plates should be a dark chocolate colour and
the negatives whitish-grey.

It is important that the electrolyte should be
kept above the top of the plates, and this level

is usually kept up by adding distilled water,

though, if there is any indication that the

gravity is too low, a Uttle dilute acid may be
put into the cell. The quantity' of electrolyte

in the cell becomes less, partly because of the

evaporation, and also because of the electrolysis

of the water during charging. It must be
remembered that the water only is disposed of,

and not the acid, hence the reason for adding

water, and not sulphuric acid, to a cell which
requires filling up.

An accumulator must not be left in a dis-

charged condition, but, as soon as it is observed

that the voltage is falling off (as would be

indicated, of course, by a dimming of the

filaments) it should be put on charge as early

as possible. There is no detrimental action

in more or less completely discharging an
accumulator, provided it is put on charge

immediately, and charging continued until

the gravity indicates between 1-225 and 1-250.

Immediately after being taken off charge, the

voltage of the accumulator should be about

2-5 volts per cell, as may be easily determined
with a small pocket-type voltmeter.

Expanding of the plates, particularly of the

positives, is a frequent trouble and is indicated

* P. 559, .Ian. 27th. 1923, and p. 092, Feb. 24th,
1923.

t P. 318, .Iiuie 10th, 1922, p. 397, .June 24th,
1922, and p. 535, .Ian. 20th, 1923.

by a bulging of the case. The only remedy
is to remove the plates, clean them, and file

the edges. If this is not done the case may
develop a leak, or the positive plates buckle
so much that small pieces of paste will bridge

them in contact with the negatives.

Frothing during charging is frequently a

serious trouble with an accumulator, and should
this occur with a more or less new cell, the

user should refer the matter to the manufac-
turers, as it is usually due to unsuitable

celluloid being employed for making the case.

Accumulator batteries must be kept clean.

The top of the cases should be wiped down
free from acid and dust from time to time, and
the screw terminals removed, cleaned if

necessary, and thoroughly smeared over with

vaseline.

Sediment in the bottom of the celluloid

container must be looked for, and should it

become so deep that it makes contact with the

plates, the cell should be thoroughly washed
out and refilled with new electrolyte. It is

usual, however, to leave a liberal space between
the plates and the bottom of the container so

that quite a lot of paste may fall from the

plates before contact with them is likely. One
of the chief causes for paste faUing from the

plates is charging and discharging at excessive

rates. As far as charging is concerned, the

instructions on the cell may, of course, be

adhered to, but, when discharging, one should

estimate the current which it is required to

deliver by multiplying the number of valves

which it operates by 0-8.

The Condenser across
the H.T.

Although the experienced amateur always

adopts the practice of bridging the terminals

of his H.T. battery with a condenser, doubt
seems to exist as to the most suitable capacit}'.

The internal resistance of the battery may be as

high as TOO or 200 ohms. Such a resistance

is undesirable in high or low frequency

circuits, particularly if it is common to a

niunber of valves.

The condenser used should have a value

of about 2 microfarads in order that it may
bypass currents at the frequency usual to

telephony.
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The Elementary Principles ofRadio Telephony*
By G. G. BLAKE, M.I.E.E., A.Inst.P.

SINCE tlie inaugviration of the London Wireless
Society in 1913, many changes have taken
place in the world of " Wireless." The Society

has recently been renamed "' The Radio Society
of Great Britain." this change of name being
made for two reasons ; firstly, because ever since
our inception we have been the body which has
acted as the mouthpiece of the amateur on all

occasions when it has been felt necessary to approach
the Post Office, and it was felt that, as our work
was of a national character, we could represent the
amateur with even greater strength under this

new title. The name " Radio " was chosen owing
to the fact that it is

rapidly replacing the
old term "Wireless,"
and ha,s now been
adopted in all
countries as an inter-

national word.
As far back as 1 903

or 1904, and even
prior to that date,
many of those present
to-night, including
myself, commenced
experimenting i n
radiotelegraphy, and
we have had the
pleasure of seeing the
science grow with
astonishing rapidity.

There are now
some hundreds of

societies all over the
country, the most
important of which
are affiliated to the
Radio Society of

Great Britain, and I

think it is fair to say
that it is mainly
owing to the work
and growth of the
"wireless" amatems
that Broadcasting
has been established.

As you know, a
company has been
organised which
undertakes to trans-

mit items of news, weather reports, lectures and
concerts. Already they have commenced working
their stations in London, Birmingham, Manchester
and Newcastle.

There are two distinct types of listener. First
there is the old amateur, holding an experimental
licence, who is engaged in experimenting with a
view to accjuiring all the knowledge he can about
the circuits which he employs, and in making

* An Experimental Lecture delivered before the
Radio Society of Great Britain on January 12th,
1923.

Fig. 1. Receiving Apparatus used during the Lecture.

improvements, and the more advanced workers
occupying themselves in carrying out serious
research work. Then there is the " broadcast
listener." who has a " broadcast " licence, which
only permits him to use apparatus having the stamp
of the Broadcasting Company, and he uses his
instruments for the sake of the information and
entertainment which he receives.

There are a great number of receiving sets at
various prices which he can buy, and if he gets
a selective one, it is possible for him to sit in his
own room at home and listen to either of the broad-
cast concerts he likes, and to reject the others

by merely timiing a
couple of handles.
At this point there

is a very important
matter to which I

would like to call

your attention. I

have heard of a good
many complaints
from broadcast
listeners, to the
effect that they can-
not hear the broad-
cast concerts as
they are being
J8immed by other
stations and amateur
transmissions.

In these days the
Post Office is rightly
very particular in the
granting of a trans-

mitting licence, to
ensure that the
applicant shall have"
sufficient technical
knowledge to prevent
him from making use
of an improper wave-
length and so inter-

fering with other
stations. Amateur
transmitters are using
a band of wave-
lengths ranging from
150 to 200 metres,
and a fixed wave of

440 metres. Th©
London Broadcasting Station transmits on a wave
of 369 metres, Manchester on 385, Birmingham on
425 and Newcastle on 400.

The tuning of C.W. and radiotelephone stations
is sharp, and while we all experience a certain
amount of jamming, particularly from spark sta-

tions, I would point out that if the broadcast
listener is getting undue interference it is piobably
owing to his receiving set not being sufficiently

selective in its tuning arrangements. Of course
if he buys the cheapest possible set he cannot
expect the Broadcasting Company (or a firm con-
nected therewith) to supply him with anything
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else ; but I would point out that he must not throw-

all the blame on the amateur transmitter. He
has the remedy in liis own liands, for he can buy
a selective set by paying a Httle more for it. and he

should then be able to cut out the interference.

For at least a couple of years music has Vjeen trans-

mitted from the Hague in Holland. Recently the

arrangements have been taken over by the Daily

Mail, and concerts are still being transmitted

from that station every Sunday afternoon from
3 till 5, on a wavelength of l.O.'iO metres.

Then we have concerts transmitted from the Eiffel

Tower in Paris, on a wavelength of 2,600 metres,

also concerts transmitted by " La Societe Fran-
^aise " (also from Paris), every evening at 8.45

till 10 on a wavelength of 1,565 metres, and in

fact if we get many more stations transmitting

we shall soon be able to hear more than we want.

The Committee of ovir vSociety feels that with the

influx of the new class of wireless (perhaps I had
better say Radio) listener, it now becomes our work
to gather them together as a new class of amateur,
and it devolves upon us to do all we can to look

after and protect their interests. With this in

view we recently formed a new section which
anyone holding a broadcast listener's licence may
join, and we propose to give lectures to them,
and to hold special meetings for them from time

to time.

We are also asking our affiliated Societies to do
the same wherever possible. We expect that there

will be many " broadcast hsteners " who wiO get

interested in the technical part of the subject and
who will welcome oiu* lectures and our help, so

that the " broadcast listener "' of to-day may be-

come the experimenter of tomorrow. With this

object we shall specially endeavour to make the

lectures given to this section of our Society popular
and instructive in character. All those who are ad-

mitted to this Section will be known as Associates

of the Radio Society of Great Britain. As this

is the inaugural lectvu-e, I propose to make it

an introduction to the study of radiotelegraphy,

so as to leave the field quite open for subsequent
lecturers.

The scientist, as you know, in order to account
for certain phenomena, is in the habit of making
postulates or theories These he is equally ready
to discard or replace by others as soon as he finds

some fact which does not fit in with his scheme
of things or discovers some more plausible theory.

In order to explain light, X-rays, radiotelegraphy,

etc., we believe there must be some medium present

which, though we have never seen it, is there, and
is capable of conveying wave motion. To this

intangible and omnipresent medium we give the
name " Ether."

At the present time, owing to the work of Ein-
stein, the ether theory, which we radio men feel it

is almost impossible to do without, is in the melting
pot ; but if it is dying it is making a hard fight,

for many of our leading scientists still believe in

the necessity for its existence. We carmot hope
tonight to decide which school of thought is right :

hut as thoughts of the existence of the ether assist

us in our study of radiotelephony, and account
for all the facts we so far know concerning this

branch of science, we will be of those who take its

existence for granted.

Radiotelephony is a subject which possesses

great fascination both to the engineer and to the
man in the street ; it is little short of a modem
miracle. How, one asks, is it possible for the
audience in this liall to hear music and speech
taking place miles away, while the people next
door are not conscious that any sounds are ptissing

them ? Can it be possible that these soun^ls are
being transmitted for so many miles and arrive

at their right destination without any telegraph
or telephone wires connecting the two places ?

How is it that when several people are telephoning
wirelessly at the same moment they do not create

an unintelligible babble of voices ? I hope this even-
ing to make these points more understandable,
and by actual demonstration to prove to you the
truth of these seeming miracles.

I first want to give you just a fleeting glimpse
of this part of the universe as scientists see it.

We will try for a few minutes to forget that we are

in this lecture hall, and let us imagine oiu-selves

looking down upon oiu- earth as it travels round
the sun. It progresses at the rate of seventeen
miles per second, and even at this enormous pace
it takes a whole year to complete one journey
round it. This speed so far exceeds our con-
ception that it gave very just occasion for a remark
of Lichtenberg, that while a man salutes another
in the street he goes many miles bareheaded without
catching cold. The earth takes, as I said, a
whole year to complete its circuit around the sun

;

this gives us some conception of the relative small-

ness of our earth compared to the infinity of space
wherein it moves. Now it is to this apparently
empty space in which the far off stars and the

solar system w^ith all its planets exist, that I

particularly wish to direct your attention.

Is it as empty as it at first sight seems ? If it

is empty, how can the light from the sun reach us

across nothingness ?

Science has analysed the rays of light and found
that they are waves. Waves of what ? That is the

question. We know that they are not waves of

air, as our atmosphere only exists a comparatively

few miles around our earth, also light will pass

across a vessel from which all air has been removed.

Again, as wind makes no difference to the
strength of light or of radio signals, it cannot be
the air which conveys them.

We therefore believe that all space is filled with

something wliich we call the ether, which is capable

of transmitting wave motion.

As we are able to see light through air, it is

obvious that the ether permeates it. We know that

X-rays will penetrate through all solid bodies ;

these rays are really vibrations of the ether of very

short wavelength. It is obvious that this infinite

ocean of ether permeates all things, including our-

selves. We are in some respects like little fishes

in an infinite ocean ; the ocean in which we live is

imperceptible to any of our senses. When we move
in it, it passes through between the atoms of which

we are made. We caiuiot feel it as it offers no
resistance to our motion, we camiot smell it, see it,

or hear any sound of it. The fact that it penetrates

through what our senses tell us is solid matter

proves to us how crude are our senses, and that in

reality matter is by no means as solid as we have
supposed.
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Sir Oliver Lodge (wlio is an honorary member
of this Society) once showed a very pretty experi-

ment illustrating this. He filled a length of india-

rubber tube with water, this he attached to a small
motor, which caused it to rotate with great velocity.

The motor was then suddenly stopped, and he
showed that as long a.s the water in the tube con-
tinued in motion the tube exhibited the properties

of a solid rod.

Imagine this spectrum drawn out at eacli end
so that it covers a length at lea.st 53 times that of
the strip you see before you on the screen ; it

would then reach approximately from liere (Savoy
Street, Embankment) to the Strand (Fig. 3).

Down below the last visible violet rays youi
would come to what we call the ultra violet rays.

Although these rays are so short that our eyes
cannot see them, their presence can readily be

Fig. 2. The two couiponent.<i of a
mechanical kintern slide far demonstrat-

ing wave motion. The white lines

represent the transparent portions. The
grid and wave line stand face to face in

the lantern, giving a number of dots on
the screen, and as the wave line travels

past the grid, the effect of wave motion
is produced. {Reproduced by the

courtesy of Dr. J. A. Fleming.)

This slide (shown in Fig. 2), which Professor

Fleming, one of our Vice-Presidents, has kindly
allowed me to copy from a slide which he showed
at the Royal Institution Christmas Lectures last

year, will .serve to illustrate wave motion. I

want you to kee):> your eyes on the red dot which
you see in the centre of the dotted line on the

screen. You will notice that while the wave
actually travels across the screen, the little dot,

and in fact all the dots of which the line is composed,
only move up and down in a straight line vertically.

Wlien we .see » ray of say, red light, it represents

a series of such waves in the ether, all of one wave-
length, reaching our eyes from the source of light.

Wliite light is made up of a number of rays of

different wavelengths all travelling at the same
speed, namely 18(i,000 miles per second, and all

impinging on our eyes at the same moment of

time.
(The lecturer here .ihowed a band of white light.)

Fig. 3. llie. comparative frequencies of the known
ether waves. The white portion represents those

freguencies to which the eyes are sensitive.

By means of a prism we can separate out the rays
composing this strip of white light so that each
wavelength is allowed to reach our eyes indepen-
dently of the others. .4 colour slide of the spectrum
was shown on the screen.

Thus we see that the light was composed of

violet, indigo, blue, green, yellow, orange, and red.

(One octave.)
But the.se visible waves are by no means all

the waves that are there. Far shorter waves are
to be found below the violet, and much longer
waves beyond the red.

detected, as I will presently show. Below these
again we come to still other vibrations of such
minute wavelength that they can freely pass tlu-ough
the spaces between the atoms in solid matter.
These are known as X-rays.

Fig. 4 is an ordinary photograph of a small
wireless set, and Fig. .5 is an X-ray picture of the
same object, which shows how transparent it is
to the X-rays.

(By nieujis of an X-ray apparatus and a large
screen, transparency of the human body was demon-
strated, and the heart of a member of the amli^nce
was shown beating

)

Referring again to the spectrum, beyond the red
end we come to infra-red radiations ; beyond these
again we have waves of much greater length,
known as Hertzian waves, and it is these waves
that we employ for radiotelegraphy and telephonj'.

It may help you to get a better grasp of what
is involved by the presence of all these varying
wavelengths in the ether, if I give you an illustra-

tion.

Suppose one of om' greatest artists, say Turner,
had seen all the beauty in a landscape it was pos.sible

for a man to see, he was only able to see less than
one fifty-third of the colours which were there, for
the visible spectrum is made up of only one fifty-

third of the ether waves which are at present
known to science ; our eyes are blind to all the rest.

It has produced in me a feeling of awe and wonder,
when I have stood with a number of other people
in a garden of flowers of varied hue, to think how
the light of the sun, made up as it is of all the-

colours, shines down upon them, and how each
flower absorbs the energy of certain waves, I'efiecting

others in all directions ; yet however great th&
crowd, each person is conscious of the coloiu' waves
reflected from each flower. When one considers the
immense number of waves, crossing and recrossing
in every direction, without causing any interference
with one another, it is hard to conceive it po.ssible.

Yet, there it is, and not only the waves we see
are there, but a far greater number which to us
are invisible.
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We cannot i'onteiu|>laU' siu'li wondt'is as tlieao

without a feeling of a\\<\ Surely here is o\idence

of a master mind which conceived it all. One
cannot believe that such laws as govern these

wonders came into beinc bv blind cliance.

Fuj. 4. A ^int/ll frirelrs.s iitstrunieiit as the eye

discerns it imtli Die aid of ether oscillaliotis of a limited

range oj frequencies.

1 will now endeavour to demonstrate to you tlie

presence of some of the invisible waves of which
we have been speaking, at each end of the spectriun.

(Here the lecturer obliterated the visible light

emitted by an optical lantern by means of suitable

coloured screens, and in the darkness in front of the

lantern caused cert<iin materials to glow, including

slices of bread and butter and margarine, under

the effects of the invisible rays. He also showed
that the waves emitted by a small ivirelcss trans-

mitting apparatus were capable of freely passing

through a wooden blackboard. He also shoived

a small electric spark apparatus. Fig. i, and
demonstrate that it not only emitted vi.<iible light

radiation.^' but simultaneou.dy it produced ultra-

violet at one end of the spectrum ami Hertzian

waves at the other. He .showed the presence of these

otherwise invisible radiations respectively by

causing Willomite to fluoresce, and by causing a.

small electric lamp to glow tvhen attached to a
single loop of copper tvire which he held in his

hand at some distance from the origin of the rays.

The sensation of colour which we see depends
upon the number of ether waves which strike tlie

eye in a second. Thus the sensation of red is pro-

duced by imparting to the optic nerve 474 millions

of millions of impulses per second, while violet,

the visible light which you saw in the experiment
just now, is produced by imparting to the nerve
some 699 millions of millions of impulses per second.

Sir John Herschell once said, '" There is no mode
of conceiving the subject which does not call upon
us to acbnit the exertion of mechanical forces

whicli may well be termed infinite."

I have endeavoured to convey to you some faint

idea of the existence of an all-pervading medium,
the highly comple.x properties of which are so

subtle that we can only perceive its existence in

our imagination, and that not without a great

effort.

Let us now turn oiu- attention to what we
ordinarily consider to be solid matter. The work
of Dalton, Crookes, Roentgen, J. J. Thompson,

Kuthcrford, Sodtly, Bragg, and many othoi's, haa
shown us that it is mado u[) of groups of atoms
laiown as molecules, each atom, according to present
theory, consisting of a positive nucleus aroimd
which are grouped a number of electrons (negatively
charged). We can visualise each atom as a tiny
solar system ; between its positive nucleus, and
its electrons, there are relatively vast spaces,
which, like the interplanetary spaces of our
uni\erse are permeated by the ocean of ether.
In a fragment of any elementary substance it is

believed that there are millions of atoms of that
Iiarticular element, each made up of a definite
nmnber of electrons grouped round a positive
nucleus, like planets aroimd a sun.

The forces of the whole system being in a state
of equilibrium, it is the definite number and group-
ing of the electrons which give to tlie substance
the properties by which we distinguish, it from
other elements. There are, of coui\se, several
variations of this theory to account for certain
[ihenomena, but I think what I have said will

suHice for the piu'pose of this lecture. In addition
to the electrons in each atom, there are va.st numbers
of free (or imattached) electrons, in the inter-atomic
spaces, which can he caused to move like a swarm
of gnats in a summer breeze. This movement
of electrons constitutes an electric current.

Sir Oliver Lodge once said that there are^ as
many atoms in a glass of water as there are glasses
of water in the Atlantic Ocean, and modern science
has proved to us that the electrons belonging to
each atom aie as far tlistant from their positive

Fig. 5. The same instrument X-rayed, or when
illuminated with ether waves of a frequency to which

certain portions are transparent.

nuclei as are two specks of dust one in each corner

of this lectui-e hall.

The number of electrons present in matter is

unthinkable. If Adam had possessed a two
ounce bottle full of au-, at ordmary atmospheric
pressure, and if he had commenced to remove
the electrons from it at the rate of two per second,

working night and day (Svmdays inclutled), and if

he had lived on through the ages he would still be
hard at work at it, and would not nearly have
completed his ta.sk.

(To be eorwluded.)



730 THE WIRELESS WORLD AND RADIO REXIKW >L\RtH 3, 1923

Wireless Club Reports.

NOTE.—Under this heading the Editor will be pleased to give piiblicaHoii to reports of the meetings of Wireless

Clubs and Societies. Such reports should be suhmiUed without coveting letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation

with the Radio Society of Great Britain.
Correspondence with Clubs .should be addressed to the Secretaries direct in every case unless otherwise stated.

The Leeds and District Amateur Wireless
Society.*

Hon. Secretary, Mr. D. E. Pettigrew, 37, Mex-
borough Avenue, Chapeltown Road, Leeds.

A dinner and smoking concert was held at the

Peel Restaurant, Leeds, on .January 22nd. Thirty

members were present, the excellent fare and most
entertaining musical items being thoroughly enjoyed
by all. Members of the Society and members of

the Leeds Amateur Dramatic Society kindly

contributed to the programme.
An instructional meeting was held at the Granunar

School on January 26th, Mr. S. Kniveton,
F.R. Met. Soc, lecturing upon the " Construction of

Intervalve Trans-
formers." Theory
and practice of

H.F. and L.F.

transfo rm a t ions

were thoroughly
examined.
A general

meeting was held

at the Grammar
School on Feb-
ruary 2nd, under
the chairmanship
of Mr. F. H.
Pickard. Business
having been dealt

with, the Chair-

man called upon
Mr. E. M. Wash-
ington to give a
paperand demon-
stration entitled

"Vacuum Tubes,
Their Historyand
Phenomena."
The lecturer
briefly considered

the electronic

theory of matter and examined the progress of the

study of vacuum tube work. By the kindness

of Messrs. Reynolds and Branson, Ltd., the

lecturer was enabled to exhibit a imique col-

lection of apparatus, which he most successfully

demonstrated as the lecture proceeded. The
X-ray tube and allied apparatus were also demon-
strated. The discussion was eagerly supported

by the meeting and a vote of thanks was accorded

to Mr. Washington. Mr. T. Brown Thomson
was elected Chairman for the next general

meeting.
Huddersfield Radio Society.*

Hon. Secretary, Mr. C. Dyson, 14, .John William

Street, Huddersfield.

An interesting demonstration of the " Bumdept
Ultra IV. Receiver " was given at the Huddersfield
Radio Society's club-room, on Tuesday, January
30th, by Mr. Townsend of Messrs. Burndept, Ltd.,

Leeds. Mr. T. Brooke was Chairman and about
30 members were present. A very clear explanation
of the receiver was given, as well as many useful
* tips " for amateur " listeners-in." Music was heard
from London, Manchester and Birmingham on a
loud speaker and a Browns amplifier. The set

was taken to pieces and passed round for examina-
tion by the members. A vote of thanks was
passed to Mr. Townsend, for his kindness on the
proposal of the president, Mr. T. F. Brook, and

seconded by Mr.
H. W. Sellers.

The lecture was
followed by an
open discussion
of transmitting
licences and the
merits of various
transmitters.

Barnsley and
District
Wireless

Association.*
Hon.Secretary,

Mr. G. W. Wig-
glesworth.

OnWednesday,
January 24th, a
special demon

-

stration was
given by Messrs.
Jepson, Morgan
and Coates, of the
General Electric

Company, the
chair being taken
by Major E. A.
Barker, M.C., the

The meeting was

The interior of the Captains cabin of H.M.S. " Impregnable,"

which is now being used by a West End wireless firm as a
demonstration room.

President of the Association,

attended by about 100 people
The Association's receiving set is being designed

and hopes are entertained that it will be built

and put into use very shortly. Plans are also

being discussed for a summer programme of

field days.
Stoke-on-Trent Wireless and Experimental

Society.*
Hon. Secretary, Mr. F. 'T. .Jones, 360, Cobridge

Road, Hanley.
At a meeting of the Stoke-on-Trent Wireless

and Experimental Society on February 1st, Mr.
T. R. Clarke (Member), gave a lecture on " A
Broadcasting Crystal Receiver."
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He fully (lescriheil the construction of a crystal

receiver, on which he resularly receives the Slan-

Chester programmes over a distance of about
35 miles.

Mr. Clarke exliibited his crystal receiver, the

gooil workmaiLship unci neat appearance of which
was much aihnircil.

Mr. Clarke also gave a report of the Annual
Conference of Wireless Societies, recently held in

London, at which he represented the Stoke-on-Trent

Society.

The Thames Valley Radio and Physical
Association.*

Hon. Secretary, Mr. E. A. Rogers, 17, Leinster

Aveiuie, East Sheen, S.W.14.
On Wednesday, January 31st, a concert was given

by the Thames Valley Radio and Physical Asso-
ciation to the Mortlake Girl Guides and their friends,

abotit 150 being present at headquarters. An ex-

cellent concert was received with the assistance of

Messrs. Driver and Harris, and Mr. Rosrers explained
in simple language how they were able to give such
concerts with the receiving apparatus. He also

amused them for a few minutes by showing how
simple it was to make many useful articles from a
piece of paper. Miss Tennant, on behalf of the

Commandant and Officers proposed a hearty vote
of thanks to the Association.

On Thursday, February 1st, at a meeting of the

Association, which was well attended, Mr. Kenneth
Davy gave an interesting lecture on " Accumula-
tors," explaining how they were made, how to take
care of them, and how to charge them. It was
evident from the way the lecture was given that

much trouble had been spent in preparing it and
that the lecturer was a master of the subject.

Exhibits were kindly lent bj' Messrs. The Ediswan
Company.
The next lecture was given on Thiu-sday,

February 15tli, when Mr. Wade lo{ the M.O. Valve
Company), lectured on " Valves and their Manu-
factiu'e."

Hackney and District Radio Society.*

Hon. Secretary, Mr. C. H. Phillips, 247, Evering
Road, E.5.

The weekly meeting of the above Society took
place on Thursday, February 1st, at tlie Y.M.C.A.,
Mare Street, Hackney, E.8, with an attendance of

over forty, the chair being taken by Mr. H. A.
Epton.

After a general discussion on the recent Radio
Conference, concerning which the Chairman and
the Secretary made reports, and on broadcasting

and experimental licences, a lecture was delivered

by a new member of the Society, F. G. Francis,Esq.,

B.Sc, on " Electrical Units and Ohm's Law."
Mr. Francis dealt with a most difficult subject,

requiring mathematical calculations, in a simple

and lucid style, and was heartily applauded.
At the conclusion of his lecture, Mr. Francis

suggested that an evening be set aaide for " waist-

coat pocket " talks on radio experiences, and this

was arranged for a future meeting.

The Secretarj' would like to hear from prospec-

tive members living in the district of Hackney.
It is hoped to arrange shortly a public meeting and
demonstration, with a lecture by a well-known
radio expert.

The Cowes District Radio and Research
Society.*

Hon. Secretarv. Mr. ,1. W. L. Ingram, I, Mill

Hill Road, Cowes, I.W.
At the headquarters on Wednesday, January

17th, the Secretary gave a practical demonstration
of coil-winding. Various types of coils were made,
and their particular advantages in use ex|)lained

and data for winding coils to specifit^ wavelengths
given. Ft>ll(>wing this, several members expressed
theii' opinions and recounterl their experiences
in the use of different types of coil.

" High Freqviency Intervalve Coupling " was
the title of a very interesting and instructive

lecture given by Mr. C. Mugliston at the meeting
on January 24th.

The lecturer dealt with the various methods
of coupling in tvu-n, explaining the characteristics

of each, particularly on short wave reception.

The great interest taken in high frequency am-
plification by the members, resulted in a lively

disctission at the conclusion of the lecture.

Derby Wireless Club.
Hon. Secretary, Mr. R. Osborne, The Limes,

Chellaston. Derbj'.

A meeting of the above club was held on
Thursday, February 1st, at the Shaftesbury
Restaurant. When the minutes of the hist formal
meeting had been read and confirmed, Messrs.

Taylor and JoUey submitted their report of the
Wireless Conference held in London, on January
24th. A vote of thanks was then given to the
two delegates for so kindly giving their services.

It was agreed that the affiliation with tho Radio
Society of Great Britain be continued.

Mr. AUwood then opened a discussion on " Broad-
casting," and sets for the reception of broadcasting.

Several members related their experiences and
described how they had met troubles which had
arisen. A few words in regard to loud speakers
proved very interesting, and much useful knowledge
was gained.
The membership of the Club is increasing every

week, and it is hoped that this state of affairs

will continue. The Committee have arranged a
programme of papers for the spring session, which,
it is expected, will prove an attraction.

Isle of Man Radio Society.
Hon. Secretaries, Mr. .1. S. Craine, (i, Belmont

Terrace, and Mr. J. P. Johnson, 16, Hildesley Road,
Douglas.
A meeting was held on Monday, January 22nd,

in the Physics Laboratory of Park Road Secondary
School, Douglas, which is the Society's head-
quarters, Mr. H. Colebourne occupying the chair.

There was a good attendance, and thirteen new
members were elected.

Mr. S. Hinton spoke on " The Construction
of a Simple Wireless Receiving Station, with
considerations of detecting and tuning." His
treatment of the subject was very acceptable.

He dealt almost exclusively with the principles

unileilying the action of the various component
parts of a crj^stal receiver. His remarks were
liberally illustrated by diagram and experiment.

Crystal rectification was discussed, and the charac-

teristic of a crystal explained. Many other kindred
matters were gone into, and the whole demonstra-
tion and address was an intelligent and enlightening

presentation.
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The Pudsey and District Radio Society.
Hon. Secretary, Mr. W. G. A. Diiniels. 2 1, "The

\\'liarrels. Lowtown, Pudsey.
A meeting was held at the Mechanics' Institute,

on ilonday, January 22ud, Mr. F. Wild being in
tlie chair.

Tliere was a fair attendance, and a number of
new members were elected. Reference was made
to ladies being accepted as members, and the Society
extends a hearty welcome to any ladies interested
in radio work.
The Chairman subsequently called upon Mr.

W. C. Ramshaw, Vice-President of the Bradford
Radio Society, to give Iiis lecture on " The Fimda-
mental Principles of Radio Telegraphy and Tele-
phony." The lecturer ably dealt with liis subject,
which was greatly appreciated.

Bexhill and District Radio Society.

Hon. Secretary, 15a, Sea Road, Bexliill-on-Sea.

A general meeting of the Society was held at

the Committee Room, 15a, Sea Road, on Thursday,
February 1st. Mr. C. S. Parker (Chairman),
presi ding.

Mr. S. L. Taylor was appointed Vice-Chairman.
It was proposed and carried that tlie London Joint
City & Midland Bank should act as Bankers, the
office of Treasurer thereby being dispensed with.
Cheques would be signed by the Chairman and the
Secretary.

Mr. P. Webber and Mr. Holes were appointed as
Auditors.
A " Bench " Committee (consisting of Mr. Hill.

Mr. Brickett and Mr. Taylor) was formed to deal
with the mechanical side of the Society. A bencli

was to be fitted in the Committee Room for the
use of junior members.

Provision was made for junior membei-s to join

the Society at half fee, who could go to the Com-
mittee Room at any time to take advantage of

various magazines, etc. which were being given to
the Society by several members.
The Secretarj' reported that a profit of £5 13s. lOd.

was realised from the whist drive, recently held
at the Kahveh Cafe.

Southend and District Radio Societ}-.

Hon. Secretary, Mr. A. L. Whm-, 4, Wimborne,
Southend on-Sea.
At tlie meeting held on Friday, February 2nd,

the Chairman, Mr. D. L. Plaistowe discussed the
various transmitting circuits submitted in response
to an application by him on a previous occasion,
for a suitable transmitting circuit for tlie Society's
portable experimental station 5 QK. It was de-
cided to make a start at once on the building of a
single valve portable transmitter, closed circuit

with grid control.

Mr. F. Mayer gave a most interesting lecture on
liis station 2 LZ, giving circuits of both transmitter
and receiver, and particulars of some experiments
carried out on very short wavelengths by that
station, which proved to be of great interest.

Tottenham Wireless Societj'.

Hon. Secretarj', Mr. R. A. Barker, 22, Broadwater
IRoad, Bruce Grove, Tottenliam, N.17.

At the meeting of the abo%e Society held at

JO, Bruce Grove, Tottenham, on January 31st,

Mr. Kaine-Fish delivered his second lecture on
" Valves." As the actual theory of valves and
their intricate working is not so fully understood
as it might be by many people, the lecture proved
very instructive. The lecturer dealt with the theory
and practise of valves as detectors, and low
frequency and high frequency amplifiers, and
showed exactly how they should be used in a
wireless receiving set to obtain the maximmn
efficiency. The diagrams used during the lecture
made the whole subject perfectly clear. A good
discussion on the subject followed and Mr. Kaine-
Fish went over all doubtful points.

Business was then discussed and a report of the
last committee meeting was read. This included
a good programme of lectures for February. Mr.
Kaine-Fish also gave a report of the Aimual Con-
ference of the Radio Society of Great Britain held
recently, at which meeting he represented the
Tottenham Wireless Society.

The Wireless and Experimental Society.
Hon. Secretary, Mr. Geo Sutton.
At the meeting of tlie Wireless and Experimental

Association at the Central Hall, Peckham, on
Wednesday, January 24th, the A.ssistant Secretary
reported that, acting on the instructions of the
last meeting, he had written to the founders of the
Prescot and District Wireless and Experimental
.'^sociation wishing them success in their venture,
and expressing the hope that the temporary stay
of their Secretary in Prescot would be to their
benefit. Mr. A. W. Knight then reported his

experiences at the Conference of Wireless Amateurs
convened at the instance of the Radio Society of

Great Britain. The matter of the present position
of the Broadcasting Company was fully discussed,
but it seemed that the representative of the B.B.C.
who was present at the Conference had nothing
concrete to suggest as to how the present difficult

position might be relieved.

Later in the e\-ening Mr. Hersej- exhibited a
wavemeter which he had constructed, and Mr.
Jougliin presented to the notice of the members
the new club wavemeter. Mr. Knight read a
suggested set of rules governing the loan of the
wavemeter to Association members. Mr. Voigt
followed with the construction of a straight line

graph for the wavemeter, and the meeting then
proceeded to the consideration of the calibration
of received signal strength. A .short discussion
on electron flow brought the meeting to a close
at 10 p.m.

Bath Radio Club.
Hon. Secretary, Mr. Geo. J. B. Curtis, 6. Pierre-

pent Street, Bath.
An interesting meeting of the Bath Radio Club

was held at the Old Red House, Bath, on January
26th. The Chairman being unavoidably absent,
Mr. J. G. Young (fomider of the Club), presided.

Following the usual half-hour's Morse code
practice, with Mr. H. L. Bowen at the buzzer, the
second of a series of six elementary lectiu'es by
Mr. L. E. R. BoxweU was delivered. This lecture
comprised a study of oscillatory circuits with
particular reference to the crystal set. Mr. Boxwell's
able and lucid delivery won him the warm apprecia-
tion of all present. Members were unanimous
in their opinion that they had seldom heard a
lecture delivered with .such claritv.
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Brighton and Hove Radio Society.*
Umi. Sefietaiy. >!r. D. F. Underwood, 68,

Sontlidowu Aveiiiie. Brighton.

'J'he usiml fortniglitly meeting of tliis Society
was Iiold at the resilience of Mr. Magnus Volk
onVanuary IHth.

In tlie absence of Ilie President, the cliair was
taken at S p.m. by Mr. W. E. Dingle.

The members weie exceptionally fortunate in

listening to a valuable address given by Mr. Volk
upon the correct method of u.sing tools anil work-
shop practice generally. Mr. Volk lucidly explained
several points, aided by diagrams, and specimens
of various types of tools, etc. The orthodox method
of using cutting tools in conjunction with a latlie

was dealt with, the right and the wrong way being
clearly defined. A discussion ensued during the
course of which the following items received
lonsideration : jointing, drilling, tapping, turning
brass and ebonite, soldering, slide rest, and care

of tools.

At the conclusion of the lecture Mr. James
f'owie, A.il.I.E.E., moved a hearty vote of thanks
to Mr. \'olk, expressing appreciation on behalf

of the members present for the very free way in

which the knowledge had been imparted. This
was carried inianimously.
The Brighton and Hove Radio Society is

engaged upon experimental work of a valuable

nature in the interests of the science generally,

and more particularly at the present time in

connection with the elimination of interference

during the reception of broadcast transmissions
caused by inexperienced persons. Too strict

attention cannot be paid to this matter, and it is

hoped that all local radio enthusiasts will co-

operate to avoid annoyance in this direction by
keeping their valves from oscillating,

Wanstead Wireless Society.
Hon. .Secretary. Mr. A. B. Firman, IS, Clavoring

Road, Wanstead Park, E.12.

On Thursday, .lanuary 25th, 1923, the Societj' had
what proved to he the most successful meeting
of the season. The chair was taken bj- the President,

William Piatt, Esq.. who was supported by
Brig.-General R. B. Colvin, C.B., M.P., a Vice-

President of the Society.

Major Parker, M.B.E., A.M.I.E.E., then gave
a delightfully interesting and instructive lantern

lecture dealing with the ether theory and the early
discoveries and inventions of wireless telegraphy
and telephony, passing on to a discussion on circuits

anil other items of practical interest to the amateur
ex|jerimenter, and finally concluding the lecture

by again showing slides depicting the commercial
and other applications of the wireless of to-day.

Later, Major Parker thanked the Marconi
Company for the lantern slides, and Mr. Lambert
and others who so generously gave their services.

The Senior Lintonian Radio Society.
Hon. Secretary, Mr. J. D. Meeke, 14, Avonmore

Road, West Kensington, W.l-t.

The above Society has been formed at Linton
House School.

A meeting was held on Wedne.sday, January, 1 9th,

and the following officers elected :—President,

Mr. 'A. E. Hardie, M.A. ; Nice-Presidents, Rev.
H. Martin Thorpe, .M..V., .Mr. J. D. Steel, M.A.,

and Mr. W. H. Littleton ; Chairman, Mr. D. G.
Bower: Hon. Secretary, Mr. .T. D. Meeke: Com-
mittee, Messrs. R. Croxton, J. Hardy and C. L.
Bradley.
The first general meeting was held on Thursday',

January 2.5tli, with Mr. D. G. Bower in the chair,

at which Mr. C. L. Bradley spoke on the "' Ele-
mentarv Principles of Wireless Telegraphy and
Telephony." The Vice-President, Mr. J. D. Steel,

was also present.

On Wednesday, .lanuary 31st, Mr. C. L. Bradley
gave his paper on " -Verial Construction and
Erection." The different types of aerials were
shown in diagram, the earthing system and the
insulation of the aei-ial being also explained.

Gorton and District Wireless Society.
Hon. Secretary, Mr. T. E. Rowe, 8, Fairhaven

Street, West Gorton, Manchester.
At a meeting of wireless enthusiasts held at

Gorton, Manchester, on Thursday evening, February
1st. the above Society was formed and the following

members were appointed otHcers :—President, Mr.
E. .Jones ; Hon. Secretary. Mr. T. E. Rowe

;

Asst. Hon. Secretary, Mr. O. A. Potter ; Chairman.
Mr. G. .Sykes ; Deputy Chairman, Mr. C. W. Potter.

The above officers, together with Messrs. W.
Kirkliam, Junr. and A. Oliver, also comprise the
Committee.

Meetings are to be held every Thursday evening
at 7 p.m. at the Headquarters, Gorton Villa Irm,

Hyde Road. West Gorton, Manchester. A hearty
welcome is extended to all enthusiasts living in

the above district, and full particulars will be
forwarded on application to the Secretary.

The North London Wireless Association.
Hon. Secretary, Mr. \'. J. Hinkloy, Northern

Polytechnic Institute, HoUoway, London, N.7.

The 115th meeting of the Association was held

at 8 p.m. on Monday, January 29th, this being
the second annual general meeting.

.After the business of the meeting the President

called upon the Hon. Auditor to make a report

upon the financial affairs of the club. The report

showed that, after expenses for rent, construction

of three-valve experimental set, and secretarial

expenses had been settled, there was a cash balance

of £6 10s. 4Jd.
The Hon. Secretary then read a report on the

work of the -Association during the past year.

The next business to be put before the meeting
was the election of Officers and Committee for the

year 1923. The following is a list of the names
of those now in office :—President, R. S. Clay,

Esq., B..A., D.Sc. ; Vice-President, B. Binyon,
Esq., O.B.E. ; Chairman, H. N. Wilson, Esq. ;

Vice-Chairman, J. Nicol, Esq., B.A., B.Sc. ; Hon.
Treasurer, F. S. Angel, Esq. ; Committee, Messrs,

G. D. Meyer, F. W. Horton, R. J. .lames, J. A.

Reading, H. W. Nunn, A. G. Hill ; Hon. Secretary,

Mr. V. J. Hmkley.
The President at the conclusion of the above

business gave an address on " Electrons, and the

part they play in the Thermionic Valve," the

object of which was to give a clearer con-

ception, to both beginners and more advanced
workers in wireless, of the nature of the electron.

The lecturer touched upon the work of (irookes

and of J. J. Thomson, and performed a number of

experiments to illustrate his remarks.
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Making a Simple Valve and Crystal

Receiver.
THE BEGINNER'S CONSTRUCTIONAL ARTICLE.

IN
the issue of February 24th, the con-

struction of a simple crystal receiver was

dealt with in detail. The receiver des-

cribed is suitable for the reception of broad-

casting up to a distance of approximately 30
miles. When it is desired to receive at greater

distances, the addition of a high frequency

amplifying valve circuit is necessary, and a

receiver embodying such an arrangement is

given below.

High frequency amphfication is specially

suitable when the distance from the transmitting

station is likely to be in excess of that just

mentioned, and it permits also, when required,

of arranging the reaction coupling on to the

windings of the inductances in the H.F.

amplifying circuit instead of directly back to

the aerial tuning circuits, thus limiting the

extent of radiation. Such an arrangement

was first advocated in this journal in a series

of articles under the title of " Experimental

Station Design," commencing from September

1 6th, 1922, and has since been ap-

proved by the Postmaster General

for use in apparatus intended for

reception on broadcast wavelengths.

Reaction is not made use of in the

receiver about to be described, though

it is quite an easy matter to add it

when desired.

The article in the previous issue

of this journal is intended for the

man who is about to start in wireless.

The design in this case has also been

arranged to suit the beginner, but

who is perhaps a httle more am-
bitious than to be contented with

merely a simple crystal set.

The materials required are as fol-

lows :

—

4 valve legs with washers and back nuts.

FUament resistance with fixing screws (which

will probably be 4BA by i in.).

A simple crystal detector (SiUcon or
" Perikon ").

I condenser 0-0003 mfds.

1 condenser o-ooi mfds.

Shellac varnish.

4 cards for inductances.

2 I -in. brass screws (4BA, roimd or cheese

heads).

2 4BA nuts.

4 lengths (each nearly i yard) of" Sistoflex
"

insulating tubing.

A piece of wood for base, i in. to f in. in

thickness.

Miscellaneous brass wood screws.

The construction of the inductances should

be the first step, and the method by which they

Polished sheet ebonite, 10 ins. by

4 ins. by ^ in.

No. 26 D.C.C. wire (get about

4 ozs.).

4 ozs. of No. 18 or 20 bare copper

or tinned copper wire.

8 terminals. .4 wound card inductance, drawn exact sizt.
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have been made was fully dealt with in the

previous issue. The shape and dimensions

to which the cards must be cut are shown in

Fig. I. Starting at the centre, the card is

woimd full with the No. 26 D.C.C. wire. Four
induaances will be required. Next, the panel

should be made up which carries the filament

resistance, crystal detector, valve holder, con-

densers, and terminals . The dimensions ofthis

panel are shown in Fig. 2 and also the setting

out for the positions of the holes.

The ebonite must be sawn to size and the

edges finished by careful filing and rubbing

down with emery cloth. Care should be taken

to ensure that the edges are at right angles to

one another and also with the face, and,

moreover, that they are quite straight. The
reader should purchase a small steel square

for this purpose.

The position of the holes should be

measured out with the utmost care and

accuracy, particularly with regard to the

position of those which are to carry the

valve legs.

Fine scratching lines may be made on the

under-side indicating the positions for the

holes, and before drilling, points must be made
with a sharp centre-pimch in order to act as

a guide for the point of the drill and to prevent

it wandering over the smooth ebonite surface.

If the terminals and valve legs have 4BA
threads, then the sizes of the holes will be

5 32 in. Care must be taken in driUing the

holes not to fracture the back of the ebonite,

and to avoid this, it is advisable to drill down
on to a piece of hard wood or scrap ebonite.

The mounting of the filament resistance and
the crj'stal detector will depend upon the types

purchased, and it is quite a simple matter to

devise a method for securing these two com-
ponents, according to their design.

Before finally assembling the components
on the panel die polished surface should be

removed by rubbing with emery cloth attached

to a small block of wood. By rubbing in small

circles and using a fairly rough emery cloth,

it is possible to remove the polish and produce

a good matt finish free from scratches. A
trace of oO may be used while rubbing down.
The surface must be wiped quite clean and
free from oil before finishing.

Fig. 3 gives the complete lay-out of the

finished instnmient and httle explanation is

required with regard to assembling. It is

quite apparent from the diagram how the

inductance coils are to be mounted, and the

method in which they should swing one over

the other.

.^

0- ^

^

^

2'/4

2Vi

Fig. 2. The setting out of tlie holes in the

ebonite panel.

The wiring is shown in Fig. 4 and is quite

easy to follow. It is shown also in Fig. 5,

in the form in which wireless circuits are

usually represented.

It may be necessary, before finally soldering

off the ends of the moving coils, to try the

effects of reversing the connections to the

ends, or unscrewing them from the moving

arms and turning them over.

The moving inductances are secured to the

wooden adjusting arms by means of No 4.

by \ in. brass screws with countersunk heads,
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Fig. 3, The complete receiver, with H.F. amplifier and valve detector. It (.s drawn to scale, and the overall
dimensions are IC" x 9^". -.
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Fig. 4. The connections on the underside.

and to prevent the screws from tearing the

card, an additional piece of stiff card should

be put on in the centre.

Fig. 5. Circuit diagram.

The tuning-in of signals is effected by moving
the two inductances more or less together,

though the actual setting of one with regard

to the position of the other moving coil depends
essentially upon the dimensions of the aerial

to which the set is connected.

It must not be overlooked that the crj'stal

must be adjusted to its most sensitive setting

before tuning is attempted. The type of

valve used is of importance, and should be

one which has a characteristic which is specially

suitable for H.F. amplifying, such as the " R."

The method of adding reaction to this

tuner will be dealt with in a subsequent issue.



738 THE WIRELESS WORLD AND RADIO REVIEW

Accumulator Charging Station.

JIarch 3. 1923

THE accompanying photographs show an

accumulator charging equipment which

has been designed essentially for provid-

ing various charging rates, such as are required

when handling the many types and sizes of bat-

teries used in wireless work. Power is taken

from D.C. mains at 220 volts for driving a

motor generator, the windings of which are

arranged to give practically constant voltage

when the load fluctuates through a wide range.

Current is fed on to two distributing switch-

boards, each of which provides three charging

rates. Overload and no-load release switches

are arranged to prevent damage to batteries on

charge should die supply vary within certain

narrow limits from the normal charging rates

of the distributing circuits. An auxiUary

prime mover is available for use in the event

of breakdown.

Provision is made for charging and dis-

charging new cells so as to bring them into

Above. — The motor
generator and Ttuiin

.sxcitch - hoard at tfie

rhartjing station of The
Pari- Motor Co., Ltd.,

in Wells Street, S. W.

Lejt.—The accumulator
room and auxiliary
distributing board.

good condition. Charged batteries which are

not required for immediate use are kept on
the circuit, with a ver>' changing current, such

as is passed by a lamp.

The station is well set out, and the distributing

circuits and leads being permanently wired, the

chance of damage to cells is practically

eliminated.
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Notes
A Norwegian Station's Transatlantic Success.

Tlie wireless station at Rcrgeii, Nonvay, it is

stated, has recently been in inmmiinication
withi American stations and reports from America
show that transmissions from Bergen have been

clearly received there.

British Broadcasting Received in Denmark.
A Danish reader leports that with his single-

valve set at Copenhagen he is able to hear British

broadcasting from 2 LO, 5 IT and 5 NO. 2 LO
(London) is 920 km.. 5 IT (Birmingham) is 1,000

km. and Newcastle 800 km. from Copenhagen.
The reader's aerial consists of two wires, each 40

metres in length and 20 metres in height

Continental Stations Received by a Stafford-
shire Reader.

Willie listening-in round about 200 metres during

Febi-uary, Mr. A. C. H. Bassano of Old Hill. Stafford-

shire, heard SAP (France), OMX (HoUand).
DBS (Holland), and OYS (Holland)—all on C.W.
The receiver was a 3-valve set—one high frequency,

one detector, one low frequency : the H.F. being

tuned anode. The signal strength \\'as about R o-

R 7 in each case.

Broadcasting in India.
The Indian (Jovernment has decided to permit

private enterprise to midertake broadcasting by
wireless in India and Burma upon lines similar

to those followed in the United Kingdom. A
Conference has accordingly been arranged to take

place in March, mider the Presidency of the Director

lieneral of Posts and Telegraphs to discuss the

project of forming a company open to both British

and Indian manufacturers of receivmg apparatus.

The .\ward of the Faraday Medal.
The Coimcil of the Institution of Electrical

Engineers have made the second award of the

Faraday Medal to the Honourable Sir Charles

.\lgernon Parsons, K.C.B., F.R.S., Honorary

.Member of the Institution. The Faraday Medal
is awarded for notable scientific or industrial

achievement in Electrical Engineering or for con-

spicuous service rendered to the advancement of

electrical science.

Broadcasting Licences.
Vp to the end of January, it is reported 58,000

licences for the reception of broadcasting had been
issued by the Post Ofhce.

Senatore Marconi Planning Investigation of

Atmospherics.
Senatore Marconi «ill shortly undertake a cruise

in his steam yaalit Eleclra, which is now being

refitted m the Solent. As in the case of the cruise

last year, the object is deeper research into wireless

matters, and in particular the influence of atmos-
|)lieric disturbances.

Wireless Sets for Liner Passengers.
The United .States liner Leviathan wliich will

start on the New York-Southampton service in

June, will have wireless headphones in every cabin.

The New British Broadcasting Stations.
Reports from \an<ius parts of the country

served by the new CarclilT broadcasting station

mdicate that the first transmissions were a great

success, and notably there was a total absence of

interference. The Glasgow station which it was
expected to have in operation by March 19th, may
actually be ready to begin transmissions well

before that date, as the British Broadcasting
Company are naturally anxious to have this

station working at the time the National Opera
Company is due to visit Glasgow. It is probable

therefore, that the new station may be opened at

the beginning of March. The opening ceremony
will be performed by the Lord Provost of Glasgow
(Sir Thomas Paxton) and Lord Gainford (Chairman
of the British Broadcasting Company), Sir William

Noble and other directors of the Company will

also be present.

Do you hear Brussels Aerodrome ?

The BriLssels Aerodrome radiotelephone station

broadcasts weather reports on 1,100 metres at 1200
and 16-50 G.M.T. every day excepting Sundays and
Belgian bank holidays. The 1650 report includes

a short summary of the day's aerial traffic at

Brussels Aerodrome. The report issued from Uccle

(OPO) on C.W. at 1200 G.M.T. on 1,500 metres is

only transmitted on Sundays and Belgian bank
holidays, and when the R/T station is out of action.

The Director of the Belgian Royal Meteorological

Institute kindly requests amateurs who receive

Brussels 'phone messages at a distance greater than

300 miles, to let him know, tlirough the medium of

The Wireless World and Radio Review, the amount
of amplification necessary to receive the message.

The Bamberger Tests.

In the early morning of February 24th, signals

were received in England from the Bamberger
Station, New York. The occasion was a special

test transmission, details of which were given in

a recent issue. Mr. Inraan of Hampstead, using

one H.F., detector and one L.F., heard every word

from 6 o'clock until the station closed down at

6.15. Jlr. Brice, also of Hampstead, heard portions

of the transmissions, using a detector valve and

one L.F. Mr. Baldry, of Wembley, Middlesex,

also received a portion of the programme with

receiver employing a detector valve and two note

magnifiers. Each of these gentlemen in reporting

particulars, pointed out that reception would have

been much better had there been less interference

from local oscillating receivers.

Newspapers and the Broadcasting Pro-
grammes.

The continuance of the Broadcasting Programmes

in the daily newspapers has now been agreed

upon in view of the widespread desire that this

feature should be available to the large number
of persons possessing receiving sets throughout

the country.

International Meteorological Reports.

The Director of the Office National Meteoro-

logique of Paris, announces the procedure adopted

regarding weather reports received from ships It is
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fxplained that observations made by Freuoli
ships are transmitted in the first weatlier report
sent out from the Eiffel Tower, followitig their
r?ce])tion. These Piliffel Tower transmissions are
carried out under higli power at intervals of about
three hours throughout the day, viz., 0220, 04(10,

0820, lOO.^, 1420, KiOO, U)20, 2100. In addition
to this, reports from French ships may appear in

the Le Bourget transmissions at 10.50, 1128. 1250
and 1528. In this case they are repeated either
in their complete form in the Eiffel Tower repoit
of 1420, or in abbreviated form in the Eiffel Tower
report of KiOO.

All reports received in France from ships of othei'

nationalities are repeated in an abbreviated form in

the high power transmi.ssions from the Eiffel Tower
at 0400, 1005, 1600 and 2100. These rejMrts are
only ti'ansmitted if they are not more than 24 hours
old. Where several reports relating to the same
locality are received from different ships, only one
is transmitted. It is of the greatest importance,
therefore, the Director points out, that observations
made by ships should be coinmmiicated without
delay to the Office Meteorologique rie France
in order that the information may be utiMsed to the
greatest possible aflvantage.

Radio Society of Great Britain : Elementary
Lecture for Associates.

The third of the series of elementary lectures,

primarily intended for Associates of the Society,
will be given by Mr. L. F. Fogarty, A.M.I.E.E., at
the Institution of Electrical Engineers, Victoria
Embankment, on Friday, March Kith, at (i. 30 p.m.
The title of the lectine will be :

—" Accumulators,
Dry Cells, and the Currents used in the Reception of

Radio Telephony." The lecture will be illustrated

by experiments. Non-members may obtain an
admission card by forwarding a stamped addressed
envelope to the Hon. Secretary, 32, Quex Road,
West Hampstead, N.W.6. Readers are reminded
that Associateshij^ of the Society is open to anyone
interested in wireless, and no qualifications are
required. The annual subscription is .'is.

Correspondence.
To the Eflilor of The Wikeless Woki.d .\nd

Radio Review.

SiK,—The fact that the Writtle concert has now
l)een definitely closed down has recently been
publicly announced. This concert was brought
into being specially for the benefit of amateur
experimenters, and chrectly by reason of a petition

to the P.M.G., presented by the Radio Society
iif Great Britain, and signed by about 00 affiliated

societies, the Halifa>; Wirele.ss Society making
the original suggestion. Directly permission was
granted for this concert, the Marconi Scientific

Instrument Co. very kindly made arrangements
to carry out the weekly programmes from a special
station at Writtle. Thousands of your readers
will know how successful these concerts have been,
and I wish to express the sincere thanks of the
Radio Society of Great Britain, and I am sure also

the thanks of all the affiliated societies, for the
public-spirited manner in which Messrs. Marconi
Scientific Instrument Co. have carried out these

concerts week after week with unfailing regulaiity
over so long a period.

Leslie McMichael,
Hon. Sec. of the Radio Society of Great Britain.

32, Quex Road,
West Hampstead, London, N.W.fi.

February \lth, 1023.

To the Editor of The Wireless World and
Radio Review.

Sir,—I was much interested in the article on
the vernier time beats as given by Mr. Mitchell
in the current issue of The Wireless World and Radio
Revieic.

There are, however, some pomts which I thinlc

lequire a little further explanation.
For example the times of the first and 300 beat

are now given in sidereal time by FL, as to-day,
January 1.5th. for instance the series are 17352632:

and 17401948 equal to 453-16 time occupied in

sending the 300 beats. If a clock is to be adjusted
by these beats to G.M.T. is not some further
correction necessary.
The series as mentioned by your correspondent

and examples given appear to be based on the old

system when Paris gave out the times of the first-

and 300 dots in G.M.T. I should be glad if some
further information could be given through your
contributor, with examples on the present system,.

showing how a clock mav be adjusted or checked
on G.M.T.

P. M. Plumtree.
Sir,—The e.xamples given in my article are not

based on the old .system, and they are given in

sidereal time units as now sent out by Paris FL.
Taking the series you quote

—

17401948 = 17h. 40m. 19-48s.

173.52632 = 17h. 35m. 26-32s.

Difference = 4m. 53 16s.

= 293- 16 sec (sidereal).

.'. Interval between any two dots
= 29316 .^- sidereal see.

^ (1'9S05 sidereal sec.

(approx-)
The tables required for converting intervals of

sidereal time to intervals of mean Solar Time are
given in the " Meteorological and Time Signal
Section " of the Year Book of Wireless Telegraphy,
1923, in the section on Time Signals, together with
an example of the use of the tables.

In order to be able to set a clock to G.M.T. from
the " rhythmic beats," it is necessary to know the
mean time at the preceding sidereal noon, and
these values are given for everyday in the year in

the " Nautical -Almanack " (published by H.M,
Stationery Office, Kingsway, W.C.2, price 5s.),

page 3, et seq. It was not possible to give these
values in the pages of The Witeless World and Radio
Rcrieiv, owing to the amount of space they would
have taken up.

These rhythmic beats are intended chiefly for

accurate longitudp measurements at astronomical
observatories, where the standai-d clock is set to

sidereal time for reasons given in my article. For
setting a clock to G.M.T. adopt either the above
method or make use of the New International

System of T.S. at 0923 G.M.T., daily from FL.
as explained in previous articles.

W. G. W. JIlTCHELL.
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Thursday, March 1st.

Daily Mail Ideal Home Exliibition (with Wiieless
Section). Opening clay. (March Ist-24th in-

ohisive.

)

At 9.211 to 10.20 p.m. Dutch Concert from
PGGG, 'I'he Hague, on 1,050 metres.

Luton Wirki.kss .Socikty.

At 8 p.m. At Hitchin Road Boys' School.

Practical Work and Demonstration.
.Stoke -ON-Trknt Wireless and Exi'Eriment.^i,

.Society.

Lecture : " Half-anliour witli a Technical

Dictionary." By Jlr. F. Hew.
Thames Vaxley' Radio .\ni) Physic^i.

assoc-i.a.tion.

At 8 p.m. Film on Rarlio Transmission and
Reception.

Friday, March 2nd.

.Sheffield .^nd District Wireless Society.
.\t 7.30 p.m. .\t the Dept. of .\p|ilied Science,

St. George's Square. Lecture on " The Progress

of Telephony and its Bearing on Modern Life."

By Mr. W. Davies.
Leeds and District .Am.\teur Wireless Society.

Lecture on " The Evolution of Receiving X'alve

Amplifiers." By Mr. H. H. T. Burbury.
Radio Society of Hic.hg.4Te.

At 7.4.J p.m. At the 1919 Club, South Grove.
Lecture : " ilodulation " by Mr. H. .Andrewes,

B.Sc.

Saturday, March 3rd.

Ipswich .\nd District Wireless Society.
\t 8 p.m. .\t .5.5, Fomiereau Road. Lecture by
Mr. A. Southgate, .A.M.I.E.E.

Sunday, March 4th.

From 3 to 5 p.m. Coi-iCert from PCGG, The
Hague, on 1,050 metres.

Monday, March 5th.

9.20 to 10.20 p.m. Dutch Concert from PCGG,
The Hague, on 1,050 metres.

C.\mbridc;e University* Wireless Society.
At 8.30 p.m. Lecture on ' Some -Anti-

Atmospheric Devices." Bv Majoi- A. G. Lee,

M.C.

Tuesday, March 6th.

Lowestoft .\nd District Wireless Society'.

At St. Margaret's Institute, .Alexandra Road,
Lowestoft. Third Annual Meeting.

East London R.\i>io Society-.

Meeting.
West London Wireless and Experimental

.Association.

Lecture on ' Wireless and Flying.'' By Lieut.

D. Sinclair.

Wednesday, March 7th.

The Institution of Electrical Enc;ineers
(WrRELE.ss Section).

-At 6 p.m. At Savoy Place, Victoria Embank-
ment, W.C.2. Lecture on " The Development of

High Power Valves." By Mr. H. .Morris-.Airev,

C.B.E.

Halifax \\ ireless Club and Radio .Scientific

Society.
lOlementaiy .Mutual InstructioiL

.Manche.ster Wireless Society.
.At 7.30 p.m. In Council Chamber, Houldsworth
Hall. Lectm'e : " My Experiences in the Kc-cp-
tion of Wireless Me.s.sages." By Mr. .J. VV.

Goodman.
Edinburgh and District Radio Society.

.At 8 p.m. At 117, George Street. Business
meeting. Lecture l>y Mr. G. D. Crichton.
North Middlesex Wireless Club.

.At the Shaftesbury Hall, Bowes Park, N.ll.

.Annual Meeting.
Leeds Y.M.C.A. Wlreless Society.

.\X 7.30 p.m. Lecture : " Wireless as applied to

.Aircraft " (with lantern illustrations). By Mr.

.M. Eskdale (Bradford Wireless Society).

Thursday, March 8th.
.At 9.20 to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1,050 metres.

li.FORD AND District Radio Society.
Lecture: "Magnetic Detector ami Multiple

Tuner. " By Mr. A. J. Thompson.
Luton Wireless Society".

.At 8 p.m. At Hitchin Road Boys' School.

Lecture on " Measurement of \*alvo

Characteristics." Bv Messrs. G. W. Chandler
and W. F. Neal.

Friday, March 9th.
Sheffield .\nd District Wireless Society'.

At 7.30 p.m. -At Dept. of Applied Science,

St. George's .Square. Elementary Class con-

ducted by Mr. .J. G. .Jackson, B.Sc.

Leeds and District Am.^teur Wireless Society'.

Lecture :
" Experiences with an Experimental

Receiving Installation." By Mr. .J. Croysdale.

Radio Society of Hiohoate.
.At 7.45 p.m. At the 1919 Club, South Grove.

Lecture : " Measuring Instruments used in

Wireless " by Mr. G. A. V. Sowter, B.Sc.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting

Company :
—

London 2LO 369 metres.

Birmingham SIT 420 ,,

Manchester 2ZY 385 „
Newcastle 5NO 400
Cardiff SWA 395

Glasgow- Broadcasting Station (5 SC) is expected

to be in operation on March 19th.

FRENCH BROADCASTING TIMES.
Eiffel Tower. 2.1)00 metres. 11.15 a:m. weather

reports (duration 10 mins.) (i.20 p.m., weather
reports and concert (duration about 30 mins.)

10.10 p.m., weather reports (duration 10 mins.).

Radiola Concerts, 1565 metres., 5.5 p.m. news :

5.15 p.m. concert till 6 p;m. ; 8.45 p.m. news;
9 p.m: concert till 10 p.m.

L'Ecole Superieure des Postes Telegraphes
et Telephones de Paris. 450 metres. Tuesdays
and Thursdays, 7.45 p.m. to 10 p.m. Saturdays,

4.30 |i.m. to 7.30 ]).m.
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Radio Society of Great Britain.
REPORT OF ANNUAL CONFERENCE HELD ON .IAN. 24th, 1923.

(Continued from page 705 of the previous ifisve)

Mr. L. F. Fogarty (Hon. Treasurer, The Radio
Society of Great Britain).

I very rarely address a meeting either of the
Radio Society of Great Britain or of this Con-
ference without speaking about finance, and I

do not propose to disappoint you on tliis particular
occa-sion. We appreciate that the majority of
the affiliated societies object to an increased sub-
scription. That is perhaps fairly natural, particularly
as they do not know why the increased subscription
is necessary. The point is this, that the general
expenses of the Radio Society of Great Britain last

year exceeded its income by £38, and obviously,
therefore, we cannot do more, either for oiu'selves
or for the affiliated societies without an increased
subscription. A subscription of Is. per head in
place of the present fee seemed to us at the time
a fair proposal, but of course it is open to dis-

cussion, but to refuse any increase means that we
shall perhaps have to do less than we have done
so far. Several members have pointed out that
the subscription which their members pay to their
societies is too small to allow them to contribute
more than they are at present doing. We appre-
ciate that there are a great many societies in that
condition. Now, speaking personally, and not
as a member of the Committee of the Radio Society
of Great Britain, I want to emphasise the fact
that in my opinion any attempt to run a Radio
Society with too small a subscription is a mistake,
and usually dooms the enterprise to failure. I think
most secretaries of societies, managers of businesses,
and every engineer will agree that there i s a certain
state of efficiency below which it does not pay to
do anything. If you try to run a society on any-
thing but a satisfactory subscription you cannot
give your members the convenience of reasonable
apparatus, and decent accommodation for meetings,
with the result that your members stay away.
The whole thing goes in a vicious circle, and finally

the scheme falls to pieces. Essentially you should
charge a fair admission fee and a fair subscription.
You will either have success or you will find it

is not worth doing. There was one suggestion made
that this Society should accept say, in lieu of the
present fee, 5 per cent. o£ the subscriptions of

the provincial societies. I think I am correct
in saying that the minimum number of members
which a society must have before it can become
affihated to the Radio Society of Great Britain is

twenty members. We have been told that some
of these societies have a subscription as low as

2s. 6d. If they have twenty members, each paying
2s. 6d., and we agreed to accept five per cent, of

that, the total amount would be 2s. 6d. from that
society. What could we do for you in the way
of senchng journals, writing you letters and advice,
for 2s. 6d. a year ? That, I tliiiik you will agree,

is absolutely impossible.
The whole question as to whether the increased

subscription should or should not be pairl seems to

me to depend on whether you ultimately adopt the
idea of bringing into being this General Committee,
and if this General Committee is going to meet
in various parts of the country. We are undertaking

to meet the expense of hiring halls, etc., but visits

to various parts of the country, and the secretarial

work in arranging these things, obviously means
an increased subscription of some kind. We are
quite willing to pay our own share, and our sub-
scription, as everyone knows, is set at a reasonable
figure. The whole matter depends upon whether
you adopt this General Committee.

If, some time or other, this Committee comes
into being—T am very keen that it should, for I

feel good will result from it^I should like to see
the funds (a separate fund if you like) representing
this Is. per head amounting to such proportions
as to enable us to oSer not only accommodation
(the liire of the hall), but to pay the delegates
their reasonable expenses such as fares, etc. The
120 affiliated societies in the kingdom might want
to send two members each, that would make 240.

Assume 240 persons, %vith an average expense in

attending the meeting of about £2 each, and you
will readily see that a very considerable sum of

money would have to be found annually to carry
out that idea. On the other hand, without such
scheme, I can foresee that these conferences will not
always be attended by quite so many people from
the far parts of the country as may be desirable,

and in that case the Committee will find it difficult

to arrive at a definite decision upon every point,
simply because there will not be a representative
there to speak for every society in the kingdom.
Mr. F. Hope-Jones (Chairman).

It may be asked what was the motive of the
Committee of the Radio Society of Great Britain
in putting on the Agenda an apparently ill-digested

scheme ? Let me remind you of what I said in

introducing the subject. We have our ears to

the ground, always listening for what the provinces
want. We welcome these conferences and look
forward to them for gtiidance in all matters of

important policy. We want to make the most of

them, and to anticipate your wishes if you are not
satisfied. Are you content with this annual
meeting ? We want to give you such an oppor-
tunity as we have tried to do to-day to suggest
what concerns you more than us—some method
that you may care to propose among yoiu'selves

of forming a sort of Association of Societies in

order to bring yom' points of view clearly before
us, and even to take upon yourselves the executive
authority should you wish it. That is our motive
in promoting this discussion.

Personally, I think you can rest contented as to

your interests being guarded by my colleagues
and myself on the Committee. We think we have
been fairly successful in finding out what you
want and in giving effect to your wishes. That is

oiu' constant aim throughout each year and we
have no desire that you should form yourselves
into an Association of Societies and create an
organisation of your own to take the executive
authority yoiu'selves. Personally, I do not think
the circumstances warrant it. I do not think the
political forecasts at the present time in wireless

affairs demand it. I think your interests are

sufficiently well looked after as they are. Though
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no concrete proposal has been put forward, later

in the afternoon I will try and give you a further

opportunity of bringing one up.

I propose now to ])ass to a subject akin to it,

inasmuch as it refers to the formation of another
Society, namely the Relay League.

"The British Wireless Relay League

;

co-operation of all Societies in the organisation

and management of the League."
We have been asked to put that on our Agenda
and I am quite sure there are gentlemen in the room
who will tell us in the first place, as briefly as

possible, but no doubt forcibly and effectively,

the aims and objects of the proposed Relay League.
It originated in Manchester. Mr. Evans is here,

so I will call upon him to open the subject.

Mr. Y. W. P. Evans (Manchester Wireless Society).

Sometime last year I attempted to form a
British VV'ireless Relay League on something like

the lines on which a league is riui in America, simply
because 1 thought it was necessary and that we
ought to form a kind of brotherhood throughout
the country of people possessing transmitting

licences. The object of the Relay League in

.\merica was to form a body to assist in a collective

effort of carrying out various experiments. A
number of suggestions put forward may be ahead
of the commercial world in wireless, and with the
opportunity of publishing these ideas and encou-
raging collective experimental work on particular

subjects, much useful information will result.

My object is to forward our work in general, and
see if we cannot get together some organisation
which will prevent many evils—individual jealousy

in wireless transmitting, and so on. At the same
time it is up to those holding a transmitting licence

to make suggestions and put forward views as to

how transmitting can be carried out efficiently. At
the present time there is the band of wavelengths
—from 150 to 200 or a fixed wave of 440—and,

especially for the London area, this is ridiculous.

You cannot all be working on 440 at once unless

you have an organisation to carry out experiments
at certain times, and each man in his turn. I have
sent out 350 communications to various holders of

licences, and societies are in communication with
a view to an improvement of the existing trans-

mitting conditions. An efficient organisation of all

amateur transmitters would maintain a service of

excellent utility. A Relay organisation among the
whole band of transmitters throughout the country
could be carried out luider the auspices of the

League, and reports of the results would appear
in The Wireless World and Radio Review.

I have been in communication with practically

every amateur organisation, and the Americans
and French particularly show a desire to see a
League established here, and an International

League for carrying out definite experimenta
between countries. I daresay a good many of

you will know that Manchester has been trjong
for some time to get across to America with a
view to estaVjlishing direct communication between
the two countries. We have done it with France,

and we shall not be satisfied until we have done
it with America. I should like to see that spirit

shown throughout the country.
I may say I asked for this matter to be put on

the agenda so that the societies could be approached
with a view to obtaining from them their co-opera-

tion. I do not mean that the societies shall col-

lectively become members of the League, but every
Society can assist the League by inducing trans-

mitting licen.soes to join.

As regards the rules, they have been amended
somewhat from the first that we sent out. We do
not intend to be dictators, and we do not profess

to dictate to anyone. 1 am simply trying to help
forward the cause in general. I ask the opinion of

the meeting as to whether they think it worth
while going on. The su])port of 7'/(C Wireless Worhl
and Radio Review, of the Radio Society of Great
Britain, of several societies in France, Holland,
Belgium, and American Radio Relay League, may,
I think, be flepended upon. The present officers

have been elected provisionally, and of course, they
can always be changed in course of time by the
members of the League themselves.

The Chairman.
The American Relay League was very successful.

It organised the first communications on short

wavelength across the Atlantic. On this side there is

one man who has done here what the whole of the
American Relay League did in the U.S.A., and
that is Mr. Philip Cpui-sey, whom I will now call

upon to express his views.

Mr. Philip Coursey.
There are several things to be said for and against

the formation of such a Relay League as has been
suggested. You are all aware, no doubt, of the

existence of the American Radio Relay League and
of the sort of work it does. To a certain extent

I join issue with Mr. Evans as to the need of that

work, but all the correspondence I have had with

them strengthens my opinion that their cliief aim
and object in relay work is communication rather

than experiments. They mainly want to handle
messages, and the greater the distance the better

they like it. There are some extraordinarj' examples
of such handling of messages.

As regards this country the chief objects of such

a League would be for experimental work mainly

in conjimction with other countries. In our own
coimtry, there is really very little use for relay

messages, as with short wavelength and amateur
power any part of the country could be reached

on C.W. transmission. I am not referring so much
to telephony, of course, and that is a field in which
further experimental work may be done.

The three main French societies formed a

committee in coimection with the Transatlantic

Tests, and that committee is extremely anxious to

work in conjimction with us, and, as Mr. Evans
says, the American Relay League is also very

anxious to work with us. The Americans them-

selves are astonished at what we have done during

the last month, and they frankly admit that oui-

receiving sets are vastly ahead of theirs in efficiency.

They, however, have had much more experience

than we have in transmitting.

Mr. Evans referred to oomraunication from this

country to the United States

It will be remembered that the Radio Society

put up a special station in London, for which the

Post Office gave us a temporary licence, and we
transmitted messages to the States in conjunction

with other tests. We sent a special code message,

together with Christmas greetings (which we added

on to the end of it), about Christmas time. These

tests, which were entirely successful, demonstrated
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\vlmt could be done with short wave on C. W.
transmission.
The main use for any sucli League appears to

be that it will carry on for experimental purposes
the organisation which was started by the meetings
of transmitting licensees held a short time ago.
If there is any possible way of bringing all new
licensees together, under any such league or similar
association, in order that they can be informed of

what other amateurs are doing, the difficulties they
have encoimtered, and what rules have been foiuid

necessary among ourselves to facilitate such
experimental work, and its existence can be
brought to the notice of all new licensees, then it

would be extremely useful.

Regarding offenders against the ordinary rules

go\'erning the operation of sets, there is only one
way of punishing a member wlio persistently

continues in his offence, and that is by reporting
him to the Post Office as being guilty of a breach
of the licence regulations. I am convinced that if

its members are thoroughly agreed a league such
as is suggested could have very useful results.

If, for example, there were introduced some
simple organisation to ensure that several stations

were always listening in at certain times for

American signals, we could in that way obtain
most valuable information on the short wave
transmission po.ssibilities over the Atlantic. In
connection with our tests which we have carried

out, we found that although the signal strength
varied during the pei'iod of the tests, and although
the inunber of signals fluctuated enormously, there
was no complete break. Such an organisation
would doubtless work in witli many of the officially

recognised international societies which are in\-esti-

gating such matters at the present time.

In connection with such work I ain in support
of this formation. But if it is merely for relaying

messages for ourselves I do not think it has any-
thing like the scope that the American League has.

Its use for relay in that way would be, of course,

simply to collect information together as to the
resiilt of the particular tests made, and to enable
it to be collected quickly. As a final suggestion,

as you all know, the term wirele.ss is being dropped
generally in favoiu* of radio, and in view of this

fact I suggest the British Radio Relay League
would be a better title than the British Wireless

Relay I.,eague.

Mr. H. S. Pocock.
1 do not think I have anything to add to what

.Mr. Evans and ilr. Coiu-sey have said in regard to

the League, I would merely like to state that
The Wireless World and Radio Review would be
very pleased to assist in every way possible in

fm-thering the work of the League. I think the
fuller organisation and the objects of the League
would be a matter for discussion amongst those

particularly concerned.

Mr. Y. W. P. Evans.
It was not so much the intention to relay messages

for their sake alone, but to further e.xperiments,

especially in telephony. Messages, however, that
refer to any special test, can be relayed by Morse,
as Mr. Coursey suggests.

Mr. H. S. Walker {Hounslow and District Wireless
Society).

The question of the Radio Relay League is a
rather important matter. I may say that during

some recent tests we transmitted mostly during
the hovu's of the stilly night, sitting up for ten days.
There are many points cropping up which I think
the Radio Relay League could settle. We have
disciLssed it in our society and our society would
be prepared to support it with all the assistance in

its power.
We would like to know, however, what wovdd be

the attitude of the Postmaster-General towards
relaying messages ?

Mr. Y. W. P. Evans.
The Postmaster-tJeneral has given permission for

messages to be relayed provided they are confined
to the work of the League.

Mr. A. J. Dixon (North Middlesex Wireless
Society) supported the League, and other
delegates also indicated iLseful work which
might be undertaken.

Mr. Maurice Child.
S; leaking as a member of the Radio Society of

(ircat Britain, I foresee some objections to the
loi-mation of this League.

I think we ought to bear in mind that there is a
vast difference between the American Relay League
ani anything which we could do in this coimtry.
Tne Americans have got a territory equal to
practically the territory of the whole of Europe to
work over. There is some utility perhaps in their
e.xperiments under such conditions, since scattered
populations ought to be able to communicate one
with another over such a vast area. If we are
going to do anything of the same kind in Europe,
we must first of all start, in my opinion, by not
calling it a British Wireless Relay League, or even
the British Radio Relay League, but The Inter-
national Radio Relay League of Europe, or some-
thing of that kind. Now, the Americans have settled
their internal political questions very satisfactorily
for many years. But I ask you gentlemen, are
the conditions in Europe to-day favourable for
such a League to be formed ? You can arrange
communication between England and Franco, but
can you work from England to Tui'key, or can you
work from England to Moscow '>. I think the time
is not yet ripe for the formation of a League which
is going to do experimental work between all these
countries. We have got to get behind a great deal
of red tape in Whitehall before we shall get favour-
able conditions.

Mr. W. Winkler (Edinburgh and District Radio
Society).

We have heard that a great number of people are
in favour of the institution of such a League, and
at the same time there are others against the idea.
Nobody is forced to join, and the organisation is

there for those who wish to do so.

Tlie Cliairman.
I think that there is very useful work in front of

this League. It would naturally handle trans-
atlantic transmissions. Perhaps it is to be
regretted., as Mr. Child pointed out, that it caimot
very well tackle continental traffic at present, but it

might e.xpand into an international organisation
afterwards, after experience in handling the work
here. A certain banding together of transmitters
is very advantageous. There are matters frequently
arising which require the transmitters to confer
together rather urgently. It seems to me essential
that the Relay League would consist primarily of
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t lansinittei-s, altliough I imdei-staiHl from Mr.

Kvuus that it is at present open to liolders of
• receiver " licences also. I just want to say tliis.

If the Britisli Radio Relay League luulertook siidi

important work as is indicated, it might have to

act as a watch committee, reporting and trying to

suppress bad niannei's in wireless. In these

circumstances the League .should strengthen its

iii'ganisation and persotmel. 1 would like to ask

Mr. IO\ans when the British Wireless Itylay League
\\ as Iorn\ed.

Mr. Evans.
The original idea was embodied in a letter which

I sent out ill the autumn of last year, and up to

tl\e [jresent time we liave about 2+ members, and
I understand there are about l^ applications which
are in abeyance until after this Conference.

The Chairman,
That sutliciently answers my question. Would

Mr. Evans welcome my suggestion that the League's

personnel should be considerably strengthened and
more influence and ability added to that which
,\ ou already- have in large measure ? It occiu^ to

me that if you were able to persuade Mr. Coursey
to become your President you would seciu-e the

greatest authority on that class of work on this

side of the Atlantic, and all the other transmitters

should be specially invited to join.

Mr. Evans, replying, said :

I would like to say that I did write to Mi-. Coursey
about this Relay Leagvie, but just at tlint time he
was busy with the organisation of the Trans-
atlantic Tests. I do assure Mr. Coiu-sey that the

\aluable work he has done «ill not be overlooked
ill this League.

The Chairman then asked for a show of

hands to indicate whether the desire of the

meeting was to support the League or not.

Very strong support was indicated.

The Chairman.
I [iromised to bring up again the first item on the

Agenda, which relates to the organisation of the

Conferences, and the meeting is now ojien to liear

any proposals or alternatives to our present annual
conference held in .January.

Mr. H. Epton (Hackney and District) put
forward a resolution relating to the consti-

tution of the Radio Society of Great Britain,

and it was explained by the Chairman that

the Conference was not concerned with and
had no powers to deal with such a matter.

Mr. L. F. Fogarty (Hon. Treasurer).

Wlien a society becomes affiliated to the Radio
Society of Great Britain there is included with the
receipt for their subscription a membership card
with a note asking the Secretary of the Society

to (ill in the name of their accredited member, and
to notify ine accordingly. A member so credited

can attend and vote at every meeting of the Radio
Society of Great Britain.

The Chairman,
J'he next item on the Agenda is :

—
Broadcasting : How it affects members of Afflhated

Societies :

—

(a) From the point of view of those holding
Transmitting Licences.

( b) Those holding Receiving Licences.

'i'his afternoon we have with us, as a member of

tlie Radio Society of Great Britain, a broadcasting
authority. I refer to Mr. Reith, the General

Manager of the British Broadcasting Company.
I hope that we shall later have the pleasure of

hearing something from Mr. Reith.

Major Basil Binyon.
I am sure all of us who are interested in amateur

experimental work appreciate the fact that to the
amateur, and particularly to the traiisniitting

amateur, broadcasting may at times be \ery
troublesome, particularij' as regards the 440 metre
wave. But surely, with the suggestion we have
before us for the formation of a Radio Relay League,
organised for all those holding transmitting licences,

in conjunctiott with the Radio Society of Great
Britain, I am sure we could obtain some other
transmitting wave which would enable us to carrj'

out those experiments throughout the wliole
broadcasting periods.

But just consider for a moment what it is that
broadcasting can <lo for the amateiu'. One has
heard of the di.sad\-antrtges of broadcasting to the
amateur. One ought not to lose sight, however,
of some of the advantages, because at any rate

I am convinced there are some advantages which
arise. Speaking from my own experience, personally
I certainly have fouiul regular telephony jiro-

grammes exceedinglj- useful in carrying out a

whole variety of experiments in connection with
improvements in receivers, testing of all other kinds
of loud speakers, and research for improvements in

articulation in receiving apparatus, and a number
of things of that kind, where regular transmitting
programmes are very beneficial.

Broadcasting is unquestionably creating a great

deal of interest throughout the coimtry. U'hnt
does that mean to our amateur societies '! People
who knew nothing about it before have become
interested purely from the point of view of hearing
a concert. -A little later on they come to want to

know how the instruments work, and later they
will join a wireless societj', and it is therefore a
great help in bringing in new recruits.

I would emphasise the point that societies are

formed to look after the interests of the experimenter
and that listeners-in will soon be the \ast majority
of wireless users, and though we may bo organised

we have to remember that if we are going to be a
nuisance to the listener-in in any way he will

perhaps organise himself against us, and therefore

what we want to do is to regulate our transmissions

or work in co-operation so that we secure the best

results, and at the same time allow people who
only want to listen in to broadcasting to enjoy
broadcasting.
The discussion was opened by comments by a

number of delegates, most of whom pointed out

the difficulties under which experimental work, and
especially transmitting, was conducted as a result

of the monopolising of the ether over the period of

broadcasting, and on a wide band of wavelengths.

Mr. J. W. C. Reith.
There was once a fellow called Daniel who, on

entering a room, was introduced to society in which
he found he was not welcome. Daniel was much
wiser than I, because I came here willingly. In the

little while I have been here I have been very much
inclined to study the most expedient means of

exit I

There is no doubt that the formation of the

British Broadcasting Company has aroused criticism

to a very large degree in two quarters. First
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from the amateur (or the experimenter), secondly
from certain commercial undertaldngs who may
consider that they have been excluded, or are about
to be excluded, from fulfilling their lawful functions.
The difficulties that we have been faced with have
been, are still, and will continue to be, enormous.
CT-iticisms which were made are, shall I say, of

three orders. Before I indicate what those are,

I may mention that I have had to decide three
weeks ago, when I joined the British Broadcasting
Company, whether I was going to .set out to reply
to those criticisms and endeavour to ehminate the
•misconceptions which had arisen, or whether I was
going to get on with broadcastuig. We decided
to get on with broadcasting, and I think most of

those who listened to our programme last week
wlien we were transmitting opera would agree that
we have attained a certain degree of success.

Criticisms are of these three categories. First,

the perfectly reasonable ; second, the not wholly
unintelligible, and thirdly the altogether ridiculous

and inaccurate. I am not, of course, referring to

the criticisms which we have heard to-day. I am
just going to point out some of the difficulties.

Our programmes are exceedingly expensive. A very
gross misconception exists that we are a most
prosperous firm, coining money. Our revenue is

derived from two sources—Post Office licences and
royalties. I could give you figiu-es of the number
of broadcasting licences and experimental licences,

and the preponderance of the experimental licence

over the other would, I think, surprise you. Now
we know there are thousands of people in possession

of apparatus with no Uceuces at all. I personally
know several and endeavour to deal with them.
The Post Office are undoubtedly going to get at

them some time. I know that there aie firms
selling to holders of broadasting licences apparatus
which does not carry the Broadcasting Company's
stamp. If a man with a broadcast licence goes
and buys a set which is not marked " B.B.C."
we get no tariff on it, and he gets the whole of our
programme for 5s. a year. If he has an experimental
licence and buys so-called experimental apparatus
he may be doing it with the sole piu'pose of lis-

tening-in to broadcast programmes. We are up
against the operations and opposition of " experi-

menters, " falsely so called. One speaker indicated
what broadcasting owed to the experiments of

the amateur. Don't you think we realise it ?

Don't you think we realise that perfectly well,

and that if it had not been for the many years of

arduous efforts on the part of the amateiu-, broad-
casting would not be an accomplished fact ? We
are not reallj' the hard pig-headed commercial
concern we are sometimes represented to be.

Nor are we, on the other hand, an uiiquitous

.

monopoly, as some conunercial concerns consider
us to be. We acknowledge our debt to the amateur,
and if we did not acknowledge it—well, more fools

we !

I would point out that it is quite likely that the

ajnateur may do a good deal for broadcasting in

the futtrre. If he is experimenting and succeeds,

where is his market if the Broadcasting Company
had not succeeded in preserving that market for

him ? The experimenter can help us in two points.

Where you know a man is ungenerous and dis-

honourable, help us in that. Where you know a
man is not using B.B.C. material—by unscrupulous

means—help us in that ! I think you will agree
\rith me that it is not in accordance with British
ideas that a man should get something for nothing.
We are in every way out not onlj' to co-operate

with you, but to assist you in recognised experi-
ments where possible.

As regards broadcasting hours, we are under
obligations to the [lublic to put some kind of pro-
gramme over, and everybody in the country holding
copjTight or any other rights are on to us. People
say is it necessary to have broadcasting pro-
grammes from 5 to 11 o'clock regxilarly, and though
it may surprise you, some people seem to enjoy
them. What are the public going to say if we
suddenly shut down to give the amateur a chance ?

We must regard, above all things, the terms of the
licence imder which we exist, and vuider those terras

we are under an obligation to broadcast to the
public through the stipulated hours.

We invite your co-operation, and, speaking on
behalf of the Company, I say that we will and can
have no other attitude towards you than that of

anticipating your co-operation.

The Chairman then said :

We have had a very interesting discussion on
broadcasting. I do not think anybody will accuse
me of being a champion of broadcasting to the
detriment of the amateiu', and perhaps on that
account I am all the more free to confess how greatly
I enjoyed the programme of 2 LO, particularly

during the Christmas festivities, which, from the
point of view of anyone with children at home,
introduced a very novel and welcome element, to

say nothing of Covent Garden opera, culminating
in that wonderful Melba performance the other
night. It was just two years ago, almost to the
day, and in this very room, that the Second Annual
Conference asked that permission should be granted
to the Marconi Company to broadcast from
Chelmsford.
We boldly asked for mxisic, and, greatly daring,

defended the request by claiming that the
amateur experimenter was such an asset that he
should be encoiu'aged by popularising the science.

After losing nine months in patient negotiations
we presented a petition which produced the desired

result witliin a fortnight. There is a saying that

we English muddle through, that we go slowly, and
always follow after other people, but that ultimately
we usually do it very well. I think the Broadcasting
Company are doing it very well, and that their

organisation is not of the kind wliich is heie to-day
and gone to-morrow, but is substantially foimded.
Our duty is clear. It is perfectly true we were
there first. It is true we were not consulted on
the vexed question of wavelength. But don't let

us forget that the object is the greatest good to the

greatest number, and just as we have set up a
standard of good maiuiers in things wireless, so we
must maintain it. We are going to see to it that

the law is obeyed, and I think Mr. Reith will find

that we are competent to do a great deal of work
in the way of removing difficulties without detriment
to our own interests. Certainly such evils as

reaction, illegal practices, the taking out of no
licences at all, and the purchase of goods which are

not intended to be bought with broadcasting licences

and tilings of that kind, will not be coimt«nanced
bj- the Radio Society of Great Britain. It and its

152 affiliated societies are on the side of law and order.
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Questions and Answers
NOTE.—This section of the nmyazine is placed at the disposal of nil readers who wish to receive advice

and information on matters pertaininij to both the technical and non-technical sidiis nf mireless work. Readers
should comply with the following rules :— ( 1 ) Each questions should be numbered and written on a separate sheet

an one side of the paper, and addressed " Questions ami Answers," Editor, The Wirkless World and Radio
Keview, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in

their questions readers are advised to search recent >i umbers to see whether the iame queries have not been dealt

with before. (3) Each communication sent in to be accompanied by the " Questions and Answers " coupon
to he found in the advertisement columns nf the issue current at the time of forwanling the questions. (4) The
name and address of the querist, which is for reference and not for publication, to a/ij/ear at the top of every sheet

or sheets; and unless typcirritten, this should be in blocic capitals. Queries will be answered under the initials

and town of the correspondent, or, if so desired, under a " nom de plume." (T)) In oiew of the fact that a large

proportion of the circuits and apparatus described in these answers are covered by patents, readers are adoised
before making u.s'e of them, to satisfy themselves that they woidd not be infringing patents. (6) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions

is the maximum which may be sent in at one time.

" E.B." (S.E.I 5).— (1 ) The samples of materials

submitted are quite suitable for use in the con-
sti-uetion of condensers. The tinfoil is about
OOOI" thick and the paper less than 0-001".

It will be difficult to calculate with any acciuacy
the capacity of a condenser built with these ma-
terials. However, you should try. The specific

inductive capacity of paper may he taken as 24.
(2) We suggest you take tappings at 200, 350,

550 and 800 turns. The remainder of the wire
should be used in a larger coil with a diameter
of 2". You will not require a variable condenser.

(3) There is no best value for the coupling, and we
suggest you find by experiment which is better

for the wavelength range over which you wish
to receive. (4) The correct sizes of pins and the
spacing between the centres of the sockets is given
on page 328, December 9th issue.

"R.K." (Flint) asl-s (1) How to wire up a
receiver so that different potentials may be applied
to the high frequency detector and low frequency
valves.

( 1 ) The connection is quite easily made. Instead
of a common lead supplying the H.T. to the anode
of the valve, one leail is taken to the high frequency
\alves, another to the detector valve, and tlie third
to the low frequency valves. Three plugs are
provided for tapping into the battery. The method
is given in Fig. 1, page HOI, February 3rd issue.

" H.R." (London, N.6) refers to the Armstrong
super-regenerative receiver and asks (1) Could a
circuit be given in which only two valves are used.

(2) May a cardboard tube wound with No. 26 D.C.C.
coupled to the tuning coil be used instead of the

variometer. (3) May 80 or 100 volts be used as
the high tension supply for the anodes. (4) Is an
" Ora " type valve suitable for this receiver.

(1) See the reply to "H.R." (Highgate) in

the issue of January 6, 1922, page 488. (2) and
(4) It is always better, when one is con-
structing a receiver of this description, to follow
out the writer's instructions precisely, and when
one has gained working experience with this type
of circuit, it is then an easy matter to make changes
and experiment, but until considerable experience
is oljtained, great difficulty will be met with in

securing satisfactory operation. (3) 80 or 100 volts
is quite a suitable potential for the anodes of the
valves.

"F.F." (Manchester) asks (1) Whether the

combined length of the aerial and lead-in nuty be
100' irrespective of the number of wires usul in parallel

.

(2) Would it be necessary, if one wishes to change
the aerial, to get the permission of the Post Office.

(3) Would the substitution of a four or six-wire
cage aerial be an impronement. It is desired to

conduct ccperiments with long wave reception.

(1) Is 7 22 stranded wire better than No. 16 hard
drawn copper wire for aerial purposes.

(1) We believe the Post Office will allow you to

erect an aerial, the length of which from the free

end to the earth connection is 100'. -^ly number
of wires may be used in parallel. (2) We do not
think you will have to obtain permission before
you may add more wires in parallel to the aerial.

(3) We do not think any great advantage will be
obtained by the use of a cage aerial, as you are only
interested in reception. (4) We suggest you use
the No. 7;22 stranded wire instead of No. 16 hard
drawn copper wire.

refers to Fig. 3,

and af^ks whether it

"F.G. " (Birmingham)
page 549. January 20th issue,

will meet his requirements.

With reference to the diagram, Fig. 3, page 549,

•lanuary 20th issue, the circuit is quito correct,

and is a good circuit if the switching arrangements
meet your requirements. It is necessary to couple
the high frequency valves by meansof the conden.ser6

and resistance shown in the diagram, and we would
point out that the resistance is not joined across

the condenser, but is connected between the grid

and filament. The method of connecting the

potentiometer is indicated in the sket^eh. The
potentiometer is joined across — and — L.T.,

and the two leaks from the grid leaks, instead of

going directly to the filament battery, are taken
to the sliding contact on the potentiometer. Be-
cause the reaction coil is coupled to the close

circuit coil, energy may be radiated from the

aerial circuit if care is not taken, and we suggest

when listening to broadcast transmissions you
k-eep this reaction coil short-circuited. The reaction

coil could be removed from the circuit, and when it

is required to listen to other transmissions, the

short circuit could be removed and the reaction

coil brought into use again. Apart from this, we
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think the Post Office would grant you pelmis:^ion to
use this circuit.

"A.McD." (Edinburgh) ask.t wlnllnr inUi-
Jircnce is likely to be caused from the use of a small
motor generator which is used to supjily plaiit-hentintj

current.

We suggest you trj- %\lietlK>r intei-fVieiicf is

caused througli tlie receiver wlien the induction
motor is nmning with the ordinary accvmuihitor
filament heating. If there is a hum present in tlie

receivers, we suggest you screen tlie motor liy

placing it in an iron liox, and take care with the
earth lead. If the leads to the motor are earthed
in any way, a separate earth should be made for

the wireless receiver. It may consist of a galvanised
iron sheet about 2' wide and 3' long, to which are
.solflered the earth wires. The earth lead should
run directly to earth, and not run parallel witli

the power leads. When the generator is connected
with the valve filaments, it may be noticed that there
is a hum due to the commutator ripple. This
is easily smoothed out bj- means of a large cajjacitj-

condenser connected acro.ss the filaments. 4 to G
mfds. would be suitable. Attention should be
paid to the brushes of the generatoi", because iui\'

sparking hei-e will be lieai'd in the receivers.

"A.H." (Cambridge) subinil.s a d'onriiiii

of connections and asks for criticism and advice.

We have exaininetl the diagram submitted,
and the circuit is quite correct, but we suggest

you use a closed circuit as well as the aerial circuit,

and tlie connection from the grid leak resistance

should also come to the potentiometer. The loose

coupler may be used as the anode winding and a.

reaction coil, but it is i-ather large if it is desii-ed t(j

receive short wavelength signals. We suggest
you rewind each winding with No. 22 D.C.C. and
take off 15 tappings from the anode coil, and <i

from the reaction coil. The alternative to this

arrangement is to use dead-end switches. The
timer coil is suitable. When the reaction coil is

coupled with the anode coil, energy will not be

generated in the aerial circuit, but when the ivaction

and aerial coils are coupled togethei", it is quite

possible to set up oscillating energy in the aerial

circuit, which will cause interference.

" J,S." (Bolton) (jjik-s whether an inverted L type

aerial is directional, and if so, whether H is worth

while attempting to make use of the property.

The ordinary inverted L type aerial is slight l\

directional, and to obtain the benefit of this pni-

perty, the free end of the aerial shovild point away
from the station it is wished to receive. However,
the gain thi'ough making use of this pr'oi)er-t\' is

very slight, and will, geneially .speaking, be hardly
worth while. Therefoi'e the leafl-in should be taken
at the mo.st convenient end of the aerial. It should,

of cour.se, be direct, and be held away from the walls

of birilding", trees, and so on.

" M.C," (Wicklow) asks (I) Fo, Ih, di„n nsi„i,s

of a grid leak la hare a resistance of abaut 10,U(JU to.

(2) Whether a grid condenner and leak connected

with each H.F. tran.iforunr will cau.tc a rrducliun

in the signal strength.

(I) A suitable grid leak wnuld be constructeil

as follows :— .\ piece of ebonite ird 11" in diameter-

should have eight grooves Oo"deep and 0-3" wide.
Each should contain 1,000 turns of No. 38 Eureka
wii-e, preferably D.S.C. It is not necessary to
take an\- pains to ensure that the grid leak winding
shall be non-inductive, as no great advantage
is brought about through the u.se of a non-inductive
grid leak. It is very con\'enient to provide tappings
on the grid leak, and in between the slots the wire
ma>- be brought to a br'ass tab which is .secured
with a small scr-ew. .Althotrgh the grid conden.sera
arul leaks are permanently connected in the re-

receiver, it will he found that no serious loss in
signal strength will result when high frequency-
transformers are used in place of the timed anode
or anode resistance method. It is, however-,
better- to remove the gr-id condensei-s and leaks,

except from the detector valve.

" H.F." (Orpington) a.^l.s (I) How connei-tion.i

are arranged so thai Ihe anodes of the valves may be

supplied with independent voltage taps. (2) How.
nuiy Ihe last valve in the L.F. amplifier be converted
to a power valve.

(I) The arrangement is ver-y simple, and is indi-

cated m Fig. I, page (101, in the issue of February
3rd. Instead of the ends of the transformers being
coirpled together and taken to one H.T. terminal,
irullJ^endent leads are taken from the transfoi-mers,
and are tapped off the battery as required. There
will be no voltage di-op due to the anode cuiTent
passing through the filament resistance, because
the anode current has such a small value. (2)
We suggest you connect a few negative cells in
the grid circuit of the last valve, and increase
the anode potential to - about 200 volts. We
would refer you to the article oivjiage 601, February
3rd issue of this journal.

"G.F.K." (Sidmouth) asks (1) Whether wc
can identify stations from the particulars submitted.

(2) Why the signal strength was increased when «
lapping was taken from, the centre of the grid leak,

which consisted of pencil lines upon a piece of
cardboard. (3) Would the H.T battery send suflicienti

current through the grid leak to cause it to run down
ra pidly. (4) .4/-(' Ihe results obtained satisfaclory for
a. •single valve receiver.

(1) We have no definite infoi-mation concerning
the stations refei-red to, and we believe the call-

signs have only recently been allotted for ex-
Iierimental work. (2) We cannot say why you should:
obtain such a great increase of signal sti-ength

wherr the H.T. is connected with the grid leak,
but we think if a pi-oper- grid leak were used, you
would not notice chaiigvs in the signal strength
through making comiections of this kind. (3) The
aniount of cur-rent passed by the grid leak when
connected with the H.T. battei-y would be so
S"nall that it could be neglected. (4) We consider
you are obtaining good results with your receiver.

"A.C," (Woodford) asks (1) Whether a tele-

phone transformer is uecc.'^sary. (2) What resi.-<tance

trie plnnn'.^ shouhl be used. (3) If tlw telephone trans-

former is unueees.'inry, what woukl be the resi.^tance

of the telephones to be u,ieil. and liow would they be

eouneetcd in the sa))te circuit.

(1) and (2) We suggest you use the telephone
transformer. (iO ohm telephones should he used.

The transformer descr-ibed on page 553 of tlitr
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January 20th issue is, as you suggest, quite suitable

for your purpose. (3) If you do not cure to go
to the trouble of making a telephone transformer,

high resistance telephones may be used. Tele-

phones with a resistance of 4,000 ohms will be
quite suitable, and should be connected in the
circuit as shown on page 552 of the January 20th
issue.
" READER " (Birmingham) asks (1) Whether

the circuit ^ubmittefi is miitablc. (2) What are

suitfible values for the condensers. (3) What would
be a suitable frame aerial. (4) What is the value

of the resistance marked R in the diagram submitted.

(I) The receiver wired according to the diagram
submitted will certainly give signals, but we suggest

you use a standard arrangement. A number of

circuits appear in these columns from time to time.

( 2 ) The condensers have the following values :

—

Cj, maximum value, 00005 mfds. ; Cj, maximum
value, 00003 mfds. Cj, maximum capacity.

0002 mfds. (3) We suggest a frame aerial with
6' sides and ten turns, the turns being spaced
\" apart. No. 18 D.C.C. wire is suitable. Four
or five tappings should be taken. The resistance

R may be 2 megohms.
" A.C.S." (N.IO) submits a diagram, of connec-

tions of his receiver and asks {I) Is the circuit correct-

(2) What is the value of the inductance tnarked X
in the diagram. (3) What H.T. battery is needed

for u.se in connection with " Ora " type valves.

( 1 ) The diagram is quite correct, except that a
connection across the series parallel switch is

missing. This connection is given in all diagrams
which appear in these columns. (2) The value
of the inductance X is such that, together with
the timing condenser, it tunes to the wavelength
of the closed circuit. A plug-in coil may be used,

and would therefore have about twice as many
turns as the closed circuit coil. (3) We suggest
you use a 60-volt H.T. battery. A lower voltage
often gives quite good resiUts, but it is convenient
to be able to provide 60 volts for the anodes of the
low frequency valves, even if this voltage is not
required for the high frequency valves.

"THREE VALVE" (Wallington) asks (I)

Whether better results should be expected if different

types of valves are used for H.F. ayid L.F. amplifica-
tion. (2) Why, icith the aerial tuning condenser
in parellel with the .4.7'./., the signals are nitwh

weaker, and in addition, the receiver oscillates

directly lite anode winding is tuned to the wavelength

of the aerial circuit.

(1) We do not think there wiU be any great
gain in signal strength through connecting different

valves in the high frequency and L.F. portions
of your receiver. It is generally advisable to

use one type of valve throughout the receiver,

and we suggest " Ora " type or " R " type valves.

(2) When receiving short wavelength signals,

it is often noticeable that the signal strength is

louder when the A.T.C. and A.T.I, are connected
in series. When the anode winding is in tune
mth the closed circuit, there is a tendency for the
receiver to oscillate, and for this reason the grid
leak is connected with the grid and + L.T. If

there is still a tendency for the receiver to generate
oscillations, we suggest you reverse the connection
to the reaction coil, so that the tighter the reaction
coil coupling, the greater is the reduction of

signal strength.

"G.V.F," (Beckenham) asks (1) What would
be a suitable winding for an anode coil and
reaction coil. (2) // an experimental licence is

taken out between now and June, is it necessary
to renew the licence again in June. (3) Is a
variable grid leak likely to be satisfactory when made
of a piece of ebo>iite, containing pencil lines along it.

(I) We suggest you wind the anode coil 8" long
and 3i" in diameter as suggested, with No. 34
S.S.C. wire. There should be 12 tappings. The
reaction coil can be 2|" in diameter and 6" long,
of No. 34 S.S.C wire. (2) We have no definite

information on this point, but the Post Office will

ask you for the renewal of the fee when it is due.
We believe it will be due upon the anniversary of
the date of granting the licence. (3) We do not
think a variable grid leak constructed as suggested
is of much value, because it is so difficult for one
to know the actual resistance of the leak, and it

is not always possible to obtain consistent results.

The usual value of grid condenser and leak is

00003 mfds. and 2 megohms.
" SPARKS " (Stone) asks (l) Is the proposed

arrangement correct. (2) What improvements could
be made. (3) Would the Post Office give him per-
mission to use the receiver.

(1) and (2) The diagram is correct, but it is not
necessary to connect a variable condenser across
the L.F. transformer coimected in the anode circuit

of the first valve. The grid condenser should have
a value of 00003 mfds., and you would find it

helpful to connect a 2 mfd. condenser across the
H.T. battery. (3) As the reaction coil is coupled
with the aerial coil, it will be possible to easily

transfer oscillating energy to the aerial circuit,

and we do not think the Post Office will give you
permission to use a circuit of this description,

especially if the receiver is intended for the reception

of broadcast transmissions. The reaction coil

should be short-circuited, or one stage of high
frequency amplification be used.

"RAWLINGS" (Hull) submits particulars

of a valve which he has purchased, and asks whether
we can give him any information.

We regret we have no information concerning
a valve of the type in your possession. It is ob-

viously an American valve—probably a small

power valve. You will be able by experiment
to find out the approximate filament voltage and
current, when we should probably be able to

identify the valve.

"W.L.B." (Bristol) asks (1) What is the

wavelen0h range of a loose coupler, particulars of

which are submitted. (2) Wluit would be suitable

windings for an anofle coil. (3) Wliat would be a
suitable reaction coil. (4) What is the address of

the manufacturers of the Fuller Block Accumulators.

(1) The wavelength range of the loose coupler

will depend very largely upon the dimensions
of your aerial, but with a normal aerial the range
covered is approximately 150 to 900 metres, (2^

A suitable tuning coil would be 3" in diameter

and 6" long, of No. 32 S.S.C. The coil should be
tuned with a condenser having a maximum value

of 00002 mfds. (3) A suitable reaction coil

would be 2f " in diameter and 4'' long, woimd with

No. 34 S.S.C. wire. Five tappings should be taken.

(4) The address of the manufacturers of the Fuller's

Block Accumulator is Iddesleigh House, Caxton
Street. Westminster.
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" STUCK " (N.W.8) Ikis a receiver and uses a
cryxtal for reclificatioii. ami asl:i vhy the addition
of one valve does not give much maynification.
The fault probably lies in the transformer which

is used. We suggest you try different combina-
tions of crystals, and use the combination which
gives the loudest signals. As you probably know,
the different crystal combinations have different
resistances, and with a little experimental work
you will find the best combination which, used in

conjunction with the transformer, gives the loudest
signals.

" J.O." (Manchester) asks what size variable
iiidn*:taiice to use in conjunction with a crystal for
the reception of broadcast trans7nissions.

We suggest you use an aerial coil 4" in diameter
and 3" long, of No. 20 D.C.C. The secondary
may be 3" in diameter and 4" long, of No. 26 D.C.C.

" E.J.M." (Surrey) asks whether the proposed
method of coupled L.F. valves would give as good
results as the usvxil low frequency transformer method.
The proposed method is often used with success.

The grid condenser should have a value of about
(1002 mfds., and the grid leak about 1 megohm,
(iood results should be obtained, and when proper
adjustments are made, the results should compare
favourably with the more usual transformer
method of coupling.
"H.H.D." (Essex) asks (1) Whether it is

possible to charge accumulators from A.C. mains
using a chemical rectifier of the type described recendy
in this journal. (2) // the method referred to

is practicable, please give specifications of suitable
transformer for use in connection with the charging
of a four-valve accumulator. (3) What ivould be
suitable dimensions for the cells used in the rec'ifier.

Fig. 1. A 5-valve receiver with 1 H.F., 1 Detector, and 3 L.F. valves. The H.F. valve is transformer
coupled and the reaction coil is coupled with this transformer. Switches are provided for cutting out

L.F. valves.

"R.T." (Kent) asks for a diagram of a five-

valve receiver.

A suitable diagram is given in Fig. 1, and shows
how one H.F., one detector, and three L.F. valves
are connected. Suitable values for the condensers
are given in the diagram. Switches are connected
for the purpose of coimecting the telephones to
any of the last three valves.

"WIRELESS" (Staffs.) asks (1) Whether
the projwsed inethod of constructing a low frequency
transformer is suit<tble. (2) What resistance tele-

phones should be itsed in conjunction with the tele-

phone transformer. (3) What type of valve is

recommended for use in the high frequency portion

of the circuit. (4) Should he expect to get better

results if the No. 12 copper ivire which is at present
used in his aerial were removed and No. 7/22 copper
ivire is used in its place.

(1) The telephone transformer primary winding
may consist of 2i ozs. of No. 42 S.S.C. wire, the
secondary being 5|^ ozs. (2) The telephone trans-
former should work quite well if 00 ohms telephones
are used. (3) We suggest you use "R" type or
" Ora " type valves. There is nothing much to
choose between them. (4) We do not think you
should expect to obtain a great increase in signal

strength through using 7/22 copper aerial wire
in place of No. 12.

It is not possible to charge accumulators with
the aid of the chemical rectifier referred to. This
rectifier will only pass a ciurent of a few milli-

ammeters, and it is therefore only suitable for sup-
plying the anode circuits of the receiver. To charge
your accumulator satisfactorily, a current of 3

amperes would be required, and we suggest you
use either a mechanical rectifier or a special valve
I'ectifier.

SHARE MARKET REPORT.
Pi ices as we go to press on February 23rd are :—

•

Marconi Ordinary £2 14 6

Preference . . 2 6 10

Debentures . . 108

,, Inter Marine 1 8 9

Canadian 11 6

Radio Corporation of America :--

Ordinary 15

Preference 13 3

The Directors of W. T. Henley's Telegraph
Works Company, Ltd., recommend a final dividend
on the ordinary shares of 2s. per share less tax,
making a total of 3s. per share.
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Some Practical Applications of Time Signals
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I.

—

Method of Obtaining G.M.T
RiTiTHMic Beats.

IN
my article which appeared on January

13th on Time Signals, all times were given

in sidereal time, this being the standard

unit of time adopted at astronomical observa-

tories for the reasons set out in the article.

There may be some uncertainty as to the method
of arriving at G.M.T. from these results.

Tables for converting intervals of sidereal

time into the corresponding intervals of

mean solar time will be found in the " Meteoro-
logical and Time Signal Section " of the

Year I 00k of Wireless Telegraphy, 1923 edition,

together with an example shoving the working.

Further, in order to be able to " set " a clock

to mean solar time {i.e. G.M.T.) from the data

furnished by the rh\lhmic beats, it is necessary

to be provided with tables giving the mean solar

time at the preceding sidereal noon. These
tables are printed in the Nautical Almanack
for the current year (published by H.M.
Stationery Office, Kingsway, 5s.) under
" Transit of First Point Aries," page iii of each

month. Then the mean solar time required
= mean time at preceding sidereal noon + the

equivalent to the given sidereal time.

Therefore, unless the highest accuracy is

aimed at, it is better to make use of the ordinary

time signals sent three times daily from FL
in order to determine G.M.T.
One further point about which there seems

to be some misunderstanding cannot be passed

over. It is very often assumed that the

rhythmic beats commence precisely at 1,000

G.M.T. This is not the case, as will be seen

from further reading below.

FROM 2.

—

Method of Determination of Longitude.

The difference in longitude between two
places on the earth may be expressed as their

difference in time, which again is simply a

measure of the amount of rotation of the earth

in that time interval. Whether this is ex-

pressed in mean solar time or sidereal time

matters not ; in practice the sidereal unit

is adopted.

Previous to the facilities now afforded by
long distance W/T, longitude determinations

were only possible by using a celestial time

signal common to all the world. One method
consisted of the repeated transmission of

chronometers (deck watches) between the

ends of the arc it was desired to measure.

Otherwise the two posts were required to be

telegraphically connected by land hne. A
pre-arranged signal emitted from one station

was automatically recorded at the other by
some form of printing chronograph, due
allowance being made for the " lag " of the

interposed instruments. The actual record-

ing of a certain instant of time enters so

fundamentally into all longitude determinations

that a brief description of one form of printing

chronograph is given. The front and back

view of the chronograph are shown in the

photographs on the next page. This instrument

prints on a paper strip the time of any signal

in minutes, seconds and thousandths of seconds

as in the actual record.

For this purpose three discs, with engraved

printing figures on the periphery rotate over

the paper strip, which is pressed against the disc

during an extremely short time by an electro-

magnet, when a current excites the magnet.
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The chronograph is driven by an electric

motor, direct current 12 volts, provided with

a very sensitive speed regulator. The error

in the speed can be adjusted to be less than

FL. The observatories at both places are

provided with accurate clocks whose error

and rate may be determined regularly. The
times of receipt of the rhythmic beats are

•.^.' ^-.

r

^4^^t^^
pii^

Front view of a Printing Chronograph.
By Courtesy of SocirU Genei'oise d'l}isln<menls dt' Physique.

a few seconds per hour and a slight positive

advance is given to the motor. A synchronisa-

tion device acted by a very accurate electric

clock eliminates automatically every second
the very small advance of the instrument.

At the beginning of each second, the time

recorded on the paper strip is the absolute

time given by the clock ; at the end of each
second, the time as printed cannot be affected

by an error exceeding 0-005 second. The
chronograph can be placed at a great distance

from the observer, and in longitude determina-

tions it is set up at one of the stations and
operated from the other station by means of

the relay.

Let us consider the determination of longi-

tude say between Washington and Greenwich
by making use of Lhe rhythmic beats sent by

Relay for Printing Chronograph

.

By Courtesy of SociiU Genevoise d'Instrumcnts de Physique.

recorded simultaneously by both observatories,

the records extending over an interval of months
and each of sufficient duration to determine
"lag" constants of the recording apparatus, and

_ 2q— S WHICH PEAOo 5m. 48-495SEC.

53
52'

43
42"

N_^^^'^

4H m
49- so

4n 42

41
~ 43

44

30 38
33

31 40

WHICH READS 52m. 40-430itC.

WHICH READS 4Pm. 30:395sec.

A back view oj the same Priming Chronogi'ajih.

By Courtesy of Socitll Genevoise d'instruvienli dc Physique.

An example of tune recording on paper strip by
the Printing Ch ronograph

.

to make accidental errors negligible. By bringing

together the two sets of results for comparison
the times of receipt of the signals at Washington
and the corresponding times at Greenwich,
the differences in the two sets should be a

constant interval of time which is, in effect,

the difference in longitude. Provided, there-

fore, that means exist of determining a time

standard at each end of the arc which it is

required to measure, the time signal itself

may be entirely eliminated, and further, for

the purpose of the experiment, it is immaterial
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at what instant of time the signal is sent from
Paris. This last statement shows the error

of assuming that the rhythmic beats are

regulated to commence at i,ooo G.M.T.
precisely.

Such determin-

ations have already

been carried out

and a comparison
of the results so

far obtained shows
that a small fluctu-

ation persists, after

all known connec-
tions have beer
made. The error

appears to be
seasonal, and at

present is not fully

explained. The
result of the Wash-
ington-Paris longi-

tude determination

made in 1913, using

a crystal detector

and a wavelength

of 2,200 metres,

with an emission

from Paris of 1 8 kw.
ga\e the longitude

of Washington as

5 hrs. 17 mins.
36-549 sees. ±
00051 sees. By
interchanging the

observers at each
end, a second result

agreeing very close-

ly with the first was
obtained, namely,
longitude ^ 5 hrs.

17 mins. 36-758
sees. ± 0-0027 sec.

The Longitude of
Adelaide, from an

experiment c o n -

ducted between
June 2ist and July

5th, 1920, using the

rhythmjc beats
from Lyons, was

9 hrs. 14 mins.

19-95 sees., and from two series of Annapolis
signals between July 6th and 28th, and August
8th and 19th, 1920, 9 hrs. 14 mins. 19-79 sees.,

and 9 hrs. 14 mins. 19-78 sees, respectively,

(<:)

Miipx to illustrate Professor ^Vel;ener's displacement theory.

While portions denote land, (a) In the carboniferous period
about fifty million years ago, (b) Eoceiie period when mammals
became common aboutten million years ago. (c) Old Quaternary
period when man and present-day animals appeared about

one yniUion years ago.

the previously adopted value being 9 hrs.

14 mins. 20-07 sees.

Discussing the signals received from Paris,

Nauen and Annapolis, and taking weekly
and monthly " means " of determined values

from 1912 - 1919,
the Astronomer
Royal, Sir Frank
Dyson, says " If

the positive value

is regarded as due
to error in longi-

tude and not as

arising from instru-

ment a 1 errors,
either in time
determination,
sending or le-
ception of signals,

these figures imply
that Greenwich is

about 0-03 sec. to

westward of its

assumed position

relatively to Berlin,

Paris and Wash-
ington."

The work has
gone far enough to

show that (a) longi-

tude determin-
ations made before

the ad\'ent of W/T
are subject to larger

errors than were
hitherto suspected,

and {h) that the

fluctuations appear
to depend on the

time determin-
ations at the differ-

ent observatories,

and are not due to

errors in trans-
mission or re-
ception of the
signals.

(3) The Wegener
Hypothesis.

In view of the

results previously

cited, the question

has arisen as to whether the discrepancies

might be explained by a systematic movement
of the parts of the earth's crust. Special

interest attaches at the moment to the

By Courtesy oj " Discovery.'
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fascinating theory of Professor Wegener,
and known as " The Wegener Hypothesis

of Continental Drift." Briefly the theory

assumes that the continents are " cakes
"

of Ught siliceous material floating on a heavier

substratum. The continents, which are thus

movable, are supposed, in early times, to

have been joined together and to have formed
one single land mass. Thus, according to

Wegener, the continents are slowly drifting

from the poles and from east to west. America
appears to be going west faster than Europe,

and in its westward drift has crumpled up
on its forward side to form the continuous

mountain chain known as the Andes. It is

also suggested that Southern India has shrunk

up northward as expressed by the great

foldings of the Himalayas. Wegener also

mentions a supposed motion of Greenland

(the longitude of which has been determined

three times in 1823, 1870 and 1907), indicating

a continuea westward drift during the past

hundred years amounting to about thirty,' feet

per annum. The theory was in the first

place devised with a view of explaining

the occurrence of allied forms of life on
continents separated by great oceans, but
it is now receiving much opposition from
geologists.

Wireless thus opens up new ground for the

determination of longitude and it may also

provide some evidence in the future discussions

of this new theory. Using modern long-

distance working plant, it should not be

impossible to establish a net of five or six points

roughly equidistant round the globe. The
longitude of these points would be found with

high accuracy at frequent regular intervals

of time, the closing of the arc thus establishing

a check on the measures.

A Note on the Action of a Receiving

Valve.

* 7 HEN the filament in a valve is

VA' heated and the grid and plate are
" ' disconnected, negative electrons are

given oft" from the filament, but on account of

their small velocity they do not move far from

the surface of the filament, and in fact they

return to the positive end of the filament.

When the plate of the valve is connected with

the positive end of the filament, the plate, of

course, has a slightly positive potential with

respect to the negative end of the filament, and

the elertrons, which after all are negative

electricity, are attracted to the positive plate,

and they flow in the external circuit between

the plate and the positive end of the filament

.

The number of electrons which reach the

plate is small. When a positive potential is

supplied to the plate, a far larger number of

electrons are passed to the plate, until a point

is reached at which no more electrons are drawn
to the plate by the addition of positive volts.

If now a small potential is supplied to the

grid, the grid will influence the number of

electrons which go to the plate. The grid, of

course, is much closer to the filament than the

plate, and is made of fine wire with large

spaces in between the wires. If a smaU
positive potential is supplied to the grid, a

large number of electrons will be attracted .to

the grid, and some will actually flow in the

grid circuit, but on account of the spaces,

a large number will pass through the grid

openings and will reach the plate, so that we
have two currents, a small grid cxu-rent and a

much larger plate current. If now a negative

potential is applied to the grid, the grid returns

the electrons back to the filament, and but few

are able to escape through the openings and

reach the plate. When a varying potential is

applied to the grid, a varying number of elec-

trons pass through the openings of the grid to

the anode. Actually the shape of the current

curve in the plate circuit is identical with the

voltage curve applied on the grid.
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Notes on the Armstrong Super.
By Frederic L. Hogg.

A GREAT deal of interest has been
aroused, especially in America, by the

new super-regenerator circuit recently

invented. On the publication of the circuits,

many amateurs attempted to make the circuit

work, and so obtain enormous amplification at

little expense. In most cases, however, little

success was obtained. In these notes I hope
to be able to help some of those who have

been unsuccessful so far, as once the circuit

has been made to work, astonishing results

can be obtained.

Immediately on the publication of the first

article in the Wireless World and Radio Review,

I attempted the circuits, each in turn, with

more or less negative results. However, on
seeing the article by Mr. Cockaday, mentioned
by Mr. Percy W. Harris in his article, I had
another try, and immediately, on getting

constants correct, excellent results were
obtained.

The whole secret lies in the proper propor-

tioning of the various parts and plenty of

patience. It is a simple matter to convert

an ordinary single valve or two-valve (L.F.)

set into an Armstrong by the addition of a

small panel. This panel contains the oscillator

coils and valve, etc.

The actual constants used on my set are

as follows :

—

Valves Rectifier " Ora "

L.F. Amplifier " R "

Oscillator Mullard " O.20 "

Transmitter

Rectifier and L.F. 60 volts

Oscillator 120 volts

Rectifier and L.F. 4 volts

Oscillator 5.5 volts

H.T.

L.T.

theFrom Fig. i it will be seen that

necessary additions are as follows :

—

1. Valve.

2. Large honeycomb or slab coil.

3. I o.ooi/LtF. fixed condenser.

4. I o.ooi fi¥. variable condenser.

5. 60 volts H.T., valve holder, etc.

A panel containing these suitably arranged

can easily be made up. A switch can be
placed in the lead from the oscillator grid to

the detector grid, and then the set can be

quickly changed from one circuit to the other.

^^

-jmir

^..^
4-
^-1~\ T

\k^

'^

Fig. Two-valve Receim>ty Circuit adapted for

super-regenerative action.

No specific constructional details are given,

as each experimenter wishes to make his set

in a different way.
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In erecting the set care must be taken to keep
leads well spaced to avoid capacity effects.

As regards operation, the first point is to

use a frame aerial invariably. An outside

aerial makes the set very difficult to work,

and the radiation is serious. I use a

square frame, with 4 ft. sides and having

20 turns spaced I in. This frame has a

natural wavelength of about 600 metres

which, when placed in parallel with the usual

440 metres inductances, just gives the correct

inductance for 440 metres, making up for the

loss of the aerial. This sounds pecuhar but

is what happens in practice owing to the large

value of the reaction used.

Having erected the panel, etc., the pro-

cedure is as follows :—The oscillator is cut

off from the grid circuit of the detector, and
a loud telephony station tuned in on the

frame. The oscillator filament current is

then switched on, and with coupling and
condensers at maximum, the connection is

made by means of the cut-out switch. The
detector will be far removed from the oscillation

point, and the station will be inaudible. Then
on slight adjustments of tuning, and increasing

reaction very considerably, the station comes
in with enormous strength. Of course it is

assumed that the oscillator, reaction, etc., are

of correct coupling for oscillation.

nmw^^^^Mw^

Fig. 2. A s'htgle valve circuit embodying the super-

regenerative principle.

Various extraordinary squeals and howls

are heard, and after a little experimenting it

will be found possible to avoid these and to

receive speech and music without distortion.

It will be found that H.T. and L.T. voltages

are fairly critical for best results.

It is fairly easy to operate the set after a

few hours' practice, but certain things require

to be done before the circuit is suitable for

general use.

An amateur of my acquaintance evolved

the arrangement shown in Fig. 2, and says

that he will never go back to the usual circuit

for long-distance work. Once this set is

suitably arranged, there are no extra adjust-

ments needed over the usual number.
On the three-valve circuit. Fig. i, I have

received telephony from the following London
amateurs, on a loud speaker :— 2 OD, 2 ZT,
2 ZM, 2NM, 2 WO, 2 WJ, 5 BT, 5 CV,
5 BW, 2 WD and 2 DF. Many others,

within about thirty-five miles radius, have

been heard, either speech or morse, on the

loud speaker (small Brown).

Of course, 2 LO, 2 CM, 2 ON, 2 KT
and 2 FQ are absolutely impossible owing to

their great strength, the loud speaker or

telephones being nearly torn up ! The longest

distance received is 2 IF, speech and music,

also on the loud speaker. This station is

60 miles away from Highgate.

In conclusion, I hope many amateurs will

soon have " supers " going, as, after a little

while, extraordinary results should be obtained

with simplified circuits and easier control,

which means greater ranges for our 10 watts

of telephony.

The Ideal Home Exhibi tion.

At the Daily Mail Ideal Home Exhibition

now being held at Olympia, the section

devoted to wireless exhibits attracts enormous
public interest.

The public demonstrations of wireless

Broadcasting too, adds to the general attrac-

tiveness of this section.

A splendid array of wireless apparatus by
all the leading manufacturers is on view and
many novelties and new designs are shown
for the first time. In our next number we
shall describe and illustrate these exhibits.

A preliminary study of the apparatus on
view indicates the progress which is being

made by British manufacturers in the develop-

ment of radio apparatus, particularly for

Broadcast reception. The Exhibition affords

a unique opportunity for prospective pur-

chasers to examine every type of set before

deciding on a purchase. Such an opportunity

does not occur except through an Exhibition

conducted on these lines, and it is one which
should not be missed by anyone who is in any

way interested in the subject, whether from
a technical point of view or from the point

of view which the name of the Exhibition

suggests—that the home is not " ideal " unless

wireless finds its place there amongst the many
things which invention and industry have

added to the home equipment.
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The Elementary Principles of Radiotelephony.
By G. O. Blake, M.l.K.li., A. Inst.P.

(Continitfd from p. 729 <ij prcvioiis tssue)

I have hero an experitnont which was sliown last

year before the Physical Society by Mr. F. Harrison

Glow.
This experiment should, I think, make the ex-

istence of electrons more real to you. It has for

some years been known that radium, in the process

of disintegration, creates such violent disturbance

in tlie air round about it that it breaks uj) the

atoms of oxygen, nitrogen, etc., by caiusing them
to smash into each other, and in the process some
of the atoms loose a number of their electrons,

so that not having their proper number, they ex-

hibit a positive electrification, while other atoms

gain several electrons more than they ought to

have, and therefore exhibit negative electrification.

I have here two tiny radium coated spirals,

and as long as I keep the radiiun covered, the

atmosphere in this room
remains in its normal
condition, and when 1

turn the handle of this

little machine and elec-

trify this spiral nothing
happens.
On removing the covers

you will notice that the

leaves of the electroscope

spring apart, due to the

rapid ionisation of the air

by the electrical machine.
{The lecturer demon-

strated this action by
arranging the dtteclliiy

electroscope in the optical

lantern and ca.sti)iy an
image of it on the screen.

The electroscope and
electrical machine were

about 20 feet apart and
on removing the caps
from the radium tubes

an immediate effect was
indicated when the elec-

trical tncich ine was
worked.)

I have already stated

that in all conductors
there are innumerable
free or tinattached elec-

trons floating about in the inter-atomic spaces (i.e.,

the spaces between the atoms), and that the move-
ment of these electrons is what we know as an
electric current.

If I rub this ebonite rod against my coat sleeve

I rob the wool of my coat of a large niunber of its

free electrons and increase the number on the ebonite

rod, so that havmg an excess over its normal num-
ber, it exhibits negative electrification, and it creates

a strain in the ether in its neigh boiu-hood ; this

zone of disturbance reaches out and affects the elec-

trons in other bodies in its vicinity.

For example, here is a little instrument which
we call an electroscope ; this consists of a metal

With
hoir

rcid or cylinder from the bottom of which are
suspenilt'd two l<.)ng metallic; leaves.

'The accompanj'ing slide (see Fig. G) is a diagram
from which you will see that the little cylintler

and the leaves can be considered as being part of

a continuous system. The dots represent the free

electrons in tho interatomic spaces. Now when
we bring our electroscope near the charged rod
or \ ice versa it comes into the zone of strain in the

ether createtl by the rod, and the free electrons are

driven down into the leaves of tho electroscope,

and cause them to repel one another. We have
not added to tho number of electrons in the metal
of which the electroscope is made, but we have
tlri\en most of them do\?Ti into the leaves, the rod
retaining less electrons than it does normally.
Conditions will remain unchanged a,s long as we

keep the charged ebonite
rod stationary ; but if

we move it up and down
(i.e., if we cau.se a num-
ber of electrons in the
vicinity of the electro-

scope to oscillate up and
down we can cause the
electrons in the electro-

scope to follow their

movements, and move up
and down in the metal of

the electroscope.

What happens in the
metal of the electroscope

happens in anj' metallic

conductor.
In a transmitting aerial

electrons travel at a speed
approximating to that of

light, so that even the

very fastest movement
which I can make by
hand is extremely slow
compared to their rate of

travel.

I can, I think, give

you a clearer conception

of this phenomenon by
the following experiment.

You see before you on
the lecture table a block

of jelly ; this represents a portion of the ether,

anti you will see three discs, two of which are

connected to movable pointers and are fastened to the

front edge of the jelly (Fig. 7). A tliird disc rests on

the top near to one "of them. Tliese discs represent

groujjs of electrons. If I press down the top disc,

the jelly becomes strained or stretched, and the

one nearest to it is pulled out of position {i.e.,

moved), if the movement is made slowly the thinl

disc and pointer at the other end of the jelly

(representing a distant receiving station) remains

stationary.

So far we have only produced a condition

analogous to electrostatic strains (similar to those

this apparatus the lecturer demonstrtiled

I wooden blackboard was transparent to

ether strains of certain fregucncies.
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which caused the electrons to move down into the
leaves of the electroscope when I moved a charged
rod in its vicinity).

If I press down the top disc and quickly release
it so that it moves at above a certain critical speed,
wave motion is produced throughout the entire
mass of the jelly (which is seen to quake), and
the third disc and pointer are seen to respond.

{The lecturer apologised for the somewhat crude
state of his model, the idea of which, he explained,
only occurred to him shortly before the lecture.

)

In the case of radiotelegraphic and telephonic
transmission and reception tlie electrons in the
transmitting aerial are caused to oscillate up and
down at so great a speed that their movement
creates wave motion in the surrounding ether

;

when these waves reach the receiving aerial they
cause the free electrons in it to oscillate, and it is

the movement of these electrons which operates
our receiving instruments.

In order to picture the process yet more easily,

let us consider for a moment what happens in tlie

case of just one electron, as it oscillates with all

its brothers (and in these days probably sisters

as well) up and down the aerial. Suppose we were
dealing with an ocean of water which was invisible,

instead of our ocean of ether, you could imagine

L L-

Fig. 6. Experiments with an electroscope. The
uneven distribution of the electrons constitutes an

electric charge.

a rope floating upon its surface, connected at one
end to a floating buoy, and you could observe
the wave motion produced by tlie buoy in tlie sur-

rounding water by bobbing it up and down and
watching the movements of tlio rope. Of course
you would only see the wave motion along this one
line ; but you could show that the waves travelled
out in every direction from the buoy, by arranging
ropes radiating from it in every direction. We
will now apply this simile to our ocean of ether,

and one electron in our aerial.

The buoy represents the electron, and the rope
one line of force radiating from it. Needless to
say there are innumerable lines of force radiating
in every direction ; but we will observe this one.
You must imagine that when the electron oscillates
waves travel along the hne of force, their wavelength
(that is tlie distance between the crests of any two

11
I'lg. 7. A ^tati oj Jilly arranged to show the

transmission of wave motion along it.

waves) depends upon the distance the electron
has to travel ; if the aerial is short, and it only
has to move a short distance, it will do a greater
number of joiu'neys in a given time, and produce
therefore a greater number of smaller waves.

.4 slide was here shown, and the movement of a
single electron up and down the transmitting
aerial was represented, and one electron was
also represented in the receiving aerial. Wlien
the latter was out of tune, it remained stationary

;

but when the two ,<itations were tuned to the same
period- of oscillation, the electron in receiving the

aerial followed the movements of that in transmitting
the aerial. The question was then asked how is the

electron in the receiving aerial caused to oscillate,

and a hitherto invisible line was revealed joining
the two stations. When the electron in the trans-

mitting aerial oscillated, it was seen that this

line took on wave motion, and as this reached
the receiving aerial it caused the electrons there

also to oscillate. The lecturer pointed out that

the slide only represented one electron ; but its

movements were typical of those of many billions

of billions of free electrons in each aerial.

I spoke just now, when showing the mechanical
slide, of tuning tlie two stations. Electrical
timing is analogous to musical tuning. You all

probably know how tuning forks are tuned to one
another, and that in order to transmit vibration
from one fork to anotlier, the two forks must both
have the same period of vibration.

It you have a certain length of wire it obviously
takes a certain period of time for the electrons
in it to travel to one end of it and back again.
Another wire in its vicinity is said to be in tune
if it takes its electrons exactly the same time to
do the same journey.

There are two main factors in the tuning of a
wireless station, inductance and capacity. Roughly
speaking, we can say that the length of its aerial
represents its capacity, and the number of turns
which we make it take in our instruments represent
its inductance (this statement is not exactly
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correct, b<it will suffice just now), and you will see

from this slide that it is tho product of capacity

by inductance which counts in tuning. All these

stations are in tune. Some have long aerials

and a small number of turns of wire and.yu'c versa.

(Fig. 8).

Here are two penduliuns joined by a fine elastic

thread, both are the same size and length fcapacity ),

and both have weights at their extreme end (in-

ductance). These two pendulums are in tune,

and if we swing one of them it will rapidly transmit
all the energy we apply to it to the other which
will be seen to swing. If, however, we alter the

position of the weight on one pendulum, i.e., alter

its inductance, they will no longer be in tune,

and the second penduliun will i-emain stationary

while the other s«-ings.

Electrons, like water, can be caused to evaporate.

Let us visualise for a moment a large dish of water,

heated from below by a flame. If this water is at

zero temperature, its molecules and atoms will be
comparatively still ; but as the temperatiu'e rises,

they will get into a violent state of agitation, and
soon they will move up to the surface with such
\elocity that many of them will be projected

(as water vapour) right out of the dish into the
surroimding atmosphere, where they will be
absorbed.

Fig. 8. The traiismiUing stalion. A is producing
.si^fnals at B. Aerials C and D are equally capable of

being in tune milh the tran.^mitter.

After a time so many of them will have been
absorbed in the air that it will not hold any more,
i.e., it will have reached saturation point, and after

this stage has been reached they will fall back into

the water, each time after they have been shot out
of it. Now suppose we think of the warm water
evaporating at a stage before saturation point
has been reached, if anything at a lower temperature
than the air, say a sheet of metal is held over the
evaporating water, the temperature of the air is

lowered and the water vapour is condensed back
into the water.

A state of affairs very analogous to this exists

in the interior of a thermionic valve used in radio,

as I will endeavovu- to e.xplain in a minute or two.
Having seen the two foregoing slides (Figs. 9 and

10), you will, I think, be easily able to understand
this one (Fig. 11). On the left-hand side I have
represented a simple receiving set complete with
its aerial, condenser, inductance, high and low
tension batteries, telephone and valve. On the right
you see how the same circuit should be diagram

-

matically represented, this may help you in

understanding electrical diagrams.

When the filaraont battery L is connected up to
the filament of the valve, it acts as a pump, and
pumps electrons rapidly through the wires leading
from it aud througli tho filament, this being made
of exceedingly fine wire hius dilliculty in coping

Fig. 9. Ti/pical receiving valves.

with the rush of electrons and becomes hot, like
a single policeman trying to restrain a crowd.

It is here that we can begin to make use of ouj-

analogy- of the heated water, as the filament gets
hot, electrons begin to evaporate from its surface,
and in an inconceivably short space of time the
space in the valve becomes saturated with them,
after this they fall back on to the filament.

The valve is now said to have reachetl saturation
point. If at this stage the high tension battery
is connected up, it begins to pump away the electrons
out of the valve, making room for others to come
away from the filament, and the electrons it draws
away pass through the telephone earpiece and then
back again, to replace those being ejected by the
hot filament.

In spite of this the filament may still evaporate
electrons faster than the high tension batter}-

can draw them oflf, and saturation point (though
a higher one) be again reached.
We will now connect up the negative pole of a

small battery E to the grid of the valve ; this will

pump a number of electrons into tho grid.

As I explained earlier in my lecture, two like

charges repel one another, so that the electrons

riLAMElNT

GRID

PLATE

riLAMEXT

Fig. 10. Component parts of the valve and the

method of representing them in wireless circuits.

on the grid push back the electrons coming across

from the filament, and condense them back on to

the filament (much as the cold metal plate condensed
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the water vapour back into oui- dish). They can-
not any longer get across to the plate, and their
flow through the telephone receiver ceases. (We
have put our plate current pump or batterj- out
of action.)

If at this stage a radio wave arrives at oiu-
receiving aerial, it causes tlie free electrons in it

Pictorial and diagrammatic representation

of a valve circuit.

to rush down to its bottom end witli terrific force

and then \ip again as each wave passes. As they

descend they suck all the electrons back from the

grid, and for a moment paralyse oiu' grid battery

pump E. This liberates the electrons being evapo-

rated off the filament, and a flow of them takes place

through the telephone, making a sound. When
the electrons again rush up the aerial, the grid

battery E or grid pump again comes into play,

and electrons rush into the grid, and repel those

coming from the filament, and so

the plate current is again stopped.
I have only mentioned the

case of a single oscillation pro-

duced by one wave. In radio-

telephony a continuous succession

of such waves are radiated from
the transmitting station, following

one another at such a speed that
the electrons in the receiving

aerial oscillate at an extremely
high frequency, and the corres-

ponding vibrations which they
cause in the diaphragm of the
telephone are therefore above
audition. These inaudiable waves
act as the carrier of human voice,

and when a person speaks into

the telephone at the transmitting
station, he causes audible ripples

to take place on the carrier wave,
and these ripples cause corres-

ponding variations in intensity in

the movement of the electrons

through the telephone at the
receiving station, these being at

audible frequency are translated

by the telephone into soimd, and
so an exact reproduction of the
speaker's voice is attained.

At this point two slidei

were shown reprodttced jrom

an article by S. Ranger, from the " Radio
Broadcast" an American journal, by kind
permission of the publishers, which caused
some amusement, as the electrons were repre-

sented as little imps and the atoms as worlds

(Figs. 12 and 13).

.4 speech was then received on a small frame
aerial, tran.'^mitted specially to the audience at tlie

Insliliilidii of Electrical Engineers from the

London Broadcasting station.

In July, 1920, in a lecture to the London Wireless

Society in the Lecture Hall of the Society of Arts,

I ventured on some predictions as to the future

possibilities and developments of wireless, and as

some of the.se have already come to pass I thought
that in conclusion I could not do better than
repeat what I then said, which was as follows :

—

*' May we not confidently look forward in the
near future to a much wider use of wireless tele-

phony ? I forsee a time when it may be the general
custom for us to receive our daily news in the

morning while breakfasting, by wireless telephone.

" With a small frame aerial, an amplifier, and a
loud speaking telephone we may hear our news
from powerful telephone stations. I .see no reason
why photographophonic records could not be
taken of public speeches, important lectures, etc.,

by making use of Ruhmer's photographophone "

(See Fig. 14).

This was invented in 1900, and described in

Dr. Erskine Murray's book. All public platforms
could be fitted with microphones (much as they are
now for the electrophone), these microphones
would be used to control a speaking arc A or mano-
metric flame, the light from which is photographed
upon a photographic film F. When developed
this film would be of uneven density, corresponding

Fig. 12. The- upper object represents the heated filament, projecting
electrons, depicted as little imps, towards the plate and impeded in

their progress by the grid.
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arcurrttel;** to tlie Viirialions in the intensity of

the light as controlled by the voice. The film

cotild then be sent to the wireless transmitting
station, where it would be passed in front of a
stoad.v soiu'ce of light (us shown in diagram for

Ruhmer's reproducer), the variations of light thus
produced would be focussed vipon a seleniinn cell.

The corresponding current variations passing

through this cell could then bo ampliKed by a
series of thermionic valves and employed to modu-
late the radiations from the aerial of the trans-

mitting station.

So that not only would people hear the news,
but they would hear the actual speeches delivered

Fig. 13. The electron xtreum, hulicuted by the

rapidly moving itnps, in it valve receiving circuit.

room, this together with a cinematographic repro-
duction of experiments given at the lectiue syn-
chronised with the speech film should give a most
life-like representation. The synchronisation of
the photographophonic lilni with cinematographic
film opens up great possibilities to the film producer;
it would enable plays to be reproduced, not only
in dumb show as at present, but with words also.

The nearest approach to this at present is, I believe,

the synchronisation of the cinematographic film
with the gramophone. One objection to this

arrangement is the small size of the record ; a
photographophonic film could, of course, be of

any desired length.

Before I resume my seat 1 woijd like to thank
my assistant, Mr. Pickering, .Mr. Hope-.Ton(>s, who
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word for word in the voices of the original speakers.

Such photographophonic records should be far

more reliable than shorthand notes.

To carry this dream one step further we could
imagine all the speeches from, say, the Houses
of Parliament, transmitted on one fixed wave-
length, and other fixed wavelengths allotted to

other important Institutions, so that as one sits

at breakfa-st one could turn a switch on to a stud
marked " Houses of Parliament," Albert Hall,"
etc., and select that portion of yesterday's news
one wished to hear.

Should such a system become universal I forsee

a time when a room is set apart in such an institu-

tion as this, where photographophonic records of

important lectures that have been delivered
during the week in all parts of the world are re-

delivered either by wireless from transmitting
stations or by reproduction directly from the
film by using a seleniurn, cell, etc., in the lecture

—
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Fiy. 14. Circuit arrangement of Ruhmer's pholo-

gruphophone.

kindly helped me to make some of the movable
slides and who showed them in the lantern for us,

and also the lanternist who kindly obliged us this

evening.

The thirti of the series of lectures, especially arranged for Associates of the Radio Society of

Great Britain, will take place at the Institute of Electrical Engineers, Savoy Street, Victoria

Embankment, W.C., at 0.30 p.m. on Friday, March 16th, when Mr. L. F. Fogarty, A.M.I.E.E.,
will give an elementary instructional lecture dealing with Acciunulators, Dry Cells and the Currents
used in the Reception of Radiotelephony. The lecture will be accompanied by a nimiber of

experiments.
Much benefit can be derived from these attractive lectures by those new to wireless.

Associateship is open to all interested in the subject and the annual subscription is five shillings.

Tickets for admission to the lectures can be obtained by sending a stamped addressed envelo|ie

to the Hon. Secretary, Mr. L. McMichael, 32 Quex Road, Hampstead, N.W.
All who are desirous of obtaining a working knowledge of wireless, which will be most useful to

them in the manipulation of their apparatus, are cordially invited.
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Wireless Club Reports.
NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless
Clubs and Societies. Stieh reports should be submitted without covering letter and worded as concisely/ as
possible, the Editor rcjierving the right to edit and curtail the reports if necessari/. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation
with the Radio Society of Great Britain.

Corre.ipondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated.

Liverpool Wireless Society*.

Hon. Secretary, Mr. G. H. Miller, 138, Belmont
Road, Anfield, Liverpool.
The u.sual bi-monthly meeting of the above

Society was held on Tliur.sday, February 8th, at the
Royal Institution, Colquitt Street, Liverpool.
Mr. E. B. Grindrod occupied the chair, and there

was an attendance of more than .50 members and
friends. Six new members were elected.
The Chairman asked for suggestions from mem-

bers regarding subjects for lectures for the summer
.session, and in this connection members who were
not able to be present at the meeting are also in-
vited to submit suggestions.
Mr. S. W. Philpott ^broadcasting member of

Committee) suggested that reports from members
relating to the merits of the broadcasting sets
used by them, should be sent to the Hon. Secretary
for consideration by the Society, and a separate
evening in next session was promised by the
Chairman to be devoted to discussion on broad-
casting sets in use by members.
A demonstration was successfully given by Mr.

\. W. Robinson, representative of Messrs. Pulford
Bros., Ltd., Liverpool, of a set comprising six stages
of H.F-, one-valve detector, and one L.F., worked
m conjunction with Magnavox loud speaker. The
results were surprisingly loud. Witli reduced
amplification, improved tone of reception was
apparent.
Experiments were also conducted with the as-

sistance of Mr. S. Lowey in reception with the aerial
0.1 the floor, and moved to different angles. The
movement round the room showed that the position
at different points of the compass materially
iitfected signal strength, and was useful for direction
finding.

A hearty vote of thanks was accorded to Mr.
Robinson and Messrs. Pulford Bros., Ltd., who
suitably replied.

The Portsmouth and District Wireless
Association.*

Hon. Secretary, Mr. S. G. Hogg, 9, Pelham Road,
Southsea.
The u.sual fortnightly business meeting of the

Club was held on January 31st, the President,
Mr. J. H. C. Harrold, A.M.I.R.E., beingin the chair.
The Secretary, Mr. S. G. Hogg, reported that the
Association's application for affiliation to the Radio
Society of Great Britain had been passed. Amongst
other matters discussed it was proposed to start
a Club journal, which was duly christened the
'" Portsmouth Aether." A number of members
promised to write articles for the first number,
which is now being looked forward to.

After the meeting, the President gave an interest-
ing talk, in place of Mr. Mant, who was booked to
address the Club on " Auto Telephony," but who,

unfortunately, could not fulfil his engagement.
The President, however, ably filled the breach by
recounting his experiences in the war. Jlr. Harrold
explained the system of co-operation that existed
between aeroplanes and the artillery, and the
method adopted in directing the fire of the latter
on enemy points.

The Secretary would welcome enquiries as
regards the Club activities, and would be pleased
also to welcome new members.

Bromley Radio and Experimental Society.*

Headquarters : Ex-Service Men's Club, Bromley.
Hon. Secretary, Mr. J. F. Croome, 26, Wendover

Road, Bromley, Kent.
A particularly interesting meeting was held

at the Societjf's headquarters on Monday, February
5th, when various tyjjes of receiving sets were
entered for the first competition organised by
the Society. The entries were divided into two
classes : (a) Valve Sets, (6) Crystal Sets, with a
further class for " Gadgets." Following a practical
test of each instrument exhibited the under-
mentioned were adjudged the winners in the
respective cla-sses :—Valve Sets, Mr. E. F. Janes ;

Crystal Sets, Mr. W. E. Bridgman ; Gadgets,
Mr. W. E. Bridgman. The prizes were respectively
a valve, a voltmeter and a wheel brace.
The Society, which meets every Monday at the

Ex-Services Club, includes (j(j members, and is

completing its own three-valve receiving set. All
interested in broadcasting and experimental wireless
are cordially invited to become members.

The Finchley and District Wireless Society.*

Hon. Secretary, Mr. A. E. Field, 28, Holrawood
Gardens, Finchley, N.3.

Tlie Society met on Monday evening, February
.5th, at St. Mary's Schools, Church End, Finchley,
N.3., when a number of pieces of apparatus were
exhibited by the memiiers. Amongst these were
a B.B.C. crystal set lent by Mr. Brown, a home-
made tuner by Mr. Howard, and a higli frequency
amplifying unit made by Mr. Campion. The Club
set made its first appearance and gave good results
on 2 LO. Later the Society discussed a number
of improvements which it was hoped would take
place shortly.

On Monday evening, February 1 2th, the
Society met at ^.15 at St. Mary's Scliools, when
a number of arrangements were agreed upon.
Competitions are to beheld about every eight weeks.
-An exchange and mart of wireless apparatus will
run continuously, and further advertisement of
the club to amateui-s in the district will be under-
taken.

Mr. Brown was elected Vice-Chairman owing to
Mr. Trussler's illness. Re-election of the committee
jnembers who have resigned was postponed owing
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to insvifficient attendance. Tlie Society also

agiood to hold future meetings on Thursday evenings
at the St. Mary's Schools, Church End, at S. 15.

Ipswich and District Wireless Club.*
Hon. Secretary-, Mr. H. E. Barbrook, 46, Founda-

tion Street, Ipswich.
Owing to the unavoidable ab.sence of Mr. Waters

the meeting on February oth was an open night,

and it was decided to discuss the question of local

disturbances.
Mr. Stanley Lewis took the chair and opened

with a very interesting chat on a new method
of learning Morse.
The Club's technical adviser was called upon to

give instructions to the Tueinbers on the best
method for the tuning in of telephony. Jlr. Bird
seemed to be quite at home in this subject, and gave
a most interesting and instructive discourse,
after which the Secretary announced that the
Society's affiliation to the Radio Society of Great
Britain had been accepted.
The Secretary also mentioned that the total

membership had risen to ninety.
- Members are reminded that subscriptions for

1923 are now due, and should be sent to the Hon.
Treasiu-er, Mr. F. Page, of .58, Pearce Road, Ipswich,
in order that new membership cards may be
issued for the year ending November, 1923.

The Streatham Radio Society.*

Hon. Secretary. Mr. S. C. Newton, " Compton,"
Pendennis Road, Streatham. S.W. 10.

The February meeting of the above Society was
held at the headquarters, Streatham Hill College,

on Feb. 7th, when a joint papei was contributed
by Messrs. A. G. Wood. A. Nielsen, and H. J. Swift,

describing their work in connection with the recep-
tion of the transatlantic tests. This comprised a
full description of the apparatus usetl, the methods
of working, and the reading of a log giving details
of the variou-s stations received, some 48 in all.

The paper, ably read by Mr. A. G. Wood, raised a
keen discussion, and wivs highly appreciated.

Bradford Wireless Society.*

Hon. Secretary, Mr. J. Bever, 8.5, Emm Lane,
Heaton, Bradford.
On January 25th, 2Uth and 27th, the Society

held its Second Annual Exhibition at the Drill Hall,
Belle \ue Barracks. The proceedings were opened
at 6 p.m. on January 25th, by Professor Richardson,
of the Technical College, in the presence of a large
number of people. Apparatus by all the principal
makers was exhibited by the various local agents,
who gave demonstrations at intervals in addition
to the demonstrations by the Society.
One welcome result of the exhibition is a con-

siderable influx of new members to the Society.
A meeting was held in the club-room at 7.45 p.m.

on February Uth, with the President, A. Leardet,
Esq., in the chair. After the business of the
meeting several new members were elected.

The chairman then called upon Mr. Denison
(of Denison Bros., Halifax) to give his lecture on
" General Wireless Matters." In a very lucid
manner the lecturer imparted a great deal of
valuable information in a short time, using a series

of excellent lantern .slides, including views of 2 KD,
the lecturer's station.

The West London Wireless and Experimental
Association.*

Hon. Secretary, Mr. H. W. Cotton, 19, Bushey
Road, Harlington, Middlesex.

Club Room : Belmont Road. Chiswick, W.4.
At a meeting held on February 5th, Mr. J. H.

Bruce gave a paper on a specially-constructed
three-valve set of his own design. Diagrams were
afterwards passed round. The lecturer gave full

data of the panel and its wiring, also reports on its

achievements. After the lecture the set was opened
up and passeel roiual for inspection.
Forthcoming events :—February 20th, lecture

by Mr. A. O. Gibbon. March tith, lecture by
Lieut. D. Sinclair, " Wireless and Flying."

The Wireless Society of Hull and District.*

Hon. Secretarv, Mr. A. Nightscales. 79, Balfour
Street, Hull.

A private exhibition of members' home-made
apparatus was held at the club-room on tTanuary
26th. The quality of those shown was very good,
and reflected great credit on the e.xhibitors. From
the apparatus on view it could be clearly seen
that most experimenters built up their sets upon
the unit system, which would appear to be the
best plan.

Mr. H. Strong (Vice-President) was in the chair,
and previous to the exhibition, the members
present were asked to consider the report of a
sub-committee with regard to the holding of an
invitation smoking concert. The report was
adopted, and this important event will take place
on Friday, February 23rd, in the Memorial Institute
School Room, Dewsbury Street, at 8 p.m. A
large attendance is expected on tliis occasion.
Each member will receive an invitation card for
himself and a lady.

Meetings of the Society are held on the second
Monday antl fourth Friday at the Signal Corps.
Headquarters, Park Street, at 7.3il.

New members will be welcomcLl, antl full par-
ticulars re membership can 'be obtained by com-
nianicating with the Hon. Secretary, who will

also be pleased to hear from any members willing

to read papers or give leetiu-es before the Society.

Radio Society of Birkenhead.
Hon. Secretary, Mr. R. Watson, 35, Fairview

Road, O.xton, Birkenhead.
The fifth general meeting of the Radio Society

of Birkenhead took place on the evening of February
1st. Buzzer practice as usual was held at 7.30 p.m.
The attendance not being as good as it ought to be,
the Committee expressed the hojie that more advan-
tage would be taken of Mr. McKinlay's buz/.er class.

At 8 p.m., the Chairman, Mr. Austin, called upon
Mr. Bailey to deliver his lecture on " Ohms Law,"
whereupon the lecturer, in a very clear manner,
e.xplained th& various units of electricity. After
the lecture, many questions were handed in

to the technical advisers, Messrs. Hughes and
Austin, who dealt with them in a very clear and
lucid mamier, drawing many diagrams on the
board. The meeting terminated at 9.45 p.m.

Weston-super-Mare and District Radio Society.

Hon. Secretary, Mr. J. P. Gorton.
The first meeting of this Society at their new

club-room at " Torwood," kindly loaned by Mr.
H. Tidman, of that addres.s, was held on January
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26th, there beiiig present the President, Cliairraan,

and a fair number of members, .\pplication has
been made for an experimental wireless licence,

and it was decided to build some receiving apparatus
at the club-room.

Mr. P. Warrilow has presented the Society with
a large accunuilator, and another member has
promised the loan of a foot lathe.

An aerial is about to be erected by llr. J. Powell,

and as soon as permission is obtained members
have arranged to bring their gear to the club-room
for demonstration pur]iose.s.

The attendance on the part of some of the

Committeemen having been poor, Messrs. R. E.
Morris, A. H. Giles, H. Tidman, W. Tucker and
.1. Powell were elected to the Committee in order

to strengthen it.

It was decided to hold meetings on Wednesday
evenings, when a " buzzer " class will be run for

the benefit of those wishing to learn Morse reading.

The Isle of Man Radio Society.

Joint Secretaries, Messrs. J. S. Craine, 6. Belmont
Terrace, and J. P. Johnson, 10, Hildesley Road,
Douglas.
A meeting was held on Monday, February 5th,

at the Secondary School, Douglas. Mr. H. Cole-

boiu'n presided over an attendance of twenty-six.

Five new members were elected. Preliminary

business having been disposed of, Mr. J. S. Craine

addressed the meeting. He confined hinxself

entirely to the principles underlying the tuning

of a receiving circuit, and his capable handling

showed a thorough grasp of the subject. Black-

board diagrams were freely used, and it may be

certainly said that the speaker conveyed a good
deal of valuable theoretical information which will

result in the more intelligent operation of receivers

by all who heard him. Mr. Craine received the

best thanks of the meeting for his able lecture.

Next week Mr. G. Gillmore will speak on " The
Theory and Construction of Primarv and Secondary
Cells."

The Hornsey and District Wireless Society.

Hon. Secretary, Mr. H. Hyams, 188, Nelson

Road, Hornsey, N.8.

The Society recently transferred its headquarters

to The Queen's Hotel, Broadway, Crouch End,
and is now making rapid progress.

A meeting was held on Monday, January 29th,

and after the general business was dealt with the

Chairman called upon one of the members, Mr.

Pugh, to give a demonstration of wireless reception

by indoor aerial. The apparatus used consisted

of a valve detector, one L.F. amplifying panel

with an additional valve coimected through an
old (German transformer. Although the aerial

consisted of only a few feet of bell wire carelessly

slung across the room, the concert from 2 LO
was received excellently on an ordinary loud speaker.

The result was so satisfactory that most of the

members remained until the finish of the musical

programme.
The Hon. Secretary will be pleased to send

full particulars regarding membership on applica-

tion.

Mansfield and District Wireless Society.

Hon. Secretary, Mr. W. A. Blackwell, 05, Nottmg-
ham Road, Mansfield.

The first annual meeting of the Mansfield and
District Wireless Society was held at the Y.M.C.A.
Hall, Mansfield, on January 30th, the chair being

occupied by the President of the Society, J. Malcolm
Whitehouse, Esq., F.G.S.

The minutes of the last two meetings disclosed

continued interest in the work of the Society by
its members, though, aa the Secretary pointed out
in the annual report, not the interest that should

manifest itself in a town like Mansfield.

A move in the right direction has been made in

the resolution to affiliate the Society with the Radio
Society of Great Britain, a step which will doubt-

less tend to make its meetings of increasing value

because of the advantages gained by unity with

an Association possessing first-hand knowledge of

any measures tending towards efficiency in wireless

experimental work. It was reported that during

the past year a very interesting lecture was
given by Mr. J. T. Thornton, late principal of the

City School of Wireless Telegraphy, Nottingham,
dealing with the history of Wireless Telegraphy
and its value in warfare and commercial enter

prise. Another lecturer had been Mr. E. V. R
Martin, of,the Derby Wireless Society, on the Prin

ciples anci Practice of Wireless Telegraphy, in

eluding the workings of the Thermionic Valve
So instructive and interesting were these lectvu-es

that another invitation is to be extended to both

these gentlemen to address the Society again in

the near futvu-e.

The matter of erecting a new aerial and building

up a wireless set is at present luider consideration

and is to be dealt with at an early date.

The Cheshunt Experimental Radio Club,

Hon. Secretary, Mr. J. Bennett, 9, Gew's Corner.

Cheshunt, Herts.

The fourth meeting of the above club, which
now has a membership of twenty-two, was held

on Monday, February 5th.

The Secretary is giving a course of lectures on
the elementary theory of radio and the construction

of receiving apparatus, with a view to enabling

each member to obtain his own experimental

licence.

Meetings are held every Monday at 7.30 p.m.

at " The House," Churchfields Path, Cheshunt.

All radio enthusiasts in and around the district

are cordially invited to join.

Beckenham and District Radio Society.

Hon. Secretary, Mr. J. T. Butterfield, 10, The
Close, Elmers End.
An interesting lecture was given by the Secretary

on " Dual Control Circuits," on February 8th, at

the Society's new headquarters.

Diu"ing the evening it was stated that Lt.

Walker, of 2 OM, had kindly consented to give

a lecture on Thiu-sday, March 1st. It is hoped
that the members of the Society will turn up in

full force.

Scarborough and District Wireless Club.

The name of this Club has been changed to
" The Scarborough Radio Society," and tlie new
headquarters are at the Belle Vue Hotel, Scar-

borough.
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Panel for a Single Valve Receiver.
EASY CONSTRUCTION OF A USEFUL INSTRUMENT.

THE crystal receiver described in a

recent issue serves as a good intro-

duction to the reception of wireless

signals. It affords a simple exercise in home
instrument making, and the operation of it

brings out the principles of tuning, whilst

successful reception with a crystal set indicates

that there cannot be much wrong with the

aerial, tuning coils, earth connections and
telephones. Another recent article described

the construction of a receiver which made
use of a valve for increasing the magnitude
of the currents induced in the aerial after which
a crystal functioned in the usual way by
causing the picked up currents to produce
signals in the telephones.

The valve panel about to be described,

carries the apparatus necessary for controlling

and manipulating the valve, and is the first

real step on the high road to the construction

of perhaps, an elaborate experimental station.

However that may be, every user of wireless

apparatus finds that sooner or later he must
possess a detector valve panel whether he

intends to purchase one or build it himself.

The panel consists of a piece of ebonite

which carries a valve holder, filament resistance

with " off " position, grid condenser having a

value of 0.0002 or 0.0003 microfarads, a grid

leak of value between 1.5 and 2 megohms,
telephone condenser of o.ooi or 0.002 micro-

farads and ten terminals. All of these,

together with about two yards of " Sistoflex
"

insulating sleeving and some No. 18 or 20 bare

or tinned copper wire for connecting up, can

be found in the lists of retailers of wireless

parts or at any of the numerous stores

which now specialise in this class of business.

The piece of ebonite, which when purchased

should be highly polished on both sides, must
be large enough, so that when the edges are

filed and rubbed smooth in the manner des-

cribed in the two articles referred to above, a

panel 4Jin.x6{-in. is obtained. The thick-

ness of the panel is j in. The marking out of

the exact points for drilling holes should be

carried out most carefully and an error of

J, in. will not only be apparent to the eye
when the parts are assembled, and thus spoil

the appearance of the work, but in some
instances will make the fitting up of the parts

ver)' difficult and necessitate the enlarging of
any incorrectly located holes with a small rat-

tail file. This advice is offered in order to

impress upon the reader that he must appre-
ciate right from the start the necessity for the

utmost precision and accuracy, as it has such
a marked effect on the appearance and value

of his apparatus. It is quite common in

wireless journals to see reproduced photo-
graphs of amateur apparatus to which the

builder may have given a great deal of time
and thought, yet which present a somewhat
crude appearance for no other reason than that

accuracy in setting out has been lacking.

Having procured the components, place

them on a sheet of paper on which the outline

of the panel is marked and measuring from
two edges which are at right angles, fix the

location and size of the holes to be made.
With the great variety of types of components
at present available it is not possible to give a

working drawing making use of purchased

parts, but it is quite a simple matter to go over

them with a rule and thus arrive at the spacing

for the holes.

Drawings of the front and underside of the

panel are given in Figs, i and 2, and photo-

graphs of one constructed on the same lines

but embodying another style of components
are given in Figs. 3 and 4.

Before assembling, it is necessary to remove
the polished surface of the ebonite and a good
finish to the faces can be obtained by rubbing

down with a piece of emery cloth wiapped
round a block of wood. By employing a

circular motion an even surface can be obtained,

free from scratches. The reader is reminded
that is is quite a simple matter to have the panel

engraved by carefully marking it and placing

it in the hands of one of the several firms who
undertake this work and whose addresses can

be found in the advertisement pages of this

journal.
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The wiring up can be clearly seen in the

drawing of the under-side and it should be
observed that the leads do not take the shortest

route between the points which they connect

but are arranged parallel to the sides. This is

Fig. 5 is a circuit diagram of the panel

wired up for experimental reception, while

it shows also the arrangement worked out prac-

tically The method shown for obtaining

reaction should not be used by the experimenter

Fig. 5. The method oj connecting up the panel ill an experimental receiving circuit. The tuning eoils

are of the type described in recent issttes, though any arrangement of coupling coils may be employed. A

circuit of the entire outfit is shown diagrammatically on the left.

a good practice for simphcitj' in tracing

connections though in multivalve sets it is

liable to set up noises owing to induction

between certain of the leads. Foi this reason

grid and tuning circuit leads should be well

spaced from all others and kept as short as

possible.

on broadcasting wavelengths, and many articles

in this journal have advocated methods of

limiting the extent of interference by receiving

apparatus. This matter will be dealt with

again in an early issue as applicable to the

detector panel here described.

F.H.H.
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The Transatlantic Amateur Tests.

SUMMARISED REPORT OF BRITISH RECEPTIONS.

By Phtt.tp R. Coursby, B.So., F.Inst.P., AJtf.LE.E.

BRIEF notes have already appeared in these

coluimns indicating some slight measure of

the success of the series of Transatlantic Tests
recently completed. Not only have they been
successful, but the results achieved have astonished
both the Americans and ourselves, even although
we had some indication in advance of what was
likely to come from the almost daily reports of

American short-wave signals—amateur and broad-
casting—being heard here.

The difference between the reports from a few
listeners prior to the Tests, and the multitude of

receptions made during the Test periods, arises

almost entirely from the larger number of listeners

taking part. Although we know quite well, and
have also been repeatedly reminded of it by the
U.S. League, that the bulk of U.S. radio amateurs
are sending every night and should therefore be
able to be heard here, there is no question that the
publication of definite test arrangements acts as
an enormous stimiJus to encourage people to stay
up all night and listen for signals.

The time difference between the two countries is

a great deterrent to such listening-in without some
additional encouragement, since we all have our
daily duties ; we have broadcasting till 10.30 p.m.,

we then have oui' own work to attend to, and if

after that, from midnight to 6 a.m., we listen in for

the U.S. signals, we have a rather small proportion
of the twenty-four hours left f(jr sleep. However,
a number of listeners sacrificed their sleep during
the tests, and sent in many reports of receptions
made.

It may bo useful here to recaii briefly the main
outline of the Tests. The first part lasted from
December 12th to 21st inclusive, between midnight
and 0600 G.M.T., during which times the U.S. and
Canadian amateurs transmitted special test signals
to Europe. From midnight to 2.30 a.m. each night
there were ten " free-for-all " periods, each of

fifteen minutes duration, and during these periods
the transmitters in any one district could transmit
for one fifteen-minute period. The transmission
time for each district was changed from night to
night so as to give evervone as far as possible an
equal chance.

Between 2.30 a.m. and 6 a.m. successive
fifteen-minute periods were allocated to groups of

stations for " individual " transmissions, such
transmissions including a special code word to
enable the receptions to be verified on this side.

In addition to these special transmissions, there
were the ordinarj- communications between various
U.S. amateurs, which were continuing throughout
the whole time of the Tests.

Reports of receptions were asked for day by day
so that the results obtained could be sent back to

the American Radio Relay League by a radio
message from Carnarvon each morning. These

messages were repeated by New Brunswick station

so that all U.S. and Canadian amateurs could get

some idea of how the Tests were progressing.

Many listeners were good enough to forward their

results daily by telegram, telephone, or by express
letter, and so materially helped in the preparation
of these daily reports. Other reports were received

by post, and were incorporated in the daily radio

messages as early as possible. As the end of the
Test periods approached Christmas, however, there

were greater delaj-s in the post reports, so that the
daily radio messages towards the end of the tests,

while reporting many receptions, were by no means
complete. Some reports—in some cases posted
from only a few miles away—were delayed in the
post for over a week before deUvery, and this fa<!t,

together with the large number of reports to be
analj'sed, lias accounted for the delay in presenting

any proper report of the results achieved.

Before proceeding to a detailed discussion of the

results it may be of interest to mention the

radio messages wliich were prepared for trans-

mission each day from Carnarvon. These messages,

as has been explained in an earlier article in these

columns, were sent in a code so as to avoid errors

arising from accidental telegraphic mistakes, a
word being used for each letter of the call sign

being reported, the initial letter of the word giving

the particular letter it is desired to indicate. Thus,

1 BCG was reported as " One Boy Cast George,"

and so on.
Messages were transmitted daily from Carnarvon

at 0700 G.M.T. from December 13th to December
23rd.

Unfortunately a few errors crept into these

messages as transmitted, arising from the

difficulties under wliich they were prepared—some
in intervals between other office and experimental

work, some in odd moments snatched during the

erection of the transmitting station 5 WS, some in

the small hours of the morning. One or two errors

have apparently arisen due to verbal mistakes

occasioned by the necessity of shouting the calls

from one person chocking them off to another

preparing the list for transmission, over the noise of

motors, etc. (at 5 WS), while others apparently arose

from their ha\Tng to be passed over the telephone.

The summary set out below, of calls received each

night, gives however a truer idea of the test results

than the above telegrams, since some results were

received too late for transmission by the radioed

reports.

On some occasions certain U.S. stations were

heard using their special code words at other times

than during the " individual " transmission periods

set out in" the schedules, and when these were

reported correctly, with the proper call letters, etc.,

they were reported in the radiograms as calls heard

with code words verified. In the tabulated results
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set out below, these interceptions, if not during

the " individual '" periods, have been separated

from the others, and included under Sections B
or C as more appropriate.

During the ten days of the reception tests reports

were received from 47 different amateur listening

stations in Great Britain, and from two Dutch
stations, making 49 in all. The total number
of interceptions of U.S. and Canadian amateur

signals reported in this way during these ten

days was 2,297. This figure includes all inter-

ceptions
—" Individual " transmissions, " Test "

signals during the free-for-all periods, and calls

and messages from stations simply caiTying on

their ordinary communications and " DX " trans-

missions.

A better idea of the distribution of tliese " calls

heard " amongst these three classes of trans-

"GREAT CIRCLE" MAP WITH LONDON AS CENTRE.

Fig. 1. This map is drawn on the "great circle" projection with London a^ centre so (hat it indicate^ the

correct distance and direction Jrom London to any other point on the »iap. The distances and directions frorri

points in England will also be approximately accurate. The numbers indicated in different areas of the

United Stales are the numbers of the different districts.



March 10, 1923 THK WIRELESS WORLD AND RADIO REVIEW

TABLE I.

Summary ot Numbers of Stations heard.

771

District

(U.S.
Inspection
District, or

Canada).

Niunber of stations

heard with verified

Individual
Transmissions at

correct times,

with code words,
etc.

Number of stations

heard during
" free for aU "

period at correct

schedule
times.

Number of stations

heard working
DX, sending
messages,

etc.

Total number of

different stations

heard.

lat 20 44 97 134

2nd 24 44 126 154

3rd 15 26 45 59

4th 5 6 9 14

6th 2 3 20 24

6th 1 i 2

7th 5 5

8th 21 13 63 82

9th 6 1 28 31

Canada 1 1 2 2

Totals 94 138 393 507

In the above table the U.S. Inspection districts are identical with the numbers on the -map. Figure 1.

missions may be obtained from the following

simimaiy, giving the numbers of difierent stations

heard, under each of these classes for each of the
U.S. inspection districts and for Canada.

It will be observed that the figiu'es in the last

column of the above table are not simply the sums
of those in the preceding colmnns, as several of the
stations heard making individual transmissions
with code words, or transmitting at the schedule
times during the free-for-aU periods were also

heard at other times sending messages, etc. The
figures given in the last column are the numbers of

different stations in each district that were heard
during the tests.

The most successful districts were obviously the
first and second, the third and eighth being next
best. This, of course, was to be expected, both from
last year's tests and also because these districts are
nearer to the Atlantic seaboard. The sixth ajid

seventh districts, on the Pacific coast, are naturally
less well represented. A sixth district station was,
however, heard with code %vord, thus verifying the
reception, which reception is really a remarkable
performance considering that the station is located
in Arizona, on the Pacific side of the Rocky
Mountains. Signals from all districts have been
reported, but as several of these from the sixth and
seventh districts were only ordinary DX calls, it

was not possible definitely to verify them, as in the
case of the individual transmissions.

It should also be pointed out that some signals

(with code words) were reported on every night of

the tests. The number reported varied largely

from night t-o night, there being in particular two

bad nights and one especially good one, and bearing

this in mind, an average of over 200 interceptions

from 50 different stations per night seems to the

writer to be a great tribute both to the design of

the receiving apparatus used, and to the skill ot the

operators who were listening in.

The wide area from which signals were heard is

perhaps emphasised by the map in Fig. 1, which
is a " great-circle " map plotted out from London
as centre. Such a map gives an accurate idea of

the apparent directions ot the various places from
London, as well as their true distances, since the

waves will presumably follow the shortest path
over the earth's surface, which is the " great

circle " between those places. The " great circle
"

distances of these U.S. stations from any point in

Great Britain wiU not difier very much from their

distance from London, from which centre this map
has been plotted.

This map has marked on it the approximate
boundaries of the various U.S. Inspection Districts,

so that the average distance of these districts can
also be estimated.

In the following table (II) is given a list of the

U.S. and Canadian stations heard, together with the

names of the station owners, and the address and
location of each station. This table gives only

those stations that have been heard making indi-

vidual transmissions at the correct times, and whose
code words have been verified, as only these stations

were included with their owners and addresses in

the schedule sent over from the American Radio
Relay League.



772 THE MTRELESS WORLD AND RADIO REVIEW March 10. 1923

TABLE II.

List oj V£. ami Canadian SUUions reported in Great Britain and Holland during " Indimdiud " periode,
the Codes being verified.

Call Name of Owner of
Letters. Station. Address. Town. State,

1 AGK S. K. Hefferman .

.

. 28J, Grove Street . . Salem . . Massachuset ts.

1 AHZ H. N. Dole 27, Colvunbus Avenue Haverhill Massachusetts.
1 AJP N. Bishop . Box 336, Yale Station New Haven . . Cormecticut.
1 ASF L. F. Sise 31, Power House Road Medford Massachusetts.
1 AZW H. Toumajanian .

.

70, Broadway Newport Rhode TslHnd.
1 BCF L. G. Gushing — ... S. Duxbury . . Massachusetts.
1 BCG M. Cronkhite — ... Greenwich Coimecticut.
1 BDI F. E. Handy 412, Hannibal Hamlin

HaU.
Orono . . Maine.

1 BEP F. L. Vanderpoel . . Litchfield Connecticut,
1 BET College of tlie Holy Cross. . (Dept. of Physics).. Worcester Massachusetts.
1 BGF P. 0. Briggs 52, Girard Avenue Hartford Connecticut.
1 BKQ Worcester Co. Radio Assc

ciation.

- 776, Main Street .

.

Worsester Massachusetts.

1 CJA G. E. Nothnagle .

.

176, Waldemare Avenue . Bridgeport Connecticut.
1 CMK P. H. Bloom . 682, East Street . . Holyoke Massachusetfas.
ICNF St. Mark's Radio Club . — ... Southboro Massachusetts.
IFB L. G. Gumming 83, Marlboro Street Boston Massachusette.
1 GV H. H. Tilley 119, Pratt Street .. Providence Rhode Island.
1 XM Massachusetts Institute of — ... Cambridge Massachusetts.

Technology.
1 YK Worcester Polytechnic In

stitute.

— Worcester Massachuseits.

IZE I. Vermilya . 24, Allen Street .

.

Marion MassaebnsettE'.

2 AFP G. Mibie . 142, Totowa Road Pateison New Jersey.
2AHO Eastern G. W. Associatioa 150, Coit Street .. Irvington New Jersey.
2 APD C. F. Muchenhoupt . 317, Chiirch Street Poughkeepsie New York,
2AWF E. Wirsirig . . . 33, Quail Street . . Albany New York.
2 AWL R. S. Johnson •— ... Red Bank New Jersey.
2AYV N. van Heuvel . 413, Magnolia Street New Brunswick New Jersey.
2BML A. B. Tyrell — ... Riverhead Long Island.
2BNZ E. A. Dickinson 10, Hawthorne Place East Orange . . New Jersey.
2B0U H. Kuch . Bertha Place, Grj-mes HiU Saten Island . . New York.
2BRB E. M. Glaser . 845, East 13th Street Brooklyn New York.
2CKN B. M. Francisco .

.

. 1 2, North Jay Street Schenectady .

.

New York.
2C0Z R. M. Morris, . 827, Cross Avenue Ehzabeth New Jersey.
2 EL H. H. Garman — Freeport Long Island.
2GK AG. Kastenmeyer . 417, Paige Street Schenectady . . New York.
2GR J. M. High, Jr. . . . Riverdale-on-Hudson New York City New York.
2HJ H. J. Hasbrouck, Jr. — ... Port Chester . . New York.
2HW A. M. Hanna . 1211, Hatters Street Troy . . New York.
2KF H. D. Selvage 45, Durand Place Irvington New Jersey.
2LO N. D. Dunham . 103, South let Avenue . . New Bnmswick New Jersey.
2NZ E. R. Raguse . 151, Main Street . . Tottenville Long Island.
2UD W.B.Ross . 1957, 61 St Street .. Brooklyn New York.
2XAP H. R. Mimms . Box 592 Troy .r New York.
2ZK G. C. Cannon . 183, Drake Avenue New Rochelle .

.

New York.
2ZL J. O. Smith . 3, Corona Avenue VaUey Stream

3 ABF R. T. Shaw . 1914, Park Avenue Wimington Delaware^
3 AUU W. M. Lamb — ... Petersburg Virginia.
3BG P. C. Peterson Ashland Avenue and Hood Falcroft Peimsylrania.

3BGT C. S, Risley
xvoaQ.

Rumson and Ventnor Atlantic Git.\ .

.

Avenue.
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By CourUsy of the Amcncmt Kadio Relay Leogut.

1. Transmitting equipment at 9Qfi, Chicago. This .station han been hettril in Holland. 2. 8AQO, at

Cazenooia, New York. 3. Receiving apparatus at 90N. 4. Fan aerial oj IZE, Marion, Mas.s.

5. Talniu/ the report.^ from MW and VFT. Left to right, K. B. Warner {Secretary, .A.R.R.L.), F. H.
Schnell {Traffic Manager, A.R.R.L.), Hiram Maxim (President, A.R.R.L.).
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CaU Name of Owner of

Letters. Station.

3BIJ W. R. Selden
3BLF K. Hofman
3BNU
3CC

O. A. Hiskey
C. W. Weber

3CG V. M. Wintermute
3FS
3NH

C. G. Benzing
W. G. Butterfield . .

3XM
3YO
3ZW

H. J. Hemphill . .

Lafayette College . .

W. A. Parks
3ZZ

1

A. A. Kubiac

4 BY
4EA

J. E. Hodge
A. W. Parker

4EB B. W. Coeiiran
4 ID J. H. Robertson . . .

4 KM T.K.Rush..

5 FV J. De Witt
5 XK P. Stout

6 ZZ H. L. Gooding

TABLE II.—Continued.

Address.

201, Franklin Street

202, N. .Addison Street

22, W. Fairview Street
Himtingdon Road
47, Spring Street . .

2425, S. 12th Street

233. P\-ne HaU . .

Radio'Club
1220. Jackson Street

04, Burtis Street

143, Hull Street . .

600, W. Coimcil Street

22, Cherry Street . .

1812, 15th Avenue S.

1621, Riverside Drive

Tott-n.

1

State.

Richmond Virginia.

Richmond Virginia.

Bethlehem Pennsylvania.
Abingdon Pennsylvania.
Newton New Jersey.
Philadelpliia . Pennsylvania.
Plainfield New Jersey.
Princetown New Jersey.
Easton Pemisylvania.
Wasliingtou. —
C'raddock Virginia.

Savannah Georgia.
New Bern N. Carolina.
Palmetto Georgia.
Salisbury N. Carolina.
-Atlanta Georgia.

Nashville Teimessee,
Knoxville Tennessee.

Douglas Arizona.

8.\0O C. B. Jleredith

8 ATU J. K. Marcus
8 AWP S. W. Woodworth
SAWZ c. L. ^^^lite

8AXC E. Manley . .

8BFM C. J. Sonneberger . .

8BK H. G. Squires
8BNJ W. Black .

.

8BPL S. J. Hutchinson, Jr.

8BXH H. C. Hedges
SIB K. C. Higgy
8 KG J. W. Kidd..
8 ML F. M. Murphy

8 OW A. Mag
8 SP A. G. Kisner
SUE N. Schafer
8 XE Penn State College

8 YD Shaw Technical School
8ZAF R. C. Boharman . .

8ZW E. W. Weimer
8ZZ C. E. Darr

9AUL L. C. Smeby
9DYN D and M. Koerner
9FM S. J. Blum .

.

9XAG B. Karlowa
9ZN R. H. G. Matthews

9 AL A. H. K. Russell . .

Fernwood Farm
87, Kelly Street

425, Brownell Street

214, .5th Street

919, Beardsley Street

14001, Ardenall -Avenue
6256, Rohns -Avenue
1914, Delaware -Avenue
35, 12th Avenue ..

73, E. Frambes Avenue
404, Lafayette Street

Grand Division and Warner
Road.

4212, Penn -Avenue
Box 428 . .

32, Broadwav

1188, WiUard -Avenue
1033, Main Street . .

137. Hill -A.venue, Highland
Park,

1504, W. Broadway

702, Shukert Buildings
5000, Brady Street Road
332, S. Michigan --Vvenue

1 1 , Pincwood --\venue

Cazenovia
Rochester
Syracuse
Stockdale
Marietta
-Akron .

.

E. Cleveland
Detroit
Swissvale
Columbus
Columbus
Niles .

.

Cleveland

Pittsbui-gh

Fairmont
Lancaster
State College . .

East Cleveland
Coliunbus
Wheeling
Detroit

Minneapolis
Kerapton
Kansas City
Davenport
Chicago

Toronto

New York.
New York.
New York.
Oliio.

Ohio.
Ohio.
Ohio.
Michigan.
Peiuisylvania.
Ohio.
Ohio.
Ohio.
Ohio.

Pennsylvania.
W. Virginia.

New York.
Pennsylvania.
Ohio.
Ohio.
W. Virginia.

Midiigan.

Miiuiesota.

Illinois.

Missouri.

1 owa.
Illinois

Ontario, Canada.

A further instalment of this sufnhiarised report of the Trunsatlantic Tests will be included in our nexi i-s&ue.
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The Research Laboratories of the General
Electric Company at Wembley.

THE new research laboratories of the

General Electric Company, Ltd., situ-

ated in Wembley, Middlesex, were

formally opened on February 27th by the

Rt. Hon. Lord Robert Cecil, K.C., M.P. A
description of the arrangement of the labora-

tories is considered to be of special interest,

as they probably represent the largest electrical

research department in this country, and
approach in magnitude those controlled by

Adjoining this laboratory is a lamp develop-
ment section. Here is established complete
manufacturing plant for producing all types

of lamps, adjoining which is the Valve Depart-
ment, and, as regards general manufacturing
processes, may be regarded as a development
of the Lamp Department. A complete
description of the manufacture of thermionic
valves by the M.O. Valve Company was given

in a recent issue,* and the accompanying

The Valve Research DepartinctU.

the large electrical manufacturing establish-

ments in the United States.

The laboratories are divided into a number
of departments according to the class of investi-

gation carried on, and a brief description of

the many sections is given below.

Each laboratory, apart from the interesting

equipment installed for a number of routine

tests, was arranged with demonstration equip-

ment for indicating the progress made by the

comoany in the design of all classes of

electrical gear.

In the vacuum physics laboratory were
demonstrated a number of attractive experi-

ments relating in particular to gas filled lamps,

and an instrument was exhibited which is

used for determining the most suitable

arrangement of filament both as to length and
formation.

photograph shows a large transmining valve

in the process of being exhausted. This

depa.tment is equipped with elaborate test

tables for examining the valves manufactured

in the laboratory. Special attention is being

given to the design and manufacture of the

dull emitter type of valve, having thorium

treated filaments. The dull emitter filament

requires a voltage of 1.6 and a current of

0.36 amperes, whilst the ordinary receiving

valve of similar dimensions requires a voltage

of 4 and a current of 0.7 amperes, or more than

four times that of the dull emitter. Owing to

the marked oxidising properties of the thorium

treated filaments, special precautions have to

be taken in manufacture in oider to obtain a

very high degree of vacuum. A method of

obtaining a suitable vacuum has been developed

and valves are being produced which have

*P. ti41. Aumist 19th, 1922.
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very long working lives, frequently as high as

5,000 hours.

The electrical laboratory contained a number
of interesting exhibits and, to the wireless

experimenter, the thermionic repeater apparatus
was especially attractive. By means of this

apparatus it is possible to carefully investigate

distortion as may be produced in valve
amplifiers, and great attention can conse-
quently be given to the design of equipment
intended for distortionless amplifying at voice

frequencies.

Passing from the electrical room, the

generating sub-station was visited in which

Glass making and glass examining labora-

tories are to be foimd in which investigations

are carried out concerning all the physical

properties of glass,

Two other laboratories are devoted to the
investigation and manufacture of various

types of primary batteries, and test racks are

arranged for investigating the properties of
the various types under working conditions.

Other laboratories are arranged for testing

the life of lamps and for carrying out colour
determinations.

Adjoining the latter department is a labora-

tory devoted to research in the design and

A corner of the Electrical Laboratory,

were to be seen a number of machines used
for producing electrical power for use

throughout the laboratories. Installed in this

room also are a number of pumps which are

coupled up to pipe lines extending throughout
the building, and enabling apparatus to

be roughly exhausted before being connected
to more elaborate pumps for producing high
vacuum.

Metal and wood-working workshops adjoin

the main building and are liberally equipped
with machines for instrument manufacture.

A microscopy laboratory is also to be found
and is engaged chiefly in the examination of

thorium and other filaments.

A laboratory is provided for the study of

metallurgy as applied to lamp filament manu-
facture, and experiments were in progress in

this laboratory demonstrating how fine wire

filaments were manufactured.

application of neon gas filled lamps, and it is

interesting to learn that the manufacture of

neon tubes for the rectification of high potential

currents, such as are used in wireless trans-

mission, is contemplated. A novel type of

oscillograph is exhibited here consisting of a

rotating tube, the electrodes of which were
slightly separated in order to distribute the

glow. The simplicity of this apparatus should

bring it within the sphere of the amateur
worker when more details relating to its con-

struction become available.

The General Electric Company, Ltd., are

to be congratulated on the setting up of such
a well-equipped research department, which is

in the hands of the able research engineer,

Mr. Clifford C. Patterson, while conversations

with his staff" indicated that they were possessed

of the fullest expert knowledge of the work in

which they are engaged.
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Notes
The Bamberger Tests.

Reports continue to reach us of the reception

of the test broadcast transmission on February
24th from WOR, the Bamberger station. New
York.
One of the notably successful attempts was that

of Mr. D. W. Pugh, of Ealing, who heard the whole
transmission distinctly with the \ise of a single

valve employing reaction.

Other amateurs whose nocturnal vigil waa rewarded
by the reception of WOR were as follows :

—

Jlr. Brian A. Butt, Kingston-on-Thames. 1 H.F.,

detector.

Mr. W. R. Stainton, Leigh, Lanes. Detector, 1 L.F.

Mr. A. S. Gosling, Nottingham. 1 H.F., detector.

Mr. T. E. Hamblett, St. Helens, Lanes. 1 H.F.,
detector.

Mr. Henley, London. 3 valves (Bumdept Ultra III ).

Mr. Pool, Newton Abbott. 3 valves ( do. do.)

Mr. A. G. Yates, Lincoln. 1 H.F., detector, 1 L.F.

Mr. F. Wiseman, Jun., Buxton. Detector, 2 L.F
Mr. A. G. Saunders, Rimcorn, Cheshire. Detector

2 L.F.
itr. C. J. FUnt, Stafford. Detector, 2 L.F.
Mr. R. D. S. Hodgins, Egerton, Kent. 2 H.F.,

detector.

Mr. R. Hardy, Nelson, Lanes. 1 H.F., detector,

1 L.F.
Mr. H. D. Pope, Swindon, 1 H.F., detector, 1 L.F.
Mr. H. A. Brooke, Maldon, Essex. 1 H.F., detector,

1 L.F.
Mr. Graham Hunt, Torquav. 2 H.F., detector.

Mr. John R. Jones, Victoria Park, E.2. 1 H.F.,
detector, 1 L.F.

Mr. G. Trice, Godalming. 2 H.F., detector.

Mr. R. T. Wright, Chiswick. Detector, 2 L.F.
Mr. Tucker, Loughborough. 4 valves (Burndept

Ultra IV).
Mr. R. J. Wood, Halifax. 2 H.F., detector, 1 L.F.
Mr. 1. W. Woodrow, Lowestoft. I H.F., detector,

2 L.F.
Mr. W. Douglas Clague, Gateshead-on-Tyne. 2 H.F.,

detector, 2 L.F.
Mr. Ja.s. Hawley, Musselbtirgh, N.B. 3 H.F.,

detector. 1 L.F.
Mr. H. J. Galliers, Brighton. 4 valves (Bumdept
Ethophone V Broadcast Receiver).

Mr. Thos. Ball, Cannock.
Mr. W. Pratt, London, W.l.

2 LO Programme in U.S. Newspapers.
A New York telegram armounces that, as a

matter of eoiu-se, the newspapers now publish the
programme of 2 LO, the London Broadcasting
station, in common with the principal American
stations. London has been included in consequence
of the broadcasting by a Newark, New Jersey, store

on February 23rd, of a radio concert in which
items from London, Paris and even Berlin, were
heard.

Birmingham Heard in Canada.
On February 18th, says the Times, a message

sent out by the Birmingham Broadcasting station

was picked up by Mr. Humphrey Marshall, of

London (Ontario).

Parliamentary Proceedings not to be Broad-
cast.

That he did not think that the Hon. Member's
proposal was desirable was Mr. Bonar Law's
reply on February 2(ith to Mr. Tillett (Lab.,

Salford, N. ), who asked whether the Prime Minister

would consider the practicability of arranging for

the proceedings of the HoiLse to be broadcast.

The Experimental Licence.

In the House of Commons on February 2nth,

Mr. Neville Chamberlain stated that the issue of

experimental licences, for which applications were
being received in very large mmibers from person.s

who did not appear to be bona fide experimenters,
was at present subject to some delay, but he hoped
to make arrangements which would obviate it.

British Broadcasting Heard in Sweden.
At Lund, in the South of Sweden, approximately

700 miles from this country, Dr. G. Alb. Nilsson

states that he is able to receive all the British

Broadcasting stations with only one valve, with
reaction, and an antenna of moderate size. Every
word can be understood. With the addition of

a two-valve note magnifier, speech and music
can be heard in a large room. On the same set,

he adds, using one detector and two L.F., but
with a single wire of 25 feet stretched across the

floor, the British Broadcasting stations can be
heard one or two feet from the telephones.

Broadcast Concerts from Italy.

The possibility that listeners-in will soon have
an opportunity of hearing wireless concerts direct

from " the land of song " is indicated by the an-

nouncement that the Italian Government has been
authorised to allow the building of wireless telegraph

and telephone stations by private companies.

The Conscience of the Listener-in.

That owners of unlicensed home-made seta are

not such unmitigated " pirates " as is suggested

in some quarters is reflected by the report that the

British Broadcasting Company is receiving, almost

daily, remittances of " conscience raojiey " from
anonymous sources. The company refuses, how-

ever, to collaborate in the alleviation of stricken

consciences, for the money so received is regularly

handed to a number of deserving charities.

Comprehensive

.

Advertisement in local paper : "House to let,

furniture effects, wireless (one valve), etc., £250

all in."

Cardiff Tries Lower Wavelength.

In consequence of complaints by listeners-in

to 5 WA of interference by Newcastle and Manches-

ter, the new Welsh Broadcast Station, on February

21st, reduced its wavelength to 353 metres.

Although this is rather low (the lowest in the

broadcast band), it is believed that the change

will give satisfaction. Further tests will be made,

however, if trouble is still experienced, so that the

complete elimination of other stations may be

attained.
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Broadcasting Difficulties in Shanghai.
That any wireless sets imported would be seized

as contraband of war, was the information received
from the Shanghai Customs Commissioner by an
American Company which had announced the
intention of inaugurating a wireless broadcasting
service.

Imperial Wireless Chain.
An armoimcoment is made from Ottawa from

which it would appear that the Canadian Govern-
ment has decided not to participate in the Imperial
Wireless Chain Scheme.
According to the Central News, the Department

of Marine has issued a licence to the Canadian
Marconi Company for the operation of a station
on Vancouver Island, with a nominal range of
7,000 miles. Tliis will enable commimication
to be made with Australia, Japan, Montreal and
Great Britain.

Manchester Wireless Convention.
A Convention will be held on Wednesday,

March 21st, at the Albion Hotel, Piccadilly, Man-
chester, imder the auspices of the Manchester
Wireless Society in connection with the forthcoming
wireless exhibition organised by Messrs. Bertram
Day & Co., Ltd., to be held in the Buiiington Hall,
Bm-lington Street, Manchester, from March 17th to
24th inclusive.

All members of wireless societies are invited.
Visitors are requested to meet at the exhibition
before 4.30 p.m. on that day, or at the Albion Hotel
not later than 5 p.m. Tea will be served between
5 p.m. and 5.45 p.m., and the meeting will com-
mence at 6 p.m. promot.

Dr. Hodgson, M.D.,' F.R.C.S., L.R.C.P. (Presi-
dent) wiU occupy the chair, and a discussion will

be invited on various subjects appertaining to
amateur wireless.

Suggestions for the agenda should reach the
Hon. Secretary, 2, Parkside Road, Princess Road,
Manchester, not later than March 12th.

It is requested that as many as possible will

attend.

Any further particulars may be obtained from
the Hon. Secretary.

THREE NEW BOOKS.

ANEW publication which will be readily
welcomed by all whose interests turn to
wireless constructional or experimental

%vork, has this week made its appearance, and is

entitled " The Amateur Book of Wireless Circuits."*
The author, Mr. F. H. Haynes, is known to readers
of this journal by his contributions under the
heading of " Experimental Station Design," and
on a number of other practical subjects. On the
107 pages are to be found 111 reliable circuits,

each accompanied with such working advice as may
be needed in the practical application of the
arrangement shown. The book is progressively
arranged so that' the beginner will at once find

circuits to meet his needs, and he may look ahead
and frame the lines on which his set may develop.
The inclusion of such circuits as accumulator

charging by a variety of methods from A.C. and
D.C. mains, wavemeters, and ex-Government
apparatus, renders the book most helpful. Many
pages are devoted to useful switching systems
making use of Dewar and other switches, and types
of break jacks available on the British market.
By turning over the pages of this valuable book
it is possible rapidly to gain a knowledge of the
best modern radio practice, from all types of
crystal sets to telephony transmitters of moderate
power.

Although booklets and cards of instruction are
issued with every broadcast receiver, possessors
of these instruments are often desirous of knowing
more about the apparatus, feeling that with a little

more instruction they could get far better results.

With the object of satisfying this desire, the
Wireless Press, Ltd., has just issued a useful
sixpenny book entitled " Your Broadcast Receiver
and How to Work It."f The author, Mr. Percy
W. Harris, is known to readers of this journal
and has endeavoiu-ed throughout the book to give
practical hints and tips that can be applied at once
by every reader. The text of the book is ac-
companied by a number of interesting photographs
of English and American broadcasting stations,

and should prove helpful to the large number of

broadcast listeners who do not desire to trouble
themselves with the study of theory.

The recent highly instructive and interesting

articles by Dr. J. A, Fleming, the eminent scientist,

which have been appearing during the last few
months in this journal, have been reprinted in
book form, and readers ought certainly to possess
themselves of one of these interesting volvunes.*
Dr. Fleming, the inventor of the valve, is well

known to our readers for his clear exponential
powers and lucid descriptions and the interesting

way in which he describes his pet theme—the valve
and its application to Wireless—is well known
to all. His articles, it will be remembered, dealt

in a most complete and concise maimer with
Wireless Telephony, and were entitled " Electrons,
Electric Waves and Wireless Telephony."* In
the first chapter Waves and Wave Production
are extensively dealt with, followed by a chapter
on Waves in Air, showing many novel and yet
simple methods of measuring and recording them.
Descriptions of atomic structure, electrons and
molecules have a chapter to themselves under the
title of " The Structure of Atoms," leading up to

a chapter on Electromagnetic Wave Forces and
Radiation. The Production and Detection of

Long Electric Waves introduces a chapter on
Telephony and Speech Transmission, and the last

chapter (there are seven in aU) deals with the

principles of Wireless Telephony, with its problems
and special features, concluding with the present
activities in the science as exemplified by radio

broadcasting in England. The edition, clearly

printed and handsomely boimd, will, we under-
stand, be ready for sale during the coming week.

t" Your Broadcast Receiver and How to
Work It." By Percy W. Harris. Post free, 8d.

The Wireless Press, Ltd.

* " The Amateur's Book of Wireless Circuits." * " Electrons, Electric Waves and Wireless
By F. H. HajTies. Post free, 2s. lOd. The Telephony." By Dr. J. A. Fleming, M.A., F.R.S.
Wireless Press, Ltd. Post free, 8s. 3d. The Wireless Press, Ltd.
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Correspondence
To the Editor of The Wireless Worlj) and

Radio Review.

Sir,—I read witli interest a recent letter in your
Correspondence column dealing with a frame
aerial.

As I am also getting very good results from one,

I should like to state my experiences, in the hope
that they will be of interest to some of your readers.

The frame is approximately four feet six inches
square, or some six feet across the diagonals, with
the diagonals vertical and horizontal.

It is wound with No. 10 gauge copper wire in two
sections, the wires are spaced approximately J in.

apart on ebonite combs,as described in Mr. Coursey's
book, " The Experimenter's Handbook."
Each section consists of eight tiu-ns and will

tune, with a 0001 condenser, from about 325 to

750 metres. The two sections in series with the
same condenser gives me somewhere between
900 to 1,500 metres.

Results when using five valves (two H.F. tuned
transformer coupled, detector, and two low
frequency amplifiers) are as follows :

—
British Broadcasting. Very loud and clear tele-

phony from London, Birmingham and Manchester,
imder favourable conditions, and tising two pairs

of phones in series, it is quite possible to make re-

ception too loud for comfort and this vfithout

distortion. There is no noticeable difference in the
strength of any of these stations now, though they
have varied considerably in the past. London
and Birmingham are some 200 miles from here,

and Manchester nearly 300.
Hague Telephony. This is received at quite

readable strength, but owing to
j
amming from a

C.W. station, there is a fair amount of distortion.

There is no difficulty in tuning in.

I am almost afraid to put the nest heading
down, but it is reaUj' true, .\nyway, I liave received
American telephony of quite readable strength
on the frame with five valves arranged as above.
On the mornings of the 24th and 2oth December
respectively, I heard WZY and WJZ and was
able to follow the programmes fairly well. WZY,
the station of the General Electrical Co., Schenec-
tady, is by far the best that I get on my outside
aerial. I have frequently followed his speech with
the telephones on my knees.
Croydon and Le Bourget telephony is easj',

Lympne rather more difficult. I have a good
outside aerial, and so am able to make a comparison.
The frame I should say is about a valve-strength
weaker than the outside aerial, or perhaps it would
be more correct to say between one and two -valve
strength.

No reaction coil is employed in either case, the
set oscillating very easily to any wavelength by
tuning the transformers ; in fact on short wave-
lengths I have to use the potentiometer freely.

I have yet tc hear my first atmospheric with
the frame and its directional properties give some
selectivity. The chief trouble is stray capacity
effects, long handles for timing being absolutely
necessary ; in fact, for .\merican telephony I prefer

to sit well away from the instnmaent table and
operate the controls with a walking stick. When

tuned critically, shifting the 'phones (H.R.) on one's
head is often sufficient to lose the signal or induce
howling.
But for English Broadcasting such fine tuning

is not at all necessary.
I trust these facts may induce some of your

readers to experiment on these lines, for I believe
there is a big field here yet only partly explored.

1 can assure your readers that I do not consider
either the above results or ray instruments ex-
ceptional, bnt that I feel sure that anyone els©
working on these lines will get similar results.

Edgar R. Kelman.
Guernsey, Chaimel Islands,

January 1st, 1923.

To the Editor of The Wireless World and
Radio Review.

Sir,—The points raised by Mr. L. F. Fogarty in

his letter to The Wireless World and Radio Review
in connection with the subject of H.T. electrolytic
rectifiers, are interesting ones. In particular, I

hardly expected that my use of four banks of
rectifier cells and an ordinary transformer instead
of two banks of cells and a split-winding trans-
former would pass unchallenged. Although only
half the number of cells is required for a given
voltage where the centre-tapped transformer is

used, I maintain that this method is not very
convenient for general experimental purposes.
The centre-tapping must be exactly half-way on
the secondary, both as regards resistance and in-

ductance ; this practically prohibits tapping various
voltages oS the secondary as the balance would
be upset thereby. On the other hand, the cells

are so cheaply and easily made that the use of

twice the number with an ordinarj' transformer
does not present much objection.

Mr. Fogarty's experience with ammonium phos-
phate seems to be less fortunate than my own.
The pure salt only should be used if the best results

are desired, the difference between pure and com-
mercial ammonium phosphate being quite as great

as that existing between chalk and the proverbial

cheese. With regard to the electrolyte creeping

and corroding the brass connectors, I find that the
paraffin oil stops this entirely. I totally disagree

that any decomposition of the paraffin takes place,

even at heavy loads ; paraffin being chemically
inert to anything but the most powerful oxidizing

agents, such as chlorine or fuming sulphuric acid.

I have a rectifier of 40 cells with strip electrodes

1 cm. wide immersed in a solution of pure ammo-
nium phosphate, covered with a layer of paraffin

which has been performing heavy duty since it

was made up over a month ago. Amongst other

things it has been supplying an experimentaJ
Chaffee gap, which takes nearly 0.2 amp. at over

500 volts. The electrolyte is still quite clear,

practically no sediment has formed and no appreci-

able creeping has taken place. The only noticeable
thing is a shght decrease of the paraffin in each cell

due to slow natiu'al evaporation.

Scrupulous cleanliness of the surfaces of the
aluminium electrodes is essential, and for satis-

factory working the area of the aluminium elec-
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trode in each cell should be so proportioned that
tlie current density is of the order of 10 milUiamps.
per square centimetre.

I have had no opportunity of making oscillo-

graphs of the rect'fier output.
E. H. Robinson.

Tlie recent letter from Mr. Robert Tingey and
reply froni Dr. J. A. Fleming on the matter of

Transatlantic transmission has aroused many
readers to express opinion on the subject, and cast

their vote for or against the theory put forward.

In short, Mr. Tingey put forward the suggestion

that the many liigh -power Transatlantic stations set

up strains in the other which act as " carriers
"

for the low power amateur and broadcast trans-

missions, and facilitate the bridging of the great

distance by tlie small stations. Dr. Fleming, in

his reply, set aside the theory, explaining that it

was contrary to the properties of ether strains to

react upon one another in their progress. To
facilitate the formation of a correct idea on wave
motion in the ether he gave the analogy of ripples

on an ocean surface tossed by storms. To this

comparison very many readers take exception,

and perhaps with some justification, as waves in

the ocean are not in all respects analogous to those

in the ether, excepting, of course, that it is a fact

that interaction by the waves of large amplitude

acting as carriers for those more feeble and of other

frequencies does not occur. Owing to the limi-

tations in space, it is not possible to give publication

to many letters which have come to hand, and to

publish some without others would hardly be fair

to the writers or help the reader in forming a true

conception of the subject.

Calendar of Current Events
Friday, March 9th.

Sheffield and District Wirele.ss Society.

At 7.30 p.m. At Dept. of Applied Science,

St. George's Square, Elementary Class conducted

by Mr. J. G. Jackson, B.Sc.

Leeds and District Amateur Wiheles.s Society.

Lecture :
" Experiences with an Experimental

Receiving Listallation." By Mr. J. Croysdale.

Radio Society of Highoate.
At 7.45 p.m. At the 1919 Club, South Grove.

Lecture :' " Measuring Instruments used in

Wireless." By Mr. G. A. V. Sowter, B.Sc.

Sunday, March 11th.
From 3 to 5 p.m. Concert from PCGG, The
Hague, on 1,050 metres.

Monday, March 12th.

At 9.20 to 10.20 p.m. Dutch Concert from

PCGG, The Hague, on 1,050 metres.

Ipswich and District Wireless Society.

At 8 p.m. At 55, Fonnereau Road. Lecture

by Mr. R. Crombie.

Wireless Society or Hull and District.

At 7.30 p.m. At the Signal Headquarters.

Lecture by Mr. Lax.

Tuesday, March 13th.
Plymouth Wireless and Scientific Society.

At 7.30 p.m. General discussion and questions

on wireless.

Wednesday, March 14th.
Halifax Wireless Club and Radio Scientific

Society.
Lecture by Mr. A. F. Carter, A.M. I.E.E.
Edinburgh and Di.strict Radio Society.

At 8 p.m. At R.S.S.A. Hall. Lecture : " Some
Legal Observations on Wireless Telegraphy."

By Mr. A. B. Noble, W.S

Thursdf.y, March 15th.
At 9 20 to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1,050 metres.

Stoke-on-Trent Wireless and Experimental
Society.

Lecture : " Simple Radio Receivers." By Mr.
F. J. Goodson, B.Sc.

Luton Wireless Society.
At 8 p.m. At Hitchin Road Boys' School.

Practical Work and Demonstration.
Thames Valley Radio and Phy'sical Association
At 8 p.m. Lecture : " The Problems of Short
Wave Reception." By Mr. Maurice Child.

Derby Wireless Club.
At 7.30 p.m. At the Shaftesbury Restaurant.
Lecture : " Accumulators." By Mr. E. F. Clarke,

B.A., B.Sc, A.M.I.E.E.

Friday, March 16th.
Sheffield and District Wireless Society.
At 7.30 p.m. At Dept. of Applied Science,

St. George's Square. Lecture :
" Design and

Construction of Receivers." By Mr. W. Burnet.

Leeds and District Amateur Wireless Society.
Lecture :

" The Construction of a Tiuier." By
Mr. G. P. Kendall, B.Sc. (Vice-President).

Radio Society of Highgate.
At 7.45 p.m. At the Highgate 1919 Club, South
Grove. Lecture : " Elementary Theory of Wire-
less Reception, Part I." By Mr. H. Andrews.

Saturday, March 17th.
Manchester All-British Wireless Exhibition. At
Burlington Hall, Burlington Street. Opening
Day (March 17th to 24th.)

BROADCASTING STATIONS.
Regular evening progranimes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :

—

London 2LO 369 metres.

Birmingham SIT 420
Manchester 2ZY 385
Newcastle 5NO 400
Cardiff SWA 395
Glasgow SSG 415

FRENCH BROADCASTING TIMES.
Eiffel Tower. 2.000 metres. 11.15 a.m. weather

reports (duration 10 mins.) 6.20 p.m., weather
reports and concert (duration about 30 mins.)

10.10 p.m., weather reports (duration 10 mins.).

Radiola Concerts. 1,565 metres., 5.5 p.m. news ;

5.15 p.m. concert till 6 p.m. ; 8.45 p.m. news;
9 p.m., concert till 10 p.m.

L'Ecole Superieure des Postes, T616graphes
et T616phones de Paris. 450 metres. Tuesdays
and Thursdays, 7.45 p.m. to 10 p.m. Saturdays,
4.30 p.m. to 7.30 p.m.
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Questions and Answers
XOTK.—T/ii'S section of tin' nKujazine is phiced (it the dusposal of ttU renders trho wish to receive advice

and informiition on malter.i pertaining to botli the technical and non-technical xidex oj wireless work. Readers
should conipht with the followintf rulcit :— ( 1 ) Each questions should be numbered and written on a separate sheet

on one side of the jxiper. and addressed " Questions and Answers," Editor, Thk Wireless World and Radio
Review. 12 13, Henriftia Stree', London. Tr.t'.2. Queries shotUd be clear and concise. (2) Hefore sending in

their que.<itions readers are advi.ied to search recent numbers to see whether the v/mi' queries have not been dealt
with before. (3) Each communication sent in to be accompanied by the " Questions and Answers " coupon
to be fouml in the advertisement columns of the ls.fue current at the time of forivardinii the questions. (4) The
name and aildrcis of the querist, which is for reference and not for publication, to appear at the top of every sheet
or sheets, and unle.is ty/jewritten, this should he in block capitals. Queries will be an.sirered under the initials

and town of the correspondent, or, if so desired, under a " nom de plume." (5) In view of the fact that a large

proportion of the circuits and apparatus described in the.se answers are covered by patents, readers are advised
before ntaliiitf use of /hem, to satisfy fhentsclcrs that they wouUi not ht infrininq /jafrnts. ((i) Where a
reply through the post is required, every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four qaeslions
is the ma.rimum which may be .sent in at one time.

"X" (Kent) asks (1) Whether the circuit

submitted is correct. (2) Hotv iiuiny coils would be

required to cover the complete range of wavelengths.

(3) Should it be expected that a cage type aerial

would give an increase in the signal strength. (4)

What is meant by a poiver valve, and how is it con-
nected to a receiver.

(1) The diagram of connections is correct. We
would point out, however, that the reaction coil,

being coupletl with the secondary circuit. nia\'

cause oscillating energy to be generated in tlie

aerial circuit, and care should therefore be taken.

(2) 14 coils of the type referrefl to will be required
if you wish to receive signals over the whole wave-
length range. (3) We do not think yon should
expect to receive a great increase in signal strength
by substituting lor your present aerial a cage
type aerial. (4) .\ power valve is a vahe which
operates according to the same principles as an
ordinary receiving valve, but the emission is greater,

and a higher anode potential may be used. It is

connected in the circuit in the same manner as

the ordinary receiving valve, and provision is

made for supplying its anode circuit with a [lotential

of 200 or 300 volts, according to the particular

valve used.

,

"C.J.C." (York) submit.s particulars of his

receiver and asks why no signals are received.

The diagram submitted is quite correct, and
good results should lie obtained. We suggest you
commence looking for the fault by examining
the aerial and earth. The aerial .should of course
be insulated at each end. and should be well away
from the walls of the hoiuse. The aerial should
preferably be aboiu 30 to 40 ft. high. The earth

connection should be as siiort as possible, and shoukl
make contact with a good ground connection ;

it may be either a water-pipe or an earth plate.

The latter ma\' be a sheet ol galvanisetl irt>n .)' or
(i' long anil 2' wide, to which the wires are soldered.

If this is buried at a depth of 2' or 3' you will have
a good earth. The J^.T. battery should be in-

creased to 6 volts. If yoti have a friend who has
a wireless receiver, perhaps you could try yoiu-

receiver when connected with his aerial and earth.

When purchasing H.K. transformers great care
is nece.ssary. otherwise very poor results are

obtained, especially if. as is often the case, the

transformer is poorly matlc aiul the priinaiy and
secondary wires are in contact. We assume, of
course, that the tuning coils are the right size

and enable you to time to the required wavelength,
and that the telephone transfoiiner is connected
in the right direction.

" VARIO " (Cambridge) asks (1) Referring
to the circuit Fig. 2. jtaqr .")4S. .January 20th i.ssue,

woidd it be more efficient to u.-^e iariometers in the

anode circuit in place of the tuned coils. (2) Would
capacity reaction, u.sed as indicated in the diagram
sitbmitted, be suitedde, (3) With reference to a
jamming eliminator {particulars of which are
submitted) should^ it be expected that signals would
be reduced if it is used. (4) /* one permitted to

use the Armstrong super-regenerative receiver in

connection with a smidi frame aerial to receive

broadcast transm issions.

(1) If desired, variometers may be u.sed in place
of the tuned circuits, but it is not altogether
recommended because tuning adjustments become -

very difficult. (2) Capacity react ifm ma,\- be used
as suggested. A small condenser having a maximum
value of 000005 mfds. may be connected between
-A and B as indicated in your diagram. (3) Pro-
vided the eliminator mentioned is properly con-
structed fair results \\ill be obtained, but it should
not be expected that any wonderful im[irovement
will take place, because it will not. The tendency,
as suggested, is to shunt away useful energy,
and one is generally better without such an ar-

rangement. (4) We believe the P.O. will grant
permission foi- an e.\pernnenter to use the .Arm-

strong super-regenerative receiver in conjunction
with a frame aerial but not for the reception of

broadcasting.

"L.B.C." (Bedford) asks (1) For particulars

of windings of L.F. transformers. (2) May wire

similar to the sample submitted be used. (3) Alay
8,000 ohm telephones be used in conjunction with

a telephone transformer, tlie latter being wound for

180 ohm telephones. (4) Is an experimenter who
holds an experimental licence permitted by the P.O. to

use reaction coupled tcith the closed circuit coil for the

reception of broadcast transmissions.

(1) The proposed design for L.F. transformers

is quite suitable. We suggest you make the bobbin
3" long. The primary winding should be wounil

1
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with 15,000 tui'iis of wire as sample submitted,
and the secondary with 40,000 turns of No. 44
S.S.C. (2) The sample of wire submitted is No. 39.

(3) The purpose of a transformer is to match
the impedance between the ode circuit and the
telephones. 8,000 ohm telejihones should tlierefore

be connected directly in the anode circuit, and the

" H.G." (Sheffield) submits a diagram of his

receiver and asks (1) For a diagram of a suitable

L.F. amplifier. (2) The gauge of sample of u-ire

enclosed.

(1) A suitable diagram is given in Fig. 2. (2)

The larger sample of wire submitted is No. 34
S.S.C, and the finer wiie is No. 42 enamelled.

ra

fe

Fig. 1. The circuit shows the switching of two note magnifying ralfi

180 ohm telephones should be connected to the
secondary winding of the transformer. (4) The
holder of an experimental licence is not permitted
to use reaction when listening to the broadcast
transmissions unless the reaction wire is coupled
ill such a manner tliat oscillating energy may not
be set up in tlie oerial circuit.

"A.T.N." (Surrey) refers to the three-valve

expci tmental diagram given in the issue of October

2Sth, and ask-^ for a diagram showing hoir to add
one note magnifier.

The diagram is given in Fig. 1.

"J.McK" (London, W.) asks (1) Whether
under the circumstances he should adopt a different

method of tuning because it is difficult to tunc out
local broadcast transmissions. (2) What kind of
tuner is recommended.

(1) and (2) We suggest you use a three-coil

holder, one coil being for the aerial circuit, one for

the closed circuit, and the other for the reaction
coil. When listening to tlie broadcast transmissions
the reaction coil may be short circuited. The
method of connecting a three-coil holder is given
in most i.ssues of this journal. \\'ith this combina

V
-^TRnsWiP-

C 0003/iF mmsiSiJu

Fig. 2. A three-valve receiver with 1 H.F., 1 Detector and 1 L.F. valves. The H.F. valve is coupled u-ilh a
."elf-tuned anode roil and a grid condeiL^er and leak:

"J.G.P." (Oldham) submits a diayram of
• his receiver and asks whether it is suitabk.

The diagram submitteil is quite suitable, and
very good results should be obtained. The aerial
tuning condenser should have a maximum value
of 0001 mfds. and the anode coiicfensep 00002.
The remaining conden.sers have the usual values.

tion you will find it ))o.ssible to tune out the
transmissions of the local broadcasting stations.
"P.P." (Yorks) a.'iks (1) For the dimensions

of a small transformer which will give 30 volts 2 amps.
(2) Can ive recommend a suitable book. (3) What
would be the suitable dimensions for a tran.'ifornicr
to give 200 volts 50 miUiamps.
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(1 ) A suitable transfijiiiiei- «uiilcl have a ])iiiiiaiy

-windint; of 2,'JII turns oi Xo. 24 D.C.C. wire. The
secondary would lia\e 32 turns of No. IS D.C.C.

The core should Ije 2" x 2" and the former should

be 3" long. (2) We do not know of a suitable

book. (3) -As the primary voltage is 230 and you
require a secoudar\' voltage of 200. the most econom-
ical method would be to u.se resistances to reduce the

voltage of the mains by 30. If. however, you wish

to use a transfoinier-. the primary would have
4t>0 turns of Xo. 3() D.C.C, and the secondary
410 turns of Xo. 24 D.C.C. The core should be
2"\1", and the bobbin may be 2^" long.

" J.W." (Ilford) ft.-</:s (1) For critkiom of his

receiver. (2) Whrtlur it iroulij be an improvement
io connect a varinhh- tuning co}tden-scr ttcross the

<inode coil.

(1) The diagram submitted is quite correct

except that the small coil shown connected in

series with the telephones is not required. The

mil holder in used, is there iini/ particuUtr ratio

of coils which tjircfi best results.

( 1 ) If a moving coil ammeter were connecterl

in series with the H.T. battery, it would be found
that the plus terniiual of the instrument should be
connected with + H.T. The filament of the valve
should certainly be considered as the source of

electricity, and when the anode is made negative
l>y the electrons from the filament, it would appear
that positive electricity flows from the battery

to neutralise the charge on the plate. (2) We
think the local authorities would not object to

yoiu- erecting an aerial across the street provided
it lies 20' above the road. We suggest you commu-
nicate with the local authorities and ask for their

permission. (3) When ushig a three-coil holder,

it will be found that when the aerial tuning con-

denser is in series with the A.T.I, the largest coil

is the aerial coil and the smallest the reaction

coil. The closed circuit coil will be an inter-

mediate size. The size of the reaction coil, however.

Fig. 3. The diagram shatvs the connections of a receiver irhich has one H.F. amplifying valve, crystal rectifier,

and one note magnifier. The anode circuit of the first valve contains a coil which is tuned with a condenser to

the travelength of the signal. Good amplification is obtainable irith a receiver wired to this diagram, and its

simplicity should appeal to tho.ie who have but recently taken an interest in reception. Tlic circuit is ideal Jor

the reception of broadcast transmissions and its range icould be of the order of 80 miles.

receiver is very simple and straightforward, and
may be recommended if you are a beginner. (2)
A tuning condenser is not required to tune the
anode coil, but if you have a small condenser by
you, you should certainly trj- whether adjustments
are made ea,sier with the aid of the condenser.

" NEW READER " (Smethwick) asks (I) For
a diagram of a two-valve receiver with crystal rectifica-

tion. (2) For suitable values. (3) What results

should be obtained.

(1) and (2) A suitable diagram is given in Fig. 3.

Suitable \-alues are indicated. (3) You should
certainly hear broadcast transmissions and any
other stations which are transmitting with suffi-

cient power.

'
' SANDY '

' (Ramsgate) asks
{ 1 ) With referetwe

to the H.T. battery, does the current actually travel

Jrom the filament to the plate, i.e.. from the negative

of the H.T. to the positive of the H.T. (2) May he
erect an aerial wire across the street without per-

mission of the local authority. (3) When a three-

depends very largely upon the wiring of your

receiver.

"LEAD-IN" (Halifax) submits a diagram

of a receiver and asks (1) For criticism. (2) How
could Dcwar type switches be connected for the

purpose of cutting out the first and last valves when
required. (3) I17i«( is the difference between a

power valve and a note magnifier valve.

(1) The diagram submitted is quite suitable,

although it might be better to cormect the aerial

tuning condenser and A.T.I, in series when receiving

short wave signals. A 0001 rat'd. fixed condenser

should be connected across the primary winding

of the transformer connected in the detector valve

circuit. It would be better if you used a telephone

transformer with a 0001 condenser connected

across the primary. We suggest you test the tele-

phones for continuitj- as it would appear that

they are faulty. It should not be necessary to

comiect the fingers across the telephone terminals

in order to hear signals. (2) The method of con-

necting switches for cutting out valves is given

in most issues of this jom-nal, and we would refer
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you to them. (3) 'I'he power valve is one wliicli

is capable of dealing with nioie powei- than the
orcUnary leceiving valve, i.e.. the H.T. [jotential
connected to its anode, and the filament emission
are both greater than in the case of the " R '"

valve.
The connections of a [jower vahe are the same as
those for a receiving valve. If jou propose to
nse a power vahe as tlie last valve of your note
magnifier, a separate H.T.' tap, should be'provided,
and you will find it neces-sary to include a few-

cells in the grid circuit.

"NOVICE" (Notts.) fw/l-.s (1) Fvr ,li,„jiin„

of a three-vcth-e receiver. (2) // the coiiipi>iieiils

used in the construction of the receiver were stamped
" B.B.C," would it be necessary to obtain an e.r-

perinienter's licence. (3) // the receiver i('ere con-
structed according to the diagram (liven in reply
to (1), would any patents be infrinr/td.

(1) See reply to "H.G." (Sheffield), p. 782.

(2) If you construct the receiver yourself, it will
be necessary to obtain an experimenters licence
before it is used. (3) The method of connecting
valves given in the diagram is co\ered b\' patents.
You are, liowever, jjermitted to wire up a receiver
according to the diagram given, if the receiver
is for your own ex[)eriniental use.

"H.F.G." (Huddersfield) -(.y/..y (1) ]\'lu/hcr

a certain combination of cry.ilcd aiul valves is recom-
mended. (2) Is the diagram submitted suitable.

(3) What is the highest voltage which .should be

connected to the filament of a new " It " type valve.

(1) We do not recommend the combination
suggested. (2) The diagi'am submitted is quite
correct and is very suitable for a begnmer. It

would be better, of course, if the anode winding
were timed with a variable condenser instead of
with the aid of the slider, but you should try thi.-

for yourself, and notice whether the signal strength
is increased or not. You may find it an advantage
to connect a variable condenser having a maximum
caprcity of O'OOl mfds. in series with the aerial

coil. (3) 4 volts may generally be safely ajiplied

to the filaraent of an " R "" valve when it is new.
and sometimes a little over 4 volts may be used.

"D.W.M." (Burton-on-Trent) ashs whether
we can sugye.'it a receiver which has been descibeil
and which would meet his requirements.

We would refer you to the articles by !Mr. Hull
which appeared on page 007 in August 20th issue.

and i)age 720. September 2nd issue of this journal.
This receiver has one H.F.. one detector and one
L.F. valve. Switches are provided for the purpose
of regulating the mnnber of valves in circu't.

be reduced in strength when the coupling is in-

creased. (2) If care is not taken oscillating energy
will be transferred to the aerial circuit. (3) The
grid leak should be connected as showni in the
diagram, i.e.. between the grid and + L.T.

" J.S.A." (Wavertree) a.<il,s for the dimensions
of suiteible reaction ro(7< for ».sc between various
U'avelengths.

The dimensions depend lai'glj- upon the wiring
of youi- receiver. One coil will probabl\- l)e suffi-

cient and would be more convenient than a nvunber
of coils. A suitable coil would be 3" in diameter
and 4" long, Xo. 3(1 I). ('.('. with 8 tappings.

"F.W.G." (Finchley) subuiits a diarjram of his
receiver and asl,s

{
1 ) ]\ lulher the connections are

suitable. (2) Whether he may expect good results

if the receiver is u.^sed in conjunction with a frame
aerial. (3) Would the sigiuils be loud enough to

operate n loud speaker. (4) Could the D.O. mains
be U'^ed to supply the anode ciix-uits of the vedves,

( 1 ) The diagram of comiections submitted is

quite correct, and is a standard circuit. Results,
however, will not be satisfaetorj- when a frame
aerial is used, because all the valves are L.F.
connected. When a frame aerial is used it is

generally necessary to employ two H.F. connected
valves. The method of connecting is given in
all issues. (2) The reaction coil is shown coupled
to the aerial coil, and unless care is taken,
oscillating energy may be transferred to the aerial

circuit. (3) It should not be expected that a
I'eceiver of this kind will successfully operate a
loud speaker when connected with a frame aerial

unless H.F. connected valves are used. (4) In
connection with this question, we woiJd point oiu
that, as the supply of euergy is direct current, you
I'annot use transformers as suggested for the
purpose of stepping down the voltage. We suggest
you use a high resistance across the mains, and
tap off the voltage required. A large condenser
sliould be connected acro.ss the mains, and an iron

core choke put in circuit in the positive lead of the
\'alves. We would refer you to the article entitled
" .Methods of Deriving Vahe Currents from Public
Supplv JIains," bv F. H. Havnes. in the i.ssue of
June 17th. 1<I22.

SHARE MARKET REPORT,

Prices as we go to press, Fi-ida,\% Mai-ch 2nd :

"E.G." (Sheffield) asl.s (I) 11'///, reference to

Fig. 4, page .550, January 2Wh itsue of this journal,
is the reaction effect increased when the anode coll

IS brought closer to the aerial coil. (2) Is energy
likely to be transferred to the aerial circuit if proj>er

care is not taken. (3) May the grid leak be connected
across the grid cemdenser, or must it be connected
between the grid and L.T.-\-.

(1) The reaction effect is increased when the re-

action coil is coupled tighter with the aerial coil

proviflcfl the reaction coil is correctiv connected.
If the connections are reversed, the sianals will

-Maiiiini Ordinary . . £2 14

„ Preferenc- .

.

2 loi

Debenture. . los .-.

Inter. Mai'ine 1 it 3

Canadian . . 11

Riidio Cor-por-ation of .\nierica

Ordinar,v 14 luV

Preference 13 li
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THE SUCCESSFUL TRANSATLANTIC TRANSMITTING STATION

OF THE RADIO SOCIETY OF GREAT BRITAIN.
By Philip R. Coursey, B.Sc. (Eng.), F.Inst.P., A.M.I.E.E.

THE subject of this evening's lecture

bears mainly on the Transatlantic

Tests, which, as you are probably

aware, were held at the end of December last.

These tests followed previous tests which had
been arranged between the radio amateurs of

America and Great Britain in previous years,

although the recent tests were on a much
larger scale than those which had been held

before. They were organised more in advance,

rendering possible the making of more com-
plete arrangements, so as to include France,

Switzerland, Belgium and Holland, as well as

Great Britain. In previous years it had been
America, Canada and Great Britain only.

The tests were marked, as compared with

previous years, by a very great measure of

success. Success had been obtained before,

but on by no means such a big scale. Better

results were anticipated on this occasion

because the amateurs in this country had for

some time been experimenting to a great

eytent with reception on 200 metres, 180

metres and short waves generally. Reports

had also come in from time to time to the effect

that signals from United States amateurs

were being heard in this country, but up to

the first day of the Tests I certainly had not,

and I think no one else had, any idea of the mag-
nitude of the results that would be obtained.

[A short summary was then given of the results

obtained. The report of these results is now
being published elsewhere in these columns.]

The main object of this meeting to-night

is to deal with the second part of the Tests.

The first ten nights were devoted to trans-

mission from the other side, the second part

were devoted to transmissions from Europe
to America. The French transmitted and we
transmitted for the six-hour period of each
night from midnight to 6 a.m., this total period

being divided up into two three-hour periods,

which were taken in turn by France and Great

Britain. On the first night we took the first

three hours and the French took the second.

The second night the French took the first

and we took the second three-hour period,

and so on alternately. In that way it was hoped
to give the two coimtries as fair a chance as

possible for the transmissions, as undoubtedly

the transmission over the Atlantic varies at

different times of the night, being best about

3 to 4 a.m., while also the transmission qualities

vary from night to night so that by trans-

mitting alternately in this way we hoped to

give a reasonably fair distribution of the

available time.

By the results achieved during the first

part of the Tests we showed the Americans

that we knew how to receive their signals,

while in the second part of the Tests we tried

to show them that we could transmit as well.

Last year they sent a representative over to us

to show us how to work on 200 metres (at

least that is what they said). This year we
have been trying to show them that we know.

The ordinary amateur licence, as you know,

is for about 10 watts, and with that power it was

not thought that we should stand much chance

in transatlantic transmissions. However, the

Paper read before the Radio Society of Great Britain, 2l8t February, 1923.
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Post Office were kind enough to grant a number
of special permits to several of the more
prominent experimenters in this country to

use increased power for the purposes of the

Tests, and I think we owe to the Post Office

our thanks for the generous way they treated

us in this respect. This Society was granted

Fig. 1. The tie of 5 WS, showing the aerial suspended
from the chimney.

a special permit to use up to i kW for the

purpose of these transmissions, and a few of

us set to work to put up a special station for

the purpose.

The question of a site was a difficult one.

We naturally did not want to purchase ground

or rent ground for the purpose of a test lasting

less than a fortnight, and many tentative

feelers were put out to find a suitable spot

where someone would be good enough to

lend us some space, and also if possible to

lend us some power. After a number of

attempts at finding a suitable location, we
eventually obtained permission from the County
of London Electric Supply Company to use

their generating station at Wandsworth, and
also to use the chimney of that gener-

ating station for supporting our aerial.

We were also fortunate in finding

close at hand a disused hut belonging

to the Metropolitan Water Board, and
were able to obtain permission from
the Board to utihse this for the pur-

pose of housing our apparatus. The
hut was quite near the base of the

chimney, so that we were able to erect

an almost vertical aerial.

The Society had not the necessary

equipment for the Tests, so that we
approached several of the radio manu-
facturers to see if we could borrow
suitable parts, and a number of manu-
facturers generously responded and
loaned us apparatus for the purpose.

The valves being the most important

item, they had to be considered first

of all. Four valves were required,

two rectifiers and two oscillators, and
these were lent to us by the M.O.
Valve Company, Ltd. ; filament rheo-

stats and transformers loaned by the

Zenith Manufacturing Company ; and
aerial wire and insulators by Messrs.

Leslie McMichael, Ltd. The generator

and transformers for obtaining our
high voltage to feed the oscillator

valves were loaned by Messrs. R.M.
Radio, Ltd. ; the driving motor for

the set, some condensers and simdry
other things were lent by the DubiUer
Condenser Co., Ltd. ; grid leaks were
supplied by the Zenith Manufacturing

Co., and Messrs. Gambrell Bros.

Inductances were lent by Messrs.

McMichael, Ltd., the Radio Commu-
nication Co., Ltd., and the Dubilier

Condenser Co., Ltd. Accumulators and H.T.
batteries were lent by Messrs. McMichael,
Ltd., and a receiving set by Mr. Maurice
Child.

These, I think, cover the main parts of the

set and the main parts of the apparatus which
we collected together. The time available

for putting up the station was very limited,

and it eventually came down to the last two
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or three days, when the set had to be thrown
together and got into operation.

The second part of the tests, in which these

transmissions took place was due to commence
in the early hours of Friday morning, December
22nd, 1922. On the previous Saturday we
started to put the apparatus together. The
parts had all been collected in the experimental

laboratory' of the Dubilier Condenser Co., Ltd.,

and they let us use their premises and workshop
facilities for putting the apparatus together,

assembling the parts and generally fitting

things up before taking them down to Wands-
worth. We thought it best to assemble the

parts as much as we could, to avoid the

difficulty of doing it in a rather confined space,

with few tools or other equipment available.

We therefore, on the Saturday previous to

the tests, started to put the parts together.

The frame for the valves was fixed up and the

transformers fixed. (See illustrations which
follow), and eventually on the Tuesday after-

noon (December 19th) the apparatus was
moved down to Wandsworth. On the Tuesday
evening we arranged the apparatus there and
joined up the circuits. On the Wednesday
evening there was a meeting of this Society

and nothing further was done until late on
Thursday night, when we got the set tuned
up ready to start transmitting at 2.15 a.m. on
the Friday morning, December 22nd.

We were a little bit worried at first because

we thought we were not getting enough aerial

current, but when we came to work things out

we concluded that we were getting the energy

into the aerial all right, and the fact that we
were able to transmit across the Atlantic was
evidence of the fact that we had the energy

there.

Fig. I is a photograph taken on the location

where we put the apparatus up. The chimney
of the Power Company's station can be seen

very prominently, the 200 ft. chimney stack

of brick forming a very convenient support

for the aerial. The station was situated in

the Causeway, Wandsworth, being the Wands-
worth station of the County of London
Electric Supply Company. The upper part

of the aerial was made up of a six-wire cage,

the length of the cage being approximately

94 feet, the spreaders were of bamboo, and
were about 6 ft. 6 ins. long each. The upper
ends of the six wires were all brought together

and attached to three porcelain insulators

•connected in series. These were attached

to a rope which you can see in the photograph
coming down from the top of he chimney.
We employed a firm of steeplejacks to fix a

pulley block to the top of the chimney before
the aerial was constructed. At the junction
point on the left of the picture we used three

more insulators, and the same six aerial wires
were carried right through to the down leads

which were arranged on small hoops about
12 inches in diameter. The down leads came
straight down to the hut in which the apparatus
was located. The roof of the hut can just

be seen in the lower left-hand corner of the
photograph. The left-hand end of the aerial

cage was pulled away by a rope running from
the insulators to the end of the coal conveyor
which can be seen crossing the photo-
graph.

In many ways the site was not ideal, and
there were only two, or perhaps three, features

to recommend it ; these were the high point of
support for the aerial, the availabihty of
supply current for the set, and the proximity
of the river for a good earth connection. In
other respects it possesses many disadvantages.

The proximity of the power station was not
good for reception, and the proximity of all

this metal work was by no means good for

transmission.

In the photograph the coal conveyor can
be seen. It extends from the base of the

stack and runs over the roadway to the river

on the other side. There were also many
other metal obstructions in the neighbourhood
which we expected would screen the station,

and probably did so to a considerable extent.

These included some gasometers, which can

be seen in the background of the picture.

This metalwork and a number of telephone

and power wires which were strung about over-

head in several directions probably screened the

transmission quite a lot, but we were able to

utilise some of them by making our earth

connection to the coal conveyor. We found

it an extraordinarily good earth. I do not

know what the actual resistance to earth was
but it was apparently quite low. For this

connection we strung four wires from the

conveyor, which was about 40 feet above

the ground, and spread them out in a fan

over the roadway so that they formed in that

way to a certain extent something in the nature

of a screen or counterpoise (although

not an insulated one), as well as an earth

connection.
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We were able to get very much more current

into the " coal conveyor " earth than when we
used an ordinary earth connection. Six wires

were also taken down to a water main which
passed underneath the station, and a copper
strip was also run out down to the river and
connected to some brass plates buried in the

mud of the river bed. Altogether then we had
three earth connections, and we tried various

combinations in order to get the best earth

system. We found that each time we put one
on we got more current, so that evidently

each was doing some work, but the " coal

conveyor " earth, I think, did the most.

Fig. 2. The generator unit with driving motor.

We used them all in parallel for the actual

transmissions.

The lead-in to the station was made through
an insulator fixed into one of the windows of
the small hut. We used a Dubilier mica
insulator for that purpose. It was one which
had been tested up to about I5,ochd volts

on C.W., and it was mounted in the middle
of a sheet of ebonite which we fitted into a

wooden frame in the window. That gave us

a good lead-in with very little losses.

Having arranged the aerial and the earth

connections, the next consideration was the

source of the power supply. The Power
Company connected us on a pair of leads

to their " station auxiliaries " switchboard

at about 230 volts, 50 cycles alternating, and
we used a 3 H.P. induction motor nm off

that supply to drive the generator used
for feeding the set. The generator was
primarily a rotary converter, one of Newton's
make, designed for a ship's wireless set to

carry a rotary spark gap at one end of its

shaft, and arranged for 100 volts D.C. input

and 100 volts A.C. output at 350 cycles. We
fixed a pulley in place of the rotary spark

and drove the machine by a belt from the

3 H.P. induction motor. The output of
the generator was used to feed the step-up

transformers. By driving the machine in

this way we obtained also 100 volts D.C.
from the dynamo and used it to excite the

alternator field as well as for battery charg-

ing. We fitted up a change-over switch

to enable us to throw the machine over
quickly from the running to the charging

position because between transmissions

we needed to charge up our batteries very

quickly, and therefore a quick throwover
was very necessary. Fig. 2 shows the

arrangement of the generator with the

driving motor, and Fig. 3 the coimections.

When theD.P. throw-over switch is in the

lower position we had the normal ruiming
conditions in which the D.C. dynamo
field is connected directly across the D.C.
armature making a shunt wound dynamo
to give 100 volts D.C, and the field

regulator is joined into the circuit of the

alternator field. That gave us the nor-
mal running position and we obtained our

350 cycle supply from the slip rings of the
machine, getting voltage control by means
of the main field regulator.

For battery charging we put in a double
pole throw-over kmfe switch straight off the
D.C. machine armature and put the throw-
over switch in the upper position which inter-

rupted the alternator field and put both field

regulators into the field circuit of the D.C.
generator, enabling us to get a better control

of the voltage which was necessary for

charging the batteries. This was a very simple

arrangement, but it served our purpose and
gave us all the current we wanted. By means
of the field regulator on the machine we could
control the input to the valves, and so
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control the aerial current of the set. The
350 cycle current was used to feed two
step-up transformers which were supplied

with the set, being part of a ship's wireless

half wave (Fig. 4). The filaments of the

valves were joined in parallel and were eventu-

ally fed from a :tep-dovvn transformer fed

off the 220 volts 50 cycle supply. We had
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installation. They were two
manufactured by Messrs. Hamilton Wilson

for 350 cj'cles for 100 volts input and 6,600

volts output, the 6,600 volts being controllable

of course by means of the field regulator of

the generator. The two transformers were

connected with their primaries joined in parallel

and the secondaries in series, so as to use two-

wave rectification.
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Fig. 4. The Rectifying circuit.

The rectification circuit was of quite an

ordinary type, one valve being used for each

(
To be concluded)

Fig. 3. Connection-^ of generator unit.

transformers no available transformers to run off the 350
cycle supply, but we light d the filaments

from the 50 cycle supply and used a centre

tap on the 20 volt filament winding so as to

get rid of the effects of the 50 cycle supply

on the output.

The smoothing condenser consisted of a

number of i microfarad condensers connected

in series, and joined the junction point of

the H.T. transformer windings and mid-point

of the filament transformer winding as shown.

Ten I microfarad condensers were used in

series, each condenser having been tested at

1,500 volts D.C. Since, however, surges

always occur in smoothing circuits, we thought

we were on the safe side to allow for a 100

per cent, factor of safety over the test voltages

—

safety being most desirable when carrying

on experimental work. Hence the actual

capacity of our smoothing condenser was

o-i microfarad. That does not seem very

much, but with the 350 cycle supply, the fre-

quency' being fairly high, the smoothing was

quite reasonably eflfective. Actually there was

some ripple left which was audible for some

distance on a simple detector valve without

any heterodyne circuit, but this ripple was

not large enough to be serious.
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The Olympia Exhibition

SOME NOTES ON THE WIRELESS SECTION.

AT the time of writing, the Daily

Mai' Ideal Home Exhibition at

Olympia is in full swing, and the

special section devoted to Wireless exhibits,

to which brief reference has already been made
in previous issues, is attracting a large amount
of interest.

In addition to the Wireless Section, with

stands of all the principal manufacturers'

apparatus, there is a hall devoted lo the

reception of broadcast transmissions from the

London Broadcasting station, where accommo-
dation is provided for an audience of about

I ooo. This affords an opportunity for those

unacquainted with broadcast reception, to

appreciate its possibilities and attractions

as an adjunct to the home.
The Wireless Exhibition is, of course,

primarily arranged in the interest of those

who are new to wireless, and are taking it

up solely for the reception of the broadcast

programmes, but the Exhibition is, neverthe-

less, a feature of attraction to everyone interested

in wireless, whether amateur and experimenter

of long standing, or one only new to the subject.

Such an Exhibition affords a splendid oppor-

tunity for those who contemplate purchasing

wireless apparatus, to make a selection from

amongst a choice of all the best that is pro-

duced in this country, and there is no more
effective guide to the choice of apparatus

than that which is the result of comparison.

It is, however, difficult to indicate where

comparisons between the apparatus of various

makers can be drawn, since all the sets and

components exhibited are for the most part

of a uniformly high standard both in design,

and workmanship. Very valuable information,

particularly to the experimenter, can be ob-

tained from a visit to the Wireless Section,

and a careful survey of the apparatus exhibited.

A number of new ideas are introduced into

sets on view, some of which will undoubtedly

be new to the experimenter, whilst the enor-

mous variety of designs for receivers will

provide much food for thought.

We illustrate here some of the sets and

apparatus on view, but this represents only

a very small proportion of what there is to

be seen. The Radio Society of Great Britain

is represented at one of the stands, where
comfortable chairs are available, and literature

relating to the Society. Members are cordially

invited to bring their friends here where they

will have the opportunity of resting during

their visit to the Exhibition, and those who are

in a position to do so, may bring prospective

members to complete forms of application

for membership which are at hand for their

use.

For those who desire to know something of
the past activities of the Society, there has been

reprinted from a past issue of this Journal a

History of the Society, illustrated with photo-

graphs of those who have been actively engaged

in its development.

Space does not permit of dealing in detail

with the exhibits of the various firms, but points

of special interest which may be noted are

the extended use by certain firms of the low
temperature valves, where, of course, the

principal advantage lies in the fact that ac-

cumulators are not required, substantial size

dry baf.eries sufficing for the filament current.

On many of the broadcast receivers it is

noticeable that an adjustable reaction is

introduced, though of course so arranged

that it does not pass the point of oscillation.

Unit sets, some of new design, are to be seen

on one or two stands, whilst elaborate sets

embod3dng new principles are being shown for

the first time by one or two firms. On one
stand there is exhibited a crystal and single-

valve broadcast receiver where the valve

functions both as high frequency and low
frequency amplifier. There are to be seen a

large number of component parts, some of

which embody new ideas, though for the

most part the Exhibition specialises in

complete receivers for broadcast reception.

Various publishers of wireless literature are

represented, and on the stand where this

Journal is displayed, an invitation is extended

to readers to avail themselves of the services

of one of the editorial staff for advice and help

relating to their apparatus.
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The Construction of a Short Wave
Wavemeter.

A USEFUL INSTRUMENT FOR ADJUSTING THE RECEIVING APPARATUS.

BETTER than adjusting the crystal de-
tector by means of the signals it is

desired to receive, is to employ a small
buzzer actuated near to the receiving apparatus.
Thus if a buzzer is connected to a dry battery,

it is possible to vary the contacts of the de-
tector until the buzzing noise is heard in the

telephones, and when this is done, it is only
necessary to wait for the transmission to

commence, while varying the tuning adjust-

ments, if the setting for the particular station

from which reception is desired is not known.
Such an arrangement is very useful for testing

if everything is in order in a valve receiving

set, should the location or design of receiver

not permit of the tuning in of ship stations

for proving that the apparatus is in working
order.

The Buzzer Wavemeter.

The combination of a battery and buzzer
with a tuning circuit, such as a coil of wire

and variable condenser, is capable of serving

a dual purpose, firstly of testing the sensi-

tiveness of the crystal or valve and secondly
of adjusting the tuning devices to the wave-
length on which it is desired to receive. The
instnmient is called a " buzzer wavemeter '

' and
its construction is quite simple.

It is necessary to procure a variable

condenser of good construction and preferably

contained in a wooden box and having a

value of O'oooy microfarads, a small buzzer,

usually to be obtained in a nickel-plated case,

and measuring about ijin. lin., a dry
battery of the type employed in pocket lamps,

a few miscellaneous brass screws and pieces

of wood, a card inductance of the type des-

cribed on page 734 of the issue of March 3rd,

and some wire for connecting up. The essential

tools are a small saw and a screwdriver and
other tools likely to be very helpful are a hand
brace with small twist drills, a vice and a file.

It is not proposed to deal with the con-
struction of the variable condenser in the

present article, as the subject has already been
exhaustively dealt with in this journal * and
moreover the actual design of this component
will depend so much on the dimensions and
the number of the available parts. If the

thickness of the spacing washers is J in. and
the plates No. 22 S.W.G. in thickness, then

about 20 fiaced and 19 moving plates will be
required. Get bushes if possible to support

the spindle where it passes through the ebonite

end plates, and what is most important in this

instance, is to make sure that there is not the

slightest play on the spindle. If the condenser

is made up by the reader or is one purchased
unmounted, it will require mounting in a

wooden box as indicated in Fig. i. Two
holes are to be made in each of two opposite

sides of the box to permit of two wires from
the two sets of plates passing through.

The battery and buzzer may be secured to

a piece of wood which is equal in size to one
of the sides of the box. The buzzer is of

course attached with screws, whilst the battery

is held in position by means of strips of tin

cut with a pair of scissors from a scrap tin

box or perhaps better still, by means of strips

of soft leather. A small wooden arm pivoting

about a screw will serve as a switch by pressing

the long spring connector of the battery up
against a piece of bent brass, or more simply,

a screw.

The short spring of the battery is joined

to one terminal of the buzzer, whilst the brass

Wireless World and Kadio Review,'
August 5th, 1922.

581,
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Stop or screw, and the other terminal of the

buzzer are connected to the two leads coming
from the condenser on the side to which the

batter}' and buzzer are attached. The method
of joining up is indicated in Fig. 2.

The inductance card is cut from a post-

the box, or better still, short pieces of ebonite

tube and No. 2 B.A. screws and nuts as shown
in Fig. I may be used. The adjusting screw
of the buzzer must be accessible and may
necessitate the discarding of the cover.

As to operation, it will be found that the

ADJUSTING
SCREW FACING
UPWARDS SHALL tll7Zl1

j£ (g> <UJl-.^-x^^.y,Trc».

caONITC SPACING
PIECt yj'DIA.
V4-HeLE

(:

hi /z

*F-^

-trf

Z\

WMO

1/

Method of assembling buzzer and battery.

Fig. I.

Buzzer, battery and inductance attached to box

of variable condenser.

card by pricking through, and is woimd full

with No. 28 double cotton covered wire. It is

connected to the two free condenser leads and
clamped to one of the sides of the condenser

box.

Spacing pieces of wood will be required for

attaching the battery and buzzer board to

Fig. 2. The Connections. The inductance is here
shown exactly \ full site.

buzzer operates when the lever presses the

spring against the screw. Switch the buzzer

off and adjust the crystal on a strong signal

or the nearest broadcasting station. Now,
without making any change in the setting of

the tuning handles of the receiver, set the

buzzer in operation and turn the condenser

until the buzz can be heard in the telephones

at its loudest.

Mark the setting of the condenser and the

position indicates the wavelength of the

transmitting station on which the test was

made. On future occasions when it is desired

to tune in the station it is only necessary to

set the condenser to the mark, adjust the

crystal and vary the tuning, until the buzz is

heard at its strongest. Similarly a number
of marks can be made on a paper scale, attached

to the dial of the condenser, for tuning to a

nimiber of stations. The instrument is equally

useful with a valve set for the purpose of tuning

as just described.

If the reader is a member of one of the

many wireless societies existent throughout

the country, he can very probably take his

instrument along on an evening devoted to

practical work and calibrate against a reliable

wavemeter.
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The Antennae.
THE TRANSMITTING STATIONS RADIATING SYSTEM.

{Continuedfrom page 652, February ijth issue.)

TURNING now to practical details, it is

proposed to indicate how the constants

of the antenna: may be arrived at. The
simplest methods only will be described, as

it is not worth while to take great pains with

elaborate methods when the instruments

available to most experimenters are only

accurate to within several per cent.

The Measurement of Antenna Resistance.

The method to be described makes use of the

experimenter's transmitter. The arrangement
is given in Fig. i. Here we have the aerial

circuit, which includes a calibrated hot-wire

ammeter or thermo-couple, the aerial tuning

be about 20 ohms. The coil L should be
connected to take the place of the aerial coil

normally used when transmitting. The small

coil Li is for the purpose of providing coupling

with the aerial coil, and should be only just

large enough to provide a small aerial current

—

50 or 60 milliamperes will be a suitable value.

The condenser C is used to tune the closed

circuit and should be of the oil dielectric type
to safely withstand the voltage. It may be
necessary to include a little resistance in this

circuit. To take measurements the transmitter

is switched on, and the wavelength of the closed

circuit adjusted to the wavelength upon which
it is desired to take the measurements. The

V ^ anode:
wavelenqth \ ^ /tap

TAP \ V^L/
c

-<AV-

MF CHOKE

Fig. 1. The diagram gives the connections of a transmitter loosely coupled to the aerial circuit. The grid

circuit coTnprises a coil tuned with a condenser, and is connected through a grid condenser to the grid. When
the key is pressed the grid leak circuit is closed and the valve is capable of generating oscillations. The H.F.
choke is to prevent the oscillating energy passing through the condenser connected across the H.T. supply.

inductance of the transmitter proper and a

key or switch arranged to short circuit the

variable resistance R when required. The
resistance R may be a number of short lengths

of Eureka resistance wire connected in series.

The wire should be fairly fine, in order that its

high-frequency resistance shall not greatlyexceed

ts direct cu rrent resistance. No. 34 " Eureka "

wire is suggested, which has a resistance

of 10-13 ohms per yard, and will carry 100

milliamperes without reaching a temperature of
100* F. The total resistance available should

couphng between L, and the aerial tuning coil

is loosened until ammeter Ay shows a small

reading, and the coupling is then fixed ; it is

not changed while resistance measurements
are being taken. The current A^ and A^
should remain fairly constant throughout the

tests. The reading A^ is taken and recorded.

The key shunting the resistance is opened,

and the resistance varied imtil the ammeter
A^ records about half its previous value.

Calling the latter reading A^ and the value of

the resistance R ohms, the antennx resistance
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A, V R
is given by

^'"' " A, -A ,.

As an example suppose

A,i = 2oMA, A^ = 40MA.
R = 150 ohms, then

_ 20 15
R. 150 ohms.

20

It will be noticed the resistance of the

anteima is equal to that of the added resistance

in the above case because the current with the
resistance in circuit was exactly half that with
the resistance short-circuited. If, therefore,

the resistance R is made continuously variable,

and we use a hot-wire milliammeter, it is not
necessary that the ammeter be calibrated.

The reading with the resistance in circuit should
be made equal to half the reading when the

resistance is out of circuit. The antenna
resistance is then equal to the value of R.
A number of readings should be taken at

different wavelengths and a curve plotted.

not need to be accurate. The milliammeter

A-i is a direct current instrument and a moving
coil instrument is suggested. With switch 5
to the right, the transmitter is tuned up in the

usual way to the wavelength desired. The
milliammeter A-^ will give a steady deflection

which should be noted. Reading Ai should

be taken. The switch 5' is now thrown to the

left and adjustments of C and R made until

the currents indicated by y4j and A^ are exactly

as before. The resistance R is then equal to

the antenna resistance, and the capacity of

C is the capacity of the antenna at the vrave-

length of measurement. The essential point

to remember is that the transmitter once
adjusted should be left alone, and only the

switch and dummy circuit adjusted. A number
of readings should be taken as before and a re-

sistance wavelength curve plotted. It will be
noticed the resistance of the condenser should

really be known and added to that of R to

give the correct result, but generally this

additional resistance may be neglected if the

Fig. 2. Here the aerial circuit is directly coupled with the valve generator.
principle as that given in Fig. 1.

The transmitter is the same i}i

showing the resistance at the wavelengths at

which the antenna is likely to be used.

The Measurement of Antenna Resistance
AND Capacity.

Another method which may find favour with
some experimenters uses the arrangement of
Fig. 2. Here we have an ordinary transmitter,

which is coupled to the aerial in the usual

manner. The only alteration required in

order to take measurements is the inclusion

of a switch S, condenser C and resistance R.
The condenser and resistance may be identical

with those used in the previous tests. The
ammeter A^ is of the hot-wire type and does

resistance is well designed. Its resistance

should not exceed an ohm or thereabouts.

Measurement of Natural Wavelength.
The transmitter is loosely coupled with the

aerial circuit which has a single turn of wire
included in it as well as the ammeter. The
arrangement given in Fig. i, modified to Fig. 3,
may be used. The transmitter is adjusted to

the frequency of the aerial circuit as indicated

by the maximum aerial current. The coupling
between- the single turn and Lj is made as

loose as possible, consistent with reUable

readings. The aerial circuit is then re-

moved and the wavelength of the oscillations

generated measured with a wavemeter.
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The antenna inductance may be calculated

from the values of capacity and wavelength

obtained by using the well-known wavelength

formula.

V

L,

Fig. 3. The coil L and variable condenser U form
part of the oscillating circuit LC of Fig. 1. The
remainder of the circuit not shotm is the saine as
Fig. 1, hut here the aerial circuit includes a hotwire

ammeter and a single turn.

Measurements With a Watcmeter.
A coil of one turn of the antenna wire is

coupled with a few turns of the circuit A,
Fig. 4, which in turn is coupled with the

aperiodic detector circuit comprising a larger

coil, crystal detector and telephones. The
wavemeter, which is set to generate oscillations,

is coupled to a single turn of the antenna

A PERIODIC
OCTECTOB
CIRCUIT

Fig. 4. Thefigure shows the arrangement ofapparatus
when a wavemeter and a detector and telephone

circuit are employed to determine the luitural wave-
length of an antenna. The method may also be used
to determine the natural wavelength and the capacity

of the arUennw, whether used for transmitting or
receiving purposes.

wire, as indicated at B . When the wavemeter is

generating oscillations a sound wiU be heard
in the telephones. The wavelength of the

oscillations generated are varied until a

maximum soimd is heard. The reading of

the wavemeter at this setting gives the natural

wavelength of the antenna. If now an
inductance coU of known value is inserted in

the antenna circuit and the measurement
taken again, we can calculate the approximate
capacity of the aerial. If the wavelength

with the coil is, say, 600 metres, and the

inductance of the coil is 300 microhenries,

the capacity, calculated from the formula

A metres = 1885 \ LC = cx)034 mfds.

A number of measurements of amateur

antennae show the resistance at 400 metres

to average 20 to 30 ohms. The average

capacity is -0003 mfds.

From these figures it is evident great

improvement is possible, and it is intended

in the following sections to describe antenna

suitable for small power transmitters.

Types of Antenna.
The antenna used by experimenters fall

under one of the following headings as a rule,

inverted L, T, vertical, or fan. Each is

BARE COPPER WIRES
OR STRIPS

INSULATED
CABLE TO EARTH

^ TERMINAL

Fig. 5. A suggested earthing arrangement very
suitable for those who have a licence permitting the

use of up to I k W. of power input to the transmitter.

suitable and the correct choice depends
largely upon the conditions which confront

the experimenter.

If there is plenty of open space available,

no doubt the T type of antenna: will give

best results. The vertical and fan types

should only be chosen when the area available

is small.

A suitable height would be between 60 and
70 feet. The flat top should preferably be
in the form of cages, and it is suggested

a double cage antenna, with the two cages,

spaced 14 feet apart, will be most suited

to the needs of experimenters. The cages

may be constructed of 6 or 8 wires, secured

to wooden hoops 4 feet in diameter. Three
hoops in each section would be suitable.

The down leads should be in the form of

a rat-tail, and be rim so that it is several

feet away from buildings except where^^^it



79S THE WIRELESS WORLD AND RADIO REVIEW March 17, 1923

is secured to the lead-in insulator. Lead-in

insulators of the type illustrated are recom-
mended ; the same figure shows suitable aerial

insulators. Suitable conductors were men-
tioned in the first portion of the article.

The figure gives an outline of a cage, inverted L type

aerial. Those who expect to generate up to about

100 watts in the aerial circuit would find a single

cage satisfactory.

The lower capacity, which may be an earth

connection, counterpoise, or a combination

of each, is worthy of serious consideration, as

it is here that one should look for the cause

of most high-resistance antenncc. A water-

to construct an earth. An earthing scheme is

shown in Fig. 5. Copper wires are laid out

Fig. 7. An earth connection may be combined with

the counterpoise in the manner indicated in the

figure. The correct connection to be employed
depends essentially upon the transmitter connexions,
and the experimenter will have no difficulty in

adapting the arrangement to meet his own needs.

symmetrically with the aerial wires and are

soldered to zinc, or even galvanised iron

plates, at the distant end of the aerial. A total

The photograph illustrates a number of aerial and lead-in insulators. Those insulators which have a

long leakage surface are generally the best.

pipe is often used as the earth. The connection

between the earth terminal of the receiver and

the earth should be large and well soldered.

"C^

::::z:^^

^

Fig. U. The counterpoise consists of a copper wire

network insulated from the earth and raised several

Jeet above it. The dotted outline of the top flat portion

of the aerial will give an idea of the relative dimensions.

In cases where the use of a water-main carries

with it the use of a long earth lead, it is advisable

of 6 or 7 wires buried about 3 feet should,

if possible, be used. In this way the

resistance is reducible to something of the

order of 10 ohms.
When space is available, the use of a coturter-

poise is to be strongly recommended. With
a good counterpoise, the antenna total resist-

ance may be reduced to the order of 4 or 5

ohms. A counterpoise is constructed by

suspending 6 or 7 feet above the earth a net-

work of wires with an area 100 per cent, greater

than that of the antenna top. To prevent

losses through the counterpoise, the wooden
supports which are generally used should be

fixed several feet away from the nearest wires,

as shown in Fig. 6, and the wires well insulated.

Multiple Earths.

It will often be found the antenna resistance

is increased when several different earth con-
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nections are connected together at the trans-

mitter. This appears to be due to lack of

balance, resulnng in the antenna currents

being unequally divided. The fault should

be guarded against.

Combined Earth and Counterpoise.

It is possible by tuning to combine the

earth and counterpoise connections and so

take full advantage of each. The arrangement

is shown in Fig. 7, the difference between

the two connections shown being to suit the

connections of the transmitter. The circuit

is tuned to the required wavelength, using

the counterpoise connection alone. Then the

earth is connected, and its point of connection

is varied until connecting or disconnecting

the earth with the tuning inductance does not

change the wavelength. The capacity of the

counterpoise and the inductance between the

counterpoise and earth connection are then in

tune. The arrangement is very effective in

reducing antenna resistance.

Radio for the Deaf

parallel with the ordinary' receiver and, for

the sake of convenience, is secured to the

outside of the telephone box. There is a

similar socket on the ossiphone, a length of

flex with a twin plug at each end connecting

the two. The vibrator bar projects outside

the ossiphone case, and a small ebonite button

is screwed to the end of the bar. The case

is held in one hand and the button is then

pressed gendy but firmly against the skull or

finger knuckle, and by this means the vibrations

of a person's voice at the other end of the line

By P. J. RisDON.

Tins short iirlicic is ot special interest in view 0/ the recent attention Jrairn to the possibility of

deaf persons listening to broadcasting.

AYEAR or two ago an instrument was
invented that is now arousing world-

wide interest. The inventor is Mr.

S. G. Brown, of London, and the invention

is known as the Ossiphone—derived from the

Latin word " os " or " ossis," a bone, and

the Greek word " phone," meaning sound.

It is no less, as its name implies, than an

instrument that enables one to hear through

one's bones.

The writer has tested the ossiphone in a

variety of ways, both in connection with the

ordinar}' telephone, and with another instrument

known as an aural box.

The ossiphone is quite small and can be

carried in the waistcoat pocket. It comprises

a little ebonite case containing an electro

magnet of the horseshoe pattern, between the

poles of which an iron bar is fitted that can

be made to vibrate. It contains no accumu-

lator or dry cells, the electro magnets being

energised by current from the telephone

batteries when used as a telephone receiver,

or from dry cells in the aural box when employed

for carrying on a viva voce conversation.

The aural box and ossiphone together take

the place of the old-fashioned ear-trumpet and

other appliances commonly used by deaf

persons. In the former there is an opening,

developing into a curved horn shape, and

diminishing in size to where it joins up with

a microphone. Coimections between the ossi-

phone and aural box or telephone are made
by means of small plugs and sockets to which

ordinary' flex may be attached. Dry cells in

the aural box provide electric current for the

microphone.

In order to carry on a conversation over the

telephone, a small socket is wired up in

Copyright.] ;f. J. Kisdoii.

A device Jor listening by vibrations transmitted

through the bones.

are conveyed through the body to the aural

nerves and so to the brain, where the sensation

of sound is produced independendy of the

outer ear. This may be proved by stopping

the ears effectually, or by putting the ordinary

telephone receiver temporarily out of com-

mission. In this way it is possible actually

to hear more clearly than with the ordinary

receiver, although incidentally the ossiphone

constitutes an excellent duplicate receiver.

It is not quite certain whether the vibrations

follow the bony structure all the way, or

whether the nerves compressed between the
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ossiphone knob and the bone, take up and
transmit them. In the former case it would
certainly appear that, where the bones are

separated by cartilage, the vibrations must be
transmitted by nerves from bone to bone.

In either case, however, it is only by means
of the bones that the vibrations can be
communicated.
When it is desired to converse in the usual

marmer, one end of the flex is secured to the

ossiphone, and the other to the aural box, which
is placed in any convenient position near one

of the speakers, who merely has to face it and
to speak in an ordinary tone of voice within

about eighteen inches of the opening. The
other person may be seated comfortably in

an armchair anywhere in the room, holding

and applying the ossiphone as already described.

An alternative to the ordinary vibrator is a

vibrating stem, very much like the curved

mouthpiece of a pipe, that may be held

between the teeth ; titvat gives equally good

results, but is a less convenient method,

since the ordinary vibrator can be changed

from one hand to the other.

In order to appreciate the action of the

ossiphone, it is necessary to bear in mind
the fact that sound is an effect on the brain

produced by power waves or vibrations.

When a person speaks to another, the vibrations

of his voice cause the ear drum of the other

person to vibrate, and so to communicate the

vibrations through the mechanism of the ear

to the brain. If the middle or outer ear be

damaged or stopped up by an excess of wax
or a growth, or if the ear drum be damaged,

the vibrations cannot reach the aural nerves

leading to the brain and the person is unable

to experience the sensation that we call sound.

Ordinary appliances for the deaf are for

magnifying sound waves. This, in certain

cases, whilst of temporary service, may in the

long run aggravate the original trouble

and increase the degree of deafness. With

the delicate vibrations of the ossiphone, such

a result could not occur.

The value of these instruments to deaf

persons depends to a great extent upon the

nature and cause of their deafness. When
deafness is due to what one may call mechanical

affections of the outer and middle ear, in

many cases the ossiphone has proved successful

where all other appliances have failed. If,

however, there be disease of the aural nerves

leading to the brain, there is litde hope of any

instrument proving successful, since the aural

nerves are an essential means of commimica-
tion with the brain. It should therefore be
quite clearly understood that it is not claimed

for the ossiphone that it constitutes a certain

remedy in every case of deafness.

From the foregoing description of this

interesting invention, it is clear that, in all

cases where it assists the deaf to hear, it will

equally well enable them to enjoy broadcast

wireless concerts and speech. For there is

no difficulty in coupling up the ossiphone to

an ordinary wireless receiving set, or in its

use, in conjunction with an aural box and a
" loud speaker," for the reception of music
and the delights of wireless generally by many
deaf persons to whom, hitherto, sound has

been an almost meaningless expression

The Radio Society of Gt. Britain.

The next meeting of the Society will be held at
the Institution of Electrical Engineers, Savoy
Place, Victoria Embankment, W.O. 2, on Wednes-
day, March 28th, at 6 p.m., when Messrs. A. D.
Cowper, B.Sc, and G. P. Mair will demonstrate
super-regenerative receivers entered for the com-
petition recently arranged by the Society.

At the meeting of the Society on Wednesday,
February 28th, the following were elected aa to

full membership :

—

John Armsteong Laktn, John Herbert
Lavender, George Herbert Leslie, B.Sc,
Arthtjk C. Bushnell, Sidney A. L. Gadbeht,
Alexander V. Simpson, James J. Neasmith,
Major Charles H. Malden, Wilfred K. Harris,
Kenneth H. Mulholland, George D. Adamson,
Hardman a. Earle, Victor H. T. Inman, A.

Frederick Collins, A. Howard Read, Herbert
R. Smith. Alfred G. S. Barnard, Lieut. Torahtko
Inada, K. Hartridge, James P. Morteb, Charles
R. Honiball, M.I.E E., Arthur F. Buloin, Lord
Clive, R. Vernon Hibbert, Lawson A. Darby,
Walter J. G. Powill, George Lee, R.I.M.S.,

Raymond Beryl, Paul L. Benson, Stanley
E. Bland, Francis S. De Basro, A. E.
Trehearn.
The following were elected as Associate Members :

Stanley M. Hills, Arthur Remington Hollins,
Edmund Gilbert Droweb, Henry Field.
The Societies affiliated since the previous meeting

were the following :

—

The Evesham and District Radio Club, Merthyr
Tydfil Radio and Scientific Society, The Worthing
Radio Club, The Pudsey and District Wireless

Society, Kingston and District Radio Society,

Bath Radio Club, Trafalgar Wireless Society,

Redditch and District Radio Society, Humber
Radio Club, South Woodford Radio Society,

Midland Railway (Derby) Institute Radio Society,

Berkhamsted Wireless Society, Swansea and
District Radio Experimental Society, Morecambe
and District Radio Club, Denton and District

Radio Society.
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Wireless Club Reports.
NOTt^.— lUi'itr thi--i hcfuliiK/ t/u' Editor iviH br plca^sed to (five publication to rvport.f of thr invvtimj.^ of Wireless
Clubs (itiif Sorit't'rs-. Sttrh n-ports should be subntittcd witJiout cocering letter and irorded as conciselif as
possible, the Editor rexerviixj the ri'/ht to edit and eiirtail the reports if necessary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation
with the Radio Society of Great Britain.

Correspond' ii'-r with Clubs shoiihl be addressed to the Secretaries direct in creri/ ca.sc unless othericise slated.

North Middlesex Wireless Club.*

Hon. Seoietaiy. Mr. E. M. Savage, " Nithsdale,"
Everslev Park Koart. Wiiichmore Hill, N.21.
The l(l8tli meeting of tlie North MiiUllesex

Wireless t'luli w as held on Wednesday, Februarj- 7th.

at Shafteslnny Hall. Bowes Park, Mr. iSymons being
in the ohaii". Mr. Dixon gave his lecture on
" Various Instruments used in Wireless Work."

The Radio Society of Hlghgate.*

Hon. .Secretary, Mr. J. F. Stanley. B.Sc. A.C.Cl..
49. Cholmeley Park, Highgate. N.O.
On Friday'. Fel>ruar\- 2n(l. a lectxire was given

l).v Mr. H. .Andrewes, H.He , on " Secondary fells."

The Hon. .Secretarv will he pleased to give full

particulars of the Society to any lady or gentleman
in the district who^is at all interested in wirele.ss.

either from an experimental or broadcasting point
of view.

Smethwick Wireless Society*

Hon. Secretary, Mr. R. H. Parker, F.C.S.. Kailio
House. Wilson Rd., Smethwick, Staffs. At a large
gathering of members on .Tan. 20, the Secretary,
who wa-s the delegate at the last Conference of

affiliated societies, gave a report of the pro-
ceedings.

At a meeting held on February 2nd, Mi. Leslie

Carter. M.Inst..Mech., F.C.S.. F.lnst.P. (a com-
mittee member), gave a most interesting lecture
on ' Non-ferrous Metals and Wireless, with Special
Reference to \Virele.ss Aerials." Judging by the
discussion wl)ich followed, the lectiu'e was greatly
appreciateil.

A meeting was held in the Society's headquarters,
the Technical Institute, on Friday, February itth.

Mr. L. Carter in the chair. After the usual business
tlie chairman called upon Mr. Lee to give his report
on the visit to the Birmingham Broadcasting Station,

5 ZT, kindly arranged by the Secretary.

The Belvedere and District Radio and Scientific
Society.*

Hon. Secretary, Mr. S. G. Meadows, 1, Kentish
Road, Belvedere. Kent.
At the twenty-first meeting of the Belvedere and

District Radio Society, held on Friday, FeVjruar^-

19th, at the Erith Technical Institute, the evening
wa3 devoted to a discussion on " The Proposed
Transmitting Apjj.aratus." The whole of the
apparatus is being made by the equipment engineer.

The Cowes District Radio and Research
Society.*

Hon Secretary. Mr. J. W. L. Ingram, 1, Mill Hill

Road, Cowes. I.W.
The formal opening of the Society's new Head-

quarters, at the Gloster Restaurant, took placemen

Wednesday, January 31st. The meeting, being
open to the public, resulted in a crowded
attendance. Sir (Jodfrey Baring, the newly

-

elected President, made his first appearance
at a club meeting.
A demonstration of broadcast reception followed,

to the great enjoyment of the company. A five-
valve set, constructed by Mr. Mugliston, was used
for this purpose, and 2LO was successfully received.

Ipswich and District Radio Society.*

Hon. Secretaiy. .Mr. H. K. Barbrook, 4(i. Founda-
tion Street, Ispwich.
At a recent meeting of the Ipswich and District

Wireless Society it was unanimously resolved to
change the title of the Society to the above.
A general mci'ting of the Society was held on

Monday, Feliruary llltli, at o.'i, Fonnereau Road.
It was openetl liy Mr. Ake.ster, Chairman of the
sub-committee, who had been elected to en(|uiif
into the Scciet.\'"s rules.

Owing to the stead.v growth of the Society,
the rules which had sutHced lor the preceding
year were foimd to be totally inadequate, and
.several amendments were mmle.
A meeting of the Society was bold on Febi'uary

12th, a lecture being <lclivered b\' the President,
S. A. Notcutt. Esq., K.A.. B.Sc", LL.D., whose
subject was " Electricity and Magnetism and its

Allietl Phenomena."

The West London Wireless and Experimental
.Association.*

Hon. Secretary, Mr. Horace \V. Cotton, 111.

BiLshey Road, Harlington, Middlesex. Club Rooms:
Acton and Cliiswick Polytechnic, Batli Road,
Chiswick.
At a meeting held on February 13tb, Mr. F. E.

Studt gave a paper on " Elementary Principles
of Wireless" (Part I), which was very acceptable
to recently enrolled members.
A concert is to be arranged shortly so tliat

members may have a musical exening with their
friends. Particulars will be announced later. Tlie
Secretary will ba\e nuich pleasure in replying to all

applications for particulars of mcmliersbip, ami
objects of the As-sociation.

The Radio Society of Highgate.*

Hon. Secretary, Mr. .1. K. Stanley, B.Sc, A.C.U.L,
49, Cholmeley Park, Highgate, N.(j.

A lecture was given on February 9th by Mr. F. L.
Hogg on " How to get the Best Out of Yoiu' Set."
The Society has had the misfortune to lose its

A'ice-Chairman. Mr. L. Criiistead, who lia,s removed
from the district, and at a general meeting held
on February lOth, Mr. P. H. Youngman was
elected in his place.
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An attracti\e prograraine for the next three
months has been drawn up, and includes a special
series of elementary lectures on theory of wireless
reception and the construction of apparatus suitable
for the reception of broadcasting. This series will

start on Friday, March Kith, at the 1019 Club,
Highgate, at 7.4.'). Meetings are held at the same
time and place every Friday.

Particulars of the Society and a full programme
of lectures may be obtained from the Hon. Secretary.

Exeter and District Wireless Society.*

Hon. Secretary, Mr. F. S. \'alentine, 10, College
Avenue, Exeter.
A lecture was given before the above Society on

February 8th, by Mr. Smithara, on " The Uses of

Reaction," with special reference to the require-

ments of the Postmaster-General.
Meetings are held on Mondays at 7.1.5 p.m., and

intending members aie cordially invited to

commtmicate with the Secretary.

The Wireless and Experimental Association.*

Hon. Secretary, Mr. Geo. Sutton, 557, Lordship
Lane, S.E.22. Assistant Hon. Secretary, Mr. G.
H. Horwood, 557, Lordship Lane, S.E.22."

At the meeting of the Wireless and Experimental
Association, held at the Central Hall, Peckham,
on January 31st, Jlr. Voigt described some experi-
ments wliich he had carried out.

The meeting held at the Central Hall, Peckham,
on February 14th, was so crowded that several

members had to stand round the room.
More amj)le accommodation has at last been

secured at the Camberwell Library, and the Asso-
ciation will " move in " as soon as possible.

Birmingham Experimental Wireless Club.*

Hon. Secretarj', Mr. A. Leslie Lancaster, c'o

Messr.". Lancaster Bros. & Co., Shadwell Street,

Birmingham.
On February 9th, at the Digbeth Institute,

a very interesting ineettng was held, discussions

taking place on many wireless topics and difficulties.

Sheffield and District Wireless Society.*

Hon. Secretary, Mr. L. H. Crowther, A.M.I.E.E.,
18, Linden Avenue, Woodseats, Sheffield.

At the weekly meeting of the Society held on
February 16th, a paper was read by Mr. A. F.

Carter, of Leeds, dealing with soine of the com-
parisons between power engineering practices antl

wireless work.

The Wireless Society of Hull and District.*

Hon. Secretarj-, 79, Balfour Street, Hull.

There was a satisfactory attendance of members
at the meeting on February 12th, when Mr. J.

Brazendale delivered a lecture entitled " The
Construction of a Single Valve Set and Note
Magnifier."

All wireless enthusiasts in Hull and District are

strongly recommended to join the Society. Full

|)articulars of membership can be obtained froiti

the Hon. Secretary.

Hackney and District Radio Society.*

Hon. Secretary, Mr. Chai Ics Phillips, 247, Evering
Road, Upper Clapton, E.5. (Letters only.)

The Society held its usual weekly meeting
on Thursday, February 15th, at its premises at the
Y.M.C.A., Mare Street, Hackney, the Chairman,
Mr. H. A. Epton, presiding.

After the formal business had been dealt with,

when several new members were elected, three
" waistcoat pocket " talks were given by Messrs.
Kierman, Francis and Bell, on their experiences
with radio.

The Clapham Park Wireless Society.

Hon. Secretary, Mr. .1. C. Elvy, A.M.I.E.E.,
12. Tavistock Street, Strand.
The seventeenth general meeting of the Society

was held on January 3rd.

Mr. A. E. Radburn, the Chairman, introduced
Mr. Hope-Jones and Mr. Leslie McMichael, Chairman
and Hon. Secretary respectively of the Radio
Society of Great Britain, who had been persuaded
by Jlr. Elvy to attend with a view to clearing up
any questions at issue with regard to affiliation.

To allow of fullest possible attendance, Mr.
McMichael graciously consented to Mr. Hope-Jones'
suggestion to occupy the intervening minutes by
giving an account of their activities in the Atlantic

transmissions.

The Chairman of the Clapham Society then called

upon the two visitors to give an exposition of the
working ajid organisation of the Radio Society of

Great Britain, and facilities that would accrue by
affiliation. Both Mr. Hope-Jones and Mr. L.

McMichael were subjected to a keen fire of questions,

wiiich they welcomed, all questions being answered
to the full satisfaction of those present.

The visitors having taken their leave, the question

of affiliation was proceeded with. The resvUt was
a unanimous decision in favour of affiliation by
the members present.

The eighteenth general meeting took place on
January 10th at headquarters, Mr. A. L. Beedles

occupying the chair, when Mr. Gallard led a discus-

sion for amateurs only, with the aid of blackboard
diagrams, on fundamental points of wireless,

The next meeting was held on January 24th,

Mr. A. E. Radburn being the Chairman.

Mr. Hurst opened discussion on affiliation

preparatory to voting, and the subject was again

discussed.

The Society's aerial then came imder review, Mr.

Daniels promising a second demonstration in the

near futm'e by his friend, Mr. Ayres, of 2 QD trans-

mitting station, when the aerial was perfected.

-At the twentieth general meeting, held on
•January 31st, under the chairmanship of Mr. J. G.

Hurst, Mr. Richardson reported on the question of

aerial improvement.

Fulham and Chelsea Amateur Radio and Social
Society.

Hon. Secretary, Mr. W. Roberts, 5, Normand
Gardens, S.W.6.

Mr. Roberts having applied for assistance in his

secretarial duties, Mr. R. G. Smith has been elected

assistant secretary.

On January 23rd, the Chairman (Mr. Witts)

called upon Mr. Hayden to give a short report on
the progress of the construction of the Society's

aertal.
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On Januaiy 20th a lecture and demonstration
was delivered by the Assistant Secretary on the
Armstrong Sviper- Regenerative receiver, single

valve, with one low frequency amplifying stage.

On February (>th a demonstration of a three-valve
set, one detector, two low frecjuenc'y amplifiei's,

was given by Mr. Caola.
The Society's aerial is now ready for use, and the

apparatus is in the course of construction. A pro-

gramme of lectures and demonstrations is in

preparation, and members wisliing to participate
in these should communicate with the Hon.
Secretary.

Beckenhani and District Radio Society.

.Hon. Secretary. .Mr. .1. F. Butterficld, 10, The
Close, Elmers End.
On February 1st the Societj- held its first meeting

at their new headquarters, the United Services
Hut, High Street. Beckenhuin. A demonstration
was given as a suitable start off on a four-valve low-
frequency amplifying set.

Mount Pleasant Radio Society.

Hon. Secretary, Mr. W. R. Fleming, 1.50, Upton
Park Road, Forest Gate, E.7.

The above Society held a meeting at the Lecture
Hall, 21a. .John Street, Theobalds Road, London,
W.C. 1., on Satmday, February 3rd, when Mr. W.
D. Keiller ga\e a very interesting lecture on
' Induction." He commenced with the phenomena
of the lines of force around a conductor, leacUng
up to the inductive effect of the loose coupler.
The meeting terminated with a few items from

2 LO on the Society's apparatus.

The Rhondda Wireless Enthusiasts' Societj-.

Hon. Secretary, Mr. R. Evans, 6ft, William
Street, Ystrad-Rhondda, Glam.
A highly successful anfl well-attended whist drive

and dance, promoted by the Rhondda Wireless
Enthusiasts' Society, was held at St. David's Hall,

Ton Peutre, on Montlay evening, February 5th. This
Society, which has been in e.Kistence since June,
1922, is the pioneer wireless society of the Rhondda,
and has continued to hold priority both as regards
the apparatus possessed, and the enthusiasm of its

members. The Society meets on Wednesday
evenings at headquarters, the Brodringallt Girls"

School, Ystrad-Rhondda. Intending members
should write_for particulars to the Secretary.

Hoylake, West Kirby and District Wireless
.\ssociation.

Hon. Secretajy, Mr. .1. D. Wood, 7, tJrosvenor
Road, Hoylake, Cheshire.

There was a large gathering of members of the
local wireless association and their lady friends
at the Green Lodge Hotel on Monday evening,
Februaiy .5th, when a special ladies' night was held.

An excellent musical entertainment, consisting
of himiorous monologues and pianoforte and
violoncello selections was provided by Mr. J. E.
Corlett and his talented young daughters, every
item of which Has heartily applauded.
Through t'lo courtesy of Mr. G. ^'. Wall, of West

Kirby, who had kindly brought his large six-valve

wireless receiving set with loud speaker, all present
were enabled to listen-in to selections at intervals

from the programme being broadcast-ed by wireless
from 2 ZY, the Manchester station of the British
Broadcasting Company.

The Pudsey and District Radio Society.

Hon. Secretary, Mr. W. G. A. Daniels, 21, The
Wharrels, Lowtown, Piidsey.

A meeting was held on Jlonday, Februarj' 5th, at
the club room.

After the usual business had been transacted, the
Chairman, Mr. K. Wild, tendered an invitation to
any gentleman to give a ". ten-minute " talk on
some interesting subject, such as the description
of their sets at home. Several gentlemen responded,
and a very enjoyable evening ensued.
The question of an aerial for the use of the

Society was then brought forward, and a discussion
followed. At length it was deciiled that an aerial

of the single wire type was, from the experience of
those present, most suitable for the Society's
requirements.

Ladies or gentlemen wishing to become members
should communicate with the Secretary. The
meetings are held on the first and third Mondays
in the month, at S p.m.

Feli.xstowe and District Radio Society.

Hon. Secretary, Mr. E. Cork, 3, Highfield Road.
The Society is still progressing, and the receipt of

the experimental licence has added interest to the
busy weekly meetings.
On Friday, March 2nd, 7.30 to 10 p.m., at the

Society's headquarters, a public exhibition and
demonstration of wireless apparatus was given.

The North London Wireless Association.

Hon. Secretary. Mr. V. J. Hinkley, Northern
Poh-teclmic Institute, Holloway Road, N.7.

At a meeting of the Association, held on Mondaj',
February 5th, a lectiu'e on " The Neon Lamp and
its L'^se in the Production of Oscillations," was
given by Mr. E. H. Robinson.
The lecturer gave a description of the conistruction

of the lamp and its ordinary uses. He then went
on to show how it could be included in a circuit to
enable currents of an oscillatory nature to bo
pro;luced.

On this occasion seven new members were elected.

The Ilford and District Radio Society.

Hon. Secretary, Mr. A. E. Gregory, 77, Khedive
Road, Forest Gate, E.7.

On February 8th Mi-. C. G. Rope lectured on
Accmnulators."' In view of the trouble that is

often experienced with accumulators, Mr. Rope's
remarks with reference to " frothing," sulphating,

etc., were greatly appreciated.

Isle of Man Radio Society.

.Joint Hon. Secretaries : Mr. J. S. Craine, 6,

Belmont Terrace, and Mr. J. P. .Johnson, 16,

Hildesley Road, Douglas.
A well-attended meeting wa? held on February

19th, at the Secondary School, Douglas, Mr. H.
Coleboume presiding. After the opening business,

the chairman called upon Mr. P. J. .Johnson to

address the meeting on " The Valve as a De-
tector." Mr. Johnson illustrated his very capable
address by a large number of clear diagrams.
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Wireless in the Territorial Army
The following notice has been soil to The Wireless World and Radio Review thruuyh the Divisional

Chief Signal Officer, Eastern and London Commnnds, T.A., Lt.-Col. J. Waley Cohen, in order that it may
receive publication and so be brought to the notice of our readers.

UNDER a recent decision of the military

authorities, wireless lias assumed a position

of great importance in the signal organisa-

tion of the Territorial Army. This development
should be of considerable interest to members of

the Amateur Wireless Societies. Most of these

gentlemen have Post Office licences themselves

or are working with frientls who have them, but

the great majority of these licences only allow for

reception and tlie interception of broadcasting.

Yoiuiger members of the Amateur Societies wlio

join the Royal Corps of Signals (Territorial Army)
will find there opjjortunities for a great deal of

wireless work which sliould be of use to them in

maintaining their own sets ; and in other directions

they will gain teclinical experience which is beyond
the reach of the ordinary amateur.

Regular courses of lectures by experts, botli

officers and non-commissioned officers, are includeil

in the training programmes of all Territorial Signal

Units ; these lectures should be of great use to the

amateur.

In addition many pamphlets with information

and reference to new developments circulate to

T.A. Signal Units as and when they are pub-
lished.

Signal Units of the Territorial Armj' are ecpiipped

vith modern valve wireless sets of various types,

and have special wavelengths reserved for them
for sending and receiving. At annual training in

camp, and at Heatlquarters throughout tlie year,

the wireless operator gains practical experience in

sending, and in tuning transmitting sets, as well

as in reception and operating ]5rocednre. The
practical experience of learning wireless pioceduie

should be of considerable advantage to the amateiu'

in helping him to unravel and distinguish the

various signals which he intercepts apart from the

broadcast telephony. In addition, the amateur
will get opportunity to learn and practice the

Morse alphabet.

The camp training, including as it does trans-

mission and reception and the rapid erection and
dismantling of stations connected with operations,

should give the wireless operator great scope and
interest. He learns, in addition, to charge and
maintain accunuilators.

A glance at the --^rmy List will show that there

are 14 Divisions and a Cavalry Division in the

Territorial Army, each with its Signal Unit. When
it is realised that each Divi.sion has an establish-

ment of 25 wireless sets and 80 opeiators, it will

be seen that there is considerable scope in the

Territorial Army for the wireless amateur who is

ready to help his country and is not averse at the

same time to t)enefiting himself.

Most units still have ^•acancies for wireless

operators, and now is a very good time for recruits

to join, as the training season is just starting, and
there is comfortable time to get through the pre-

liminary training and recruit drills bef<jTe annual

training.

The liability for a man joining the Territorial

Army is :

—

4 \ears' .service.

40 Drills in the first year.

20 Drills in eacli subsequent j'car.

Annual training in camp of 15 days.

Detailed infonnation about the annual bounty,
rates of pay during camp, scale of free uniform and
equipment, etc., can lie obtaineil at any of the
Divisional Signal Headquarters given below.

Any amateurs interested in the question, who
care to call at any of these Headquai'ters, can see

the types of wireless sending and receiving sets in

use. It is advisable to make an appointment
beforehand, by writing to the Adjutant of the

Divi.sion Signals concerned.

Headquarters of Divisional Signals,

Territorial Army.

London District.

2nd Cavalrv' Division, Duke of York's Head-
quarters, Chelsea, S.W.3.

flfrth (The London) Division, 51, Calthorpe Street,

Grays Inn Road, E.C.I.

47th (The London) Division. F\ilham House,
Putney Bridge, S.W.16.

Eastern Command.
44th (Home Counties) Division, Drill Hall,

Stamford Brook Lodge, Ravenseourt Park, W.6.
54th (East Anglian) Division, Bay Lodge, The

Green, Stratford, E.15.

M'estern Command.
53rd (The Welsh) Division, Drill Hall, Park

Street, Cardiff.

5.5th (West Lanea.shire) Division, Drill Hall,

Aspinal Street, Prescot.

42nd (East Lancashire) Division, Drill Hall.

Burlington Sti-eet, Manchester.

Northern Command.
50th (The Northumbrian) Division, Drill Hall,

Elmgrove Terrace, (iateshead.

40th (The West Riding) Division, Gibraltar

Barracks, Leeds.

46th (The North Midland) Division, Drill Hall,

Phccnix Street, Derby.

Sotithern Command.
48th (The South Midland) Division, The Barracks,

Great Brook Street, Birmingham.
43rd (The Wessex Division), The Priory, The

Friars, Exeter.

Scottish Command.
51st (The Highland) Division, Fonthill Barracks,

Aberdeen.
52nd (The Lowland) Division, 21, Jardine Street,

Glasgow.

I cannot help feeling that a close liaison between

the Amateur Wireless Societies and the Divisional

Signal Unit of the District would result in much
nuitual benefit.
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Notes
2 LO Reduces its Power.
The Loiuloii Broailca.stiiiL! .Station states tliat at

the request of the Air Ministry a slight roihiction

in power lias Iteeii made t\>r the speeial traiisiiiissitins

I luring the .ifteriioDii in connect iim with the
Jlaili/ ilitil I. leal Home l':xlHl>itioM.

Important Kinpire Wireless Decision.
^!r. Botiar Law ma(-le a timely amuinneement in

the H(.)use t>t t'onnnons on .March tith regarding the
(lovernment's plans in connection with tlie projected
Knipire wireless chain. In replying to .Mr. Htird
(Krome, I'.), the Prime Minister intimated that it

was not consitleretl necessary any longer to exclude
piivate enterprir.e from participation in wii-eless

telegraphy within the I'^mpire. Licences are
therefore to lie i.ssiied for the erection of wireless

stations in this coimtry for commiuiication with
the Dominions, Colonies antl foreign countries.

In the interests of national seciuity, however, a
similar station will be erectetl which will be owaied
and operated by the State.

The new decision of the Government will lead
to considerable extensions in the acti\'ities of the
Marconi (_'ompany. In a statement to a repre-

sentative of the ThiH'n, Mr. Godfrey Isaacs said
that, pro\ided it was not held up by delay in the
actual granting of the licences, the Company was
ready to go aliead within 24 hours with the erection
in this country of five high-power stations at a
cost of approximately £2.t)00.000, to conduct
telegraph services with all the other capitals of

Europe, similar to that being carried on to-day
between London and Paris.

The total sum w'hich the Marconi Company,
together with its associated companies, will now
spend in erecting stations at home and abroad, will

probably approach £6,001 ),OltO. The bulk of the
material must come from the home country, and
the company contemplates being able to gi\e a
considerable amoimt of employment, both directly

and indirectly.

Broadcasting and Experimental Work.
The effect of broadcasting on experimental work

was discu.s.sed at the usual monthly meeting of the
Kensington Radio Society on Thursday, March 0th,

when the members were in\ited by the President
to express any views that they hatl on the subject,

together with suggestions for the improvement of

their conditions.

Certain proposals of a practical character were
put forward, and a resolution passed that they
should be. submitted to the Radio Society
of Great Britain, with a request that they
should be considered by that Society with a view
to incorporating them, together with any others
that may be received from affiliated societies

tluoughout the countrj', to both the General Post
Office and the British Broadcasting Company.

New Army Call Letters.
The call letters GGB and GGC, we are informed,

ha\'e been allotted to the army stations at
Aldershot and Cologne respectively.

Radio and the Deaf.
Much interest and speculation have been aroused

by the "' miracles " wrought on deaf persons who
liave attempted to listen-in. To enable sufferers

to test the results for themselves, the British
Thomson-Hoiiston Company last w-eek placed
special facilities at their disposal, and all deaf
persons were invited to listen in at Crown Hovise,
Akiwveh. By means of a crystal receiver and
eight jiairs of head phones a number of guests
each day arc able to hear the wireless concerts
broadcast from 2 LO bet«eon 3 and 4 p.m. It is

miderstood that the results were gratifying in

nearly every case.

London Broadcasting Heard in Massachusetts.
The British Broadcasting Company iiiive received

a letter from a correspondent in Massaehusetts who
claims to have jjicked up London (2 LO) on
February 20th, and listened to the last musical
item and the closing down.

New Zealand hears New York.
\ cable has been received at Troy, New York,

anno\mcing that a concert broadcast from that
place had been received in Xew Zealand. ^^Sy'^l miles
distant.

A New Filament Resistance.
Messrs. Fullers United Electric Co., Ltd.,

Chadwell Heath, in a communication addressed to
Tlic Wireless World and Radio Iiei'iey\ announce
that they are patentees of a filament resistance
wound on the tapering p?"inciple described in the
issue of T/iC Wireless World and Radio Rei'ieir for

February 3rd. p. 602. ami that this instrument will

shortly be marketed.

The Democratic Pastime.
W'ii'eless parts are offered for sale on a number

of new stalls which ha\'e taken their place among
the fruit, meat, and second-hand books in Far-
ringdon Road, London, E.C.

Ealing's Wireless Troubles.
Mystification still reigns in Ealing, it would

appear, as to the origin of recent interference to

broadcast reception by a local transmitter. An
ap]jropriate advertisement in the Cliiswick Times
at once e\oked a strong protest from an Ealing
resident who owns a transmitting set. His remarks,
in wliich he quotes Mr. G. G. Blake's comments in

The Wirelfss World and Radio Review, of

February 24th, on the importance of selective

tuning arrangements, were reprinted in the Star.
" Theie are," he says, " only two persons in

Ealing. I believe, with transmission licences, of

whom I am one. 1 never work before 10.30 p.m.,

and not then if broadcasting is still going on, and
I know the same remark applies to the other
gentleman." Hence the mystification.

Broadcasting Regulations.
A White Paper was issued on March 7th, contain-

ing the text of the licence issued by the Postmaster
General to the British Broadcasting Company for

the establisliiug of eight radiotelephonic stations

and the transmi.'^sion therefrom of broadcast
matter. The Paper also sets forth the terms of the
agreement regarding the broadcasting of news and
the agreement made with the Company by the
makers of wireless apparatus. The licence to the
Broadcasting Company covers the period from
>fovember 1st last to January 1st, 192.5.
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Broadcast Reception on Aeroplanes.
Tests were made by Mr. N. D. Bryce and Mr. G.

C. Shcre in conjunction with Captain Greer and
Captain Game of the Instone Air Line, who kindly
lent the machine, on tlie reception of broadcasting
on aeroplanes. Using tlie Burndept " Ethophone
V," which makes iLse of reaction in a manner
approved by the Post Office, good reception was
obtained from 2LO at a height of 1,200 feet over
Croydon.

Book Received
Rapport Annuel sm- les Tra\"au-x Ei3feetues par le

Bureau Internationale de I'Heure (B.I.H.) en 1922
(3e annee). Par 51. G. Bigoiirdain. Directeur.
(Paris : Gauthier-Vihar.^ et Cie, Quai des Grands
Augustins, 5.J. Price 1 franc).

La Radioplione, A'ol 1, No. 1. (Brussels : 9, Rue
Maximilien. Price 50 centimes).

Correspondence.
To the Editor of Thk Wireless World .iND

R-4DIO Review.
Seb,—Further to my letter of yesterday's date

re the reception of WGY on my single valve home-
made set.

I again received WGY between the hours of

1.50 and 3.10 a.m. this morning.
This station transmitted the Gilbert and SuUnan

Opera " The Pirates of Penzance '' complete.
After this transmission, which ended at 3.10 a.m.,

the announcer asked for criticism on the trans-

mission and directed critics to address their com-
munications to WGY, The General Electric Broad-
casting Station, Connecticut, U.S.A.

Before closing down the announcer said that
the outstanding feature of this week's programme,
to come, will be tlie broadcasting of a drama by
the WGY players.

The whole of the Opera was received perfectly

word for word. During the last half hour of the
transmission it was possible to hear same with
'phones foiu' inches away from the liead. My set

is open to examination or demonstration to any
of your representatives at any time, and I can
guarantee to receive WGY o»y night in the week.

J. H. BRrTT.\IN".

SHORT WAAE TRANSMISSION.
To the Editor of The Wikeuess World axd

Radio RE^^E\v.
Sib,—It may interest some of your readers

to liave the result of a trial I made the other day
of a wavelengtli of 100 metres. The signals were
strongly and clearly heard by a friend of mine at

Geneva. The input power was 50 watts, the aerial

current 1 ampere. The gear was very luuriedly
rigged up, the aerial lieing a single wire 45 ft. long,

with a rather doubtful lead-in tube : there was a bail

snowstorm going on at the time of transmission.
I think that if insulation had been better, and the
transmitter more carefidly adjusted considerably
more than 1 ampere could have been put into

aerial on 50 watts.

The distance to Geneva from here i^ about
750 miles, and the receiver used was a two-valve
one. H. H. T. BtTRBUEY.
Crigglestone,
Near \\'^akefiekl.

February ifilh, 1923.

Calendar of Current Events
Saturday, March 17th.

Manchester .\11-British Wireless Exhibition. At
Burlington Hall, Burlington Street. Opening
Day (.March 17tli to 24th).

Sunday, March 18th.

From 3 to 5 p.m. Dutch Concert from PGGG,
The Hague, on 1,050 metres.

Monday, March 19th.

At 9.20 to 10.20 p.m. Dutch concert from
PCGG, The Hague, on 1,050 metres.

Ip.swaCH AND District Wireless Society.
At 8 p.m. At 55, Fonnereau Road. Meeting.

Tuesday, March 20th.

Plymolth Wireless .and Scientific Society.
At 7.30 p.m. Lecture: '• The Electron Theorv."
By Mr. Lock.

Wednesday, March 21st,

Manchester Wirelfss Society.
At 7.30 p.m. In the Coiuicil Chamber,
Houldsworth Hall. Lecture : " The Story of

Communications. " By Dr. Hodgson, F.R.C.S.,
L.R.C.P.
Edinburgh and District Radio Society.
At 8 p.m. At R.S.S.A. Hall. Lecture : " X-
Rays." By Mr. A. M. Martin.

Halifax Wireless Club and Radio Scientific
Society.

Lecture by Mr. P. Denison.

Thursday, March 22nd.

At 9.20 to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1,050 metres.

Luton Wireless Society.
At 8 p.m. At Hitchm Road Boys' School.

Exhibit and Demonstration. By Mr. H. S.

Barber.
Ilford and District Radio Society.
Lecture :

" Light-wave messages from the Stars."

By Mr. Adams, F.R.A.S.

Friday, March 23rd.

Sheffield and Di.strict Wireless Society.
At 7.30 p.m. At Dept. of Applied Science,

St. George's Square. Elementary Class con-
ducted by Mr. J. G. .Jackson, B.Sc."

Leeds .\nd District Am.\teur Wireless Society.
Lecture :

" Construction of Intervalve Impedance
Coils." By Mr. S. Kniveton, F.R.Met.Soc.

Radio Society of Highgtae.
Lecture : " Construction of Tuners." Bv Mr.
J. F. Stanley.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :

—

London 2LO 369 metres.
Birmingham SIT 420 „
Manchester 2ZY 385
Newcastle 5NO 400 „
Cardiff SWA 395
Glasgow 5SC 415 ,,
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The Transatlantic Tests.
SUMMARISED REPORT OF BRITISH RECEPTIONS.

By Philip R. Coiiksey, B.

{Continued from page

The iminljer of stations heard (with code words
during the individual transmissions) from each
district may be compared with the total number
of entrants from that district by the figures in

Table III. The number of entrants was determined
by the abiUty of those stations to .signal over at

least 1,200 miles during the preliminary tests

which were liekl in October and November last.

It will be particularly noted that 29 per cent.,

or nearly ono-tliird of the total number were
received, the falling off in the number from the more
distant stations accounting for tlie drop as com-
pared with those near the Atlantic coast. The
66'6 per cent, from the first district is particularly

noteworthy.

TABLE III.

Comparison of number of stations heard (verified

individual transmissions), with total number of
etitrants.

Some of the stations heard signalled to the effect

that they would trj- radiotelephone transmission.

In most of these tests it was reported that their

carrier wave could be heard quit* strongly, but
that the percentage modulation was too small to

enable the voice to be heard when the local hetero-

dyne was switched off. In a few instances, how-
ever, reports were sent in to the effect that the

'phone transmissions were heard. The stations

thus reported were :—2 EL 2 XAP 2 ZK
The positions of these stations, and as many as

possible of those set out in Table II, are marked on
the map given in Fig. 2. which is plotted to a larger

scale than Fig. I, and on a more usual projection.

In connection with these stations heard making
the individual transmissions with code words, it

should be noted that several discrepancies have
been observed. In fact, many listeners complained
of the very careless sending of some stations. For
instance, 1 AGK often .sent his call as 1 AKG,
and was, in fact, accidentally reported in this

Sc, F.Inst.P., A.M.I.E.E.

774 of previotis issue.)

manner on one occasion. 2 UD sometimes sent
his call as D2U, the spacing being bad, while
8 AQO, who produced extremely powerful signals
here, [iracticallv ahvavs .sent his code word as
PQPPG instead of FQPPG. The regularity with
which those antl similar erroi-s were reported show
that they did not ari.sc from careless reception.
Apparently 1 BET only sent his proper call sign
once or twice during the whole duration of the
tests, since he was always reported as sending
" Test Test de LTAVXXI UWXXI, etc.," UWXXI
being his code wortl. Many stations also continued
repeating their code words over and over again for

prolonged periods before giving their call signs,

and omitting all spaces between the successive
repetitions of the code word. Thus listeners on
this side had no idea where the code word began
and ended, and several were reported with the
letters in the wrong sequence from this reason.

This style of transmission caused mmeces.sary
delays in receiving the stations, since everyone was
naturally loth to time on to another station before
completing the reception of call and code word
from the one, and, in the opinion of many amateurs
here, more stations would have been logged if only
ei'ery transmitter had kept rigidly to the trans-
mission scheme :

—

' Test Test Test de (call letters, 3 times) (code
words, 3 times), (break sign)," repeated as often
as necessary.

On the best nights of the tests the aether was so
full of signals that it was not possible to log more
than a small ])roportion of the total for the above
reasons.

In addition to the above-mentioned difficulty

most listeners in this covmtry were hampered to a
greater or lesser extent, depending upon their

locahty, by harmonics from various high-power
stations. Of these, of coiuse, the most complained
of from all parts were Leafield and Northolt, with
their multitudes of harmonics and " hash " bands
in the short wave regions. Stonehaven was also

troublesome to soiue, as were also the very bad
spark harmonics from FFU (Ouessant, France) and
from the short wave spark transmissions. On one
occasion " SOS " calls from Niton and FFU on
spark jammed out American signals for some time.

Many listeners in the neighboiu'hood of London,
in particular, foimd it quite impossible to receive

anything on wavelengths near 200 metres imtil

after Northolt had finished its press transmissions,

usually about 3 a.m. Thus, to them, half the test

period each night was completely spoilt.

During the "' free-for-all " periods each night—

•

i.e., between midnight and 0230 G.M.T.—the

successive 15-minute periods were allocated

in timi to the various districts and to Canada.
During these periods some of the stations made use

of the code words which had been allocated to

them for the indis-idual transmissions, and those,

when reported, made an additional check on the
receptions. Many stations, however, were heard
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Fig. 2. A map of the United States of America shomng the division into Radio Inspection Districts. The
members prefixing the call signs of American Amateur Transmitti7\g Stations relate to the district in u'hich

they are located.

rhuto ; Courtesy The American Radio Relay Leayue.

The apparatus In the centre background is that of 8 AQO, on the left is 8 BSS, and on llie right by the

window, 8XH. The equipment is operated by Mr. C. B. Meredith.
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TABLE IV.

Slatioiis heard making " Test " transmissions at schedule times duHng the "free-for-all " periods.

In this Table the column headed " No." gives the Total Xo. o£ times that the station was reported

during total Free-for-all periods during Tests, this being the sum of the number of reports from
different observing stations on each night.

Call

Letters.

1 ADL
1 AGK
1 .\JP
1 \K
1 AN
1 ARO
1 .\RY
1 .\SF
1 AZW
I BAS
1 BCF
1 BCG
1 BDI
Jl BDT
1 BEP
I BES
1 BET
1 BFQ
1 BK.\
1 BN
1 BNT
1 BRO

2 AFP
2 AWF
2 AWX
2 .\YV
2BBB
2 BMC
2 BML
2BLP
2BQN
2BQT
2 BQU
2 BRB
2 BYS
2CBX
2CHH
2CJN
2CJW
2CKM
2CKR
2 C.MZ
2CP
2CPD

First District.

Xo.
3
1

3

1

I

1

1

1

2

1

Call

Letters.

1 BW
1 BX
1 CBR
1 CDK
1 CKG
1 GKP
1 CMK
1 CNF
1 CUF
1 GV
1 GX
1 II

1 KW
1 MV
1 OR
1 TOK
1 XK
1 XM
1 XNT
1 XU
1 YK
1 ZE

Second District.

2CQZ
2CRB
2 EL
2FP
2GJ
2GK
2HJ
2HW
2IG
2KW
2LO
2LY
2NN
2 NX
2 PR
2UD
2 XAD
2XAO
2 XAP
2 YK
2ZK
2ZS

No.
1

1

1

1

2

4
9
2

1

1

1

9

1

1

3

1

1

6

1

1

1

4

1

5

15

1

5

1

1

1

2

3

1

1

6

1

2

1

4

3

1

3

2

Third District.

CaU Call

Letters. No. Letters. No.
3 AFB 2 3 DM I

3 AQR 2 3HG 10

3 AUU 1 3 HO 1

3BF 1 3 JJ 1

3BFU 9 3 MX 1

3BG 1 3 0E 1

3BGJ 1 3 SO 1

3BGT 5 3XM 2

3BLF 3 3YO 1

3BNU 3 3ZW 7
3BVG 2 3ZY 1

3CC 2
;
3ZZ 1

3CG 1
!

4 EA
4EB
4 FN

5NK
5 XK

9 CM

3 CO

Fourth District.

4 4 0I
4ZS
4ZW

Fifth District.

5XR

Eighth District.

8AQO 16 8 BUM
8ATF 1 8BXF
8 AW 1 8 CJH
8 AWP I 8 DKX
8 AXC 3 8 UE
8 BBT 1 8 XAE
8BK 1

Ninth District.

1

Canadian.

who did not take part in the individual trans-
missions and therefore had no code words. These
simply sent signals in the form, " Test Test Test
de (call letters 3 times),' and the oidy check on
these receptions was that thej- were heard at the
correct times that belonged to the partictilar district

in which the station was situated.

In Table IV is set out a list of those stations which
were heard making the above type of transmissions
at the proper schediUe times. Other calls

—

DX work, etc.—reported during these and the
individual periods are not included in this table.

Many of the stations listed in the above Table
(IV) were also heard making other transmissions
and calling up various U.S. stations. These extra
transmissions are not included in this Table.

A verj" good indication of the variation in the
transmission qualitj' from one night to another
may be gathered by tabulating the number of

observers who hearil the various stations reported
during the " individual " transmissions on each
night of the test. Tliis information is set out in

Table V, the first column of which gives the call

letters of the stations, alphabetically arranged in
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TABLE V. .

Summarised results of receptions oj " Individual " Transmissions with Code Words.

Note.—In a few cases parts of the code words were jdmmed or incorrectly sent, or the calls were omitted, as described in the text, but
these results have been included here when sufl&cient evide&ce was furnished in the report to reasonably verify the reception ; D indicates
reception in Holland.

rcaii

Number of Times Reported by Different Observing Stations.

Letters Dec. Dee. Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec.

12th 13tii 14tli 15th 16th 17th 18th 19th 20th 21st Total.

First District •

1 AGK 2 3 5
1 AHZ . . 1 1

1 AJP 2 2+D 4 1 10
1 ASF 4+D 7 2 1 15
1 AZW .. 1 6

1

7

101 BCF . . 6 4 1

1 BCG 1 2 2 S

1 BDI 4 11 2 1 18 i

1 BEP 2 2 5 9 • i

1 BET 1+D 9 7 18

1 BGF 1 1 1 1 4
1 BKO •

.

1 4 5

1 CJA .

.

1 1 '

1 CMK .

.

1 5 1 6

1 CNF 4 4+D 7 16

1 FB 2 2+D 2 7

IGV 2 4 5 3 14

1 XM 2 1 5+D 9 3+D 1 +D 24

1 YK 1 1 3+D 2 1 3 12

IZE 1 5 2 1 2 1 12

Second Distri ct :—
2 AFP 4 4
2 AHO .

.

2 1 1 4
2 APD 1 1

2 AWF . . 1 1 5 7+D 3 4+D 2+D 26
2 AWL . . 1 7 2 1 6+D 7 7 8 i 40
2 AYV 1

i
1

2 BML . . 1 2 D 5
1 ^

9

2 BNZ 1 1

2 BQU 1 2 1 1 2 1 8
2 BRB 1 1

2 CKN . . 4+D 6
2 COZ . . 6 9 3 18

2 EL 2 1 2 1 1 3 6 8 5
,

29
2GK 1 1 9+D 5 7+D 4 ! 29

2GR 1 3 1 2
i

'

2HJ D
i

1

2HW 1 1

2KF 1 1

2LO 3 9 6 9+D 4 32

2NZ 3 5 4 3
;

15

2UD 1 2 1 4

2XAP 1 3 2 1 7

2ZK 4+D 2 1 +D 2 1 2 2 9 3 28

2ZL 2 2 2 1 6
li
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TABLE v.—{continued).

811

Number of Times Reported by Different 01)serving Stations.
Call

Letters Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec.

t

12th 13th 14th l.^th 16th 17tl ISth 19th 2ntii 2Ist Total

Third District.

3 AFB (1 U U 2 3 2 7

3 AUU . . I 4 1 3 1 10

3BG 1 2 3 2 3+D 12
3 BGT . .

o Cc (, I 7 2 12

3 BIJ 1 . (f 1

3 BLF 1 1 1 3

3 BNU . . 6 6
3GC (1 5 3 U 8
3 CO u 8 +D 1 10
3FS II (1 2 1) 2
3NH 1+D 1 3

3XM 1 1 2 1 1 5 ! n
3 YO 1 1 (.1 2

3 ZW 1 2 1 3 3 6 1 17

3ZZ 1 3 1 1 2-fD 9

Fourth District.

4 BY 1 D I 7+D U
4EA 2 2
4EB 1 1 2

4 ID D 1

4 KM 4+D 6

Fifth District.

5 FV 1 1

5 XK u u 1 4^D •^^ 6

1

Sixth District

6ZZ D 1

Seventh District.

— — — — — — — — — — —

Eighth District.

8 AQO .

.

3 6 5+D 9 s u 8 51

8 ATU . . 3 1 1 3 1 9
8 AVVP . . 1 1 3 2 6 13
8 AWZ . . 1 1

8 AXC .

.

6 6

8 BFM . . 1 1

8BK 4 3 7

8 BNJ 1 1

8 BPL V 1 1

8 BXH .

.

u 1 9 1 11

SIB 11 1.' 9 1 10

8 KG IJ 1 1

8 ML I 1
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TABLE V.

—

(continued).

CaU

Number of Times Reported by Different Observiug Stations.

Letters Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec. Dec.

12th 13th 14th loth 16th 17th 18th 19th 20th 21st Total.
1

Eighth District—(continued).

SOW n 1 1

8SP 3 4 1 8

SUE _ 2 1 7 3 1 13

8XE I 1 % 2

8 YD (1 II 1 3 1 5

8 ZAF .

.

1 1

SZW 3 3

SZZ U t) 1 1

1

Ninth District. 1

9 AUL 3 ' 3

9 DYN (1 1 o (1 1

9FM 11 1 1

9XAG 2
,

2

9ZN D D
i '

Canada.

9AL 1 2 1 4

districts (this being tlie same li.st as already given
in Table II), while the figui-es in tlie ten remaining
<olunuis give the number of British observers who
leported the station in question. In these columns
idso D indicates an additional report from Holland,
these reports being indicated in this marmer in order
to distinguish the different receiving locality.

Only one of the two Dutch stations referred to at

the opening of this article reported any individual

transmissions with code %vords—the other heard
only a few " DX " transmissions.

The indications of the figm-es in this Table (V)
are, however, masked by the fact that the time of

transmission from each station varied from night
to night, since some parts of the night seem more
favomable to transmission, and in many cases,

too, to reception, in view of local distvurbances

from certain transmitting stations. For instance,

it may be seen from Table \' that several stations

were heard during the early part of the tests and
were not heard during the best nights— 19th-21st.

Reference to the transmission schedule shows that

in these cases these stations were sending towards
the later parts of the periods (4.30 to 5.30 a.m.)

for the first days, but that on the last days of the

tests they were sending much earlier, such as 1 a.m.

These differences would seem to indicate a better

transmission for times in the neighbourhood of

4 a.m. ; but against tliis must be set the fact that

fewer observers were listening in the early hours
of the night due to excessive harmonic jamming
from high power stations before about 3 a.m.

It is also interesting to note the marked difference

between the niuuber of nights on which some
stations were heard as compared witli others.

This difference would seem to indicate that while

good transmission nights, and also the best trans-

mission times on a good night markedly affect the

weaker signals, these differences in transmission

quality have much less effect upon the bettei

stations. This therefore means that the signals

from the best stations were capable of being heard
imder almost any of the conditions met with dtu'ing

the period of the tests, and that improvements in

the transmission quaUty merely affect the strength

of the signals received from these stations. On the

best nights and times the signals from the best

stations were of extraordinary strength, 8 AQO in

particular being reported by most listeners as being

of exceptional strength and readable many feet

from the telephone receivers. The nights on which
his incUvidual transmissions were not heard his

transmission times were earlier than 3 a.m., and
therefore came in a very bad period, since during
the worst nights of the tests signals were only

reported during the last two hours or so before

6 a.m.
{To be concluded)



Maiuh 17. 1!»2:5 THE WIRELESS WORLD AND RADIO REVIEW 813

Questions and Answers
NOTK.—This section of the magazine is placed at the disposal of all readers icho wish to receive advice

and information on nuillers pertaining to both the technical and non-technical fides of wireless work. Readers
should comply with the following rules :

—

(1) Kach question should he numbered and iirritten on a separate sheet

on one side oj the paper, and addressed " Questions and Ansivers," Editor, The Wibeless Would and Radio
Review, \'2ll?,, Henrietta Street, London. II'. ('.2. Qtieries should be clear and concise. (2) Before 'lending in
their questions readers are advised to search recent numbers to see whether the same queries haie not been dadt
with before. (3) Each communication seid in to be accompanied bg the ^'Questions and Answers ^^ coupon
to be found in the adverti.iement columns of the issue current at the time of forwarding the questions. (4) The
name and (uldre.ts of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials

and town of the correspondent, or, if so desired, under a " no7H de plume." (5) In view of the fact that a large

proportion of the circtiits and apparatus described in these answers are covered by patents, readers are advised
before making use of them, to .'iati-'^fy thonsclves that they wonhi not be infringing /jatents. (ti) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. |7) Faur questions
is the ma.rimum which may be sent in at one time.

" E.L.F." (Southport) asks whether the electric

lighting .ty.stem of a hou.^e may be used as a)t aerial.

The electric light system of a house may he used
as an aerial provided proper precautions are taken.

A fitment is .sold by manufacturers for tlie purpose
of plugging into an electric light socket, and we
think you may rely upon this being satisfactory.

The results will depend largely upon local cir-

cumstances, but if it is difficult to erect an outdoor
aerial, you should certainly give this method is

trial.

" R.I.R.D." (Derby) .lubmils a diagram of
connections, and asks (1) For criticism of circuit.

(2) For a diagram of a note magnifier which can be

connected to his present receiver without the necessity

of rewiring. (3) Is the method of connecting plug-in
H.F. transformers submitted standard with inanu-

facturers.

( 1 ) The diagram submitted is correct.

(2) A suitable diagram is given in Fig. I. (3) We
believe most manufacturers connect plug-in trans-

formers as indicated in the cUagram submitted,

but we would not like to say that the method is

a standard one.

" T. H. L." (Salop) asks (1) Why three valves,

which have been used as detector valves, have burnt

out during a few weeks. (2) Why great difficulty is

experienced in tuning in the broadcast transmissions

from London. (3) Is the addition of a few more
valves suggested. (4) The tuner is provided with a
three-coil holder, but only two are connected. Is it

expected that, with the third coil connected, the results

woidd be improved.
( I ) Without more information we are afraid we

camiot say why you should experience trouble with
the valves. We believe the method of manufacture
has been changed recently, and this may account
for your difficulty. (2) The receiver referred to

should give very good results, and we think probably
your aerial or earth connection is not quite what it

might be. (3) We do not think there is any
necessity for the addition of valves to your receiver.

(4) Probably the addition of the third coil to your
three-coil holder would be of assistance. We
suggest you examine the coil holder and remove
the coiuiections so that, when the coil is inserted

in the holder, it will be in series with the circuit.

At present the coil holder is short circuited.

" J.W." (S.E.13) asks for a diagram of a three-

valve receiver with a three-coil holder.

We would refer jou to the diagram given on
page 583, January 27th issue. It will be noticed
there are three coils coupled together in this

diagram, and the method of coupling three coils

in a three-coil holder is the same. The closed

circuit coil will be the centre coil, and the outer
coils the reaction and aerial coils. The diagrain is

very suitable for your purpose, and switches are

Fig. 1. Two-valve note magnifier panel. A switch
is provided to cut out the la-^t valve when required.

provided for the purpose of '
1 ) connecting the

A.T.C. or .4. T.I. in series of parallel : (2) connecting
the aerial and closed circuits with the grid and
filament of the first valve; (3) connecting the
high frequency valves ; (4) cutting in or out the
last valve : and (5) for reversing the reaction coil

connections.
•' T.W." (W.12) asks (1 ) for a design of a tele-

phone tran.iformer to operate a I20-o/i7» loud speaker.

(2) What gauge of wire should be used for the winding

of the loud speaker.

(1) A suitable design is given in re|>ly to

"H.D.K." (Clapham), page 5J3, January' 20th
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issue of this journal. (2) We suggest you wind the
loud speaker witli No. 34 S.S.C. wire.

"WILK " (S.E.12) asks (1) Whether u-e could

stale the tuning ranije of the coil in his possession.

(2) With reference to llic diagram submitted, u-h<il

tvould be niitable values for the coils A, B and C.

(3) Is a telephone tra n.sfor»ier necessary when it is

desired to use 4,000 ohm teteplimies.

(1) The coil will tune from about 200 metres
up to 2,500 metres, assuming you have a full-size

post ofKce aerial. (2) The diagram submitted is

quite correct, and, as you suggest, the coils A, B
and C, are intended to slide one within the other.

Coil C is the outer coil, and A the inner coil.

Coil B slides between coils A and C. (3) If it i.s

desired to use 4,000 ohm telephones, a telephone
transformer is not requireil, and the telephones are

connected directly in the anode circuit of the last

valve.

"H.F." (Greenock) submits a diagram of his

receiver, and a*/,-* (1 ) Whether the values are suitable.

" F.J." (London, N.16) asks for a diagram of a-

three-valve receiver with provision for using crystal

or valve detector.

A diagram is given in Fig. 2. To itse the valve
detector and note magnifier, put switch 1 to the
left, and 2, 3 and 4 to the right. To use the valve
detector only, put switch 1 to the left, 4 to the
left, and 2 and 3 up. To use crystal dete<'tor and
valve note magnifier, put switch 1 to the right,

2 to the left, 3 to the right, and 4 up. To use the
crystal detector alone, put switch 1 to the right,

2 and 3 to the left, and 4 up.

" S.C.F." (Watford) submits a diiigrum of
his receiver and asks (1) Why he has difficulty in

hearing the broadcast tran.smissions. (2) How may
the reaction coil be coniiected so that it will increase tfie

signal strength result from the reaction coil beitif/

coupled uith the anode coil. (4) For criticism.

( 1 ) and (4 ) The diagram of connections submitted
is not quite correct. The secondary circuit should
be tuned with a small variable condenser with a
maximum value of 00005 mfds. The grid leak

Fig. 2. A 3-valve receiver. A crystal detector may be used instead of the detector valve when, required.

(2) Should dead end switclies be fitted to the coils.

(3) Should it be possible to receive the London
broadca.st transmi.ssions when a frame aerial is used.

(4) Will the circuit meet the Post Office requirements.

(1) The diagram of coruiections is correct except
that the closed circuit condenser is shown connected
in series viith the closed circuit inductance instead
of in parallel. (2) We do not think any great
impro\ement would result from the use of deatl

end switches, although, if you care to try, we
would sufrgest the switches be connected to break
the 75th and 120th turns in the aerial circuit.

You migiit try the effect of short-circuiting some
of the disused turns. (3) We think you will

probably hear the London transmissions, although
the signal strength will hardly be loud enough
luiless the conditions are very favoiu-able. We
suggest you use the standard outdoor aerial. You
should hear the PCGG transmissions. (4) We
think the circuit complies with the Post Office

requirements.

and condenser are not shown connected correctly

in your diagram. When a tuned anode winding
is used in the high frequency valve anode circuit,

the grid leak should not be connected across the
grid condenser, but between the grid and filament.

The connection should be with + L.T. The re-

mainder of the connections are correct. The reason
why larger coils are necessary in the timing circuit

is because ( 1 ) the aerial tuning condenser is in

series with the -\.T.I., and (2) because no secondary
tuning condenser has been used. We suggest you
continue using the A.T.C. in series with the
A.T.I., and use a small condenser—one having a
maximum value of 00002 mfds—to tune the re-

action coil. (2) If bringing the reaction coil closer

to the closed circuit coil reduces the signal strength,

the connections to the coil holder should l^e simply
reversed. It will then be found that bringing the

reaction coil closer to the closed circuit coil increases

the strength of the signals. (3) If the reaction coil

is coupled with the anode coil, reaction effects
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may be obtained, although with the type oranode
coil in use, you would find it difficult to secure the
proper coupling.

"ENGINEER " (Birmingham) asks (1) -Are

the values shown on the diagram subtnitted correct. (2)
What standard book- dealing with wireless reception,

do we recommend. (3) Is it best to obtain a licence

to use a receiver which has the reaction coil coupled
with the aerial circuit.

( 1 ) The values of the condensers given in the
diagram arc too large. The aerial condenser sliould

have a maxiniura value of 1)001 mfds., and the
closed circuit condenser 00005 inifds. The grid

leak may be 2 megohms. A 2 mfd. condenser may
be connected across tlie H.T. battery. (2) It is a
difficult, matter to know which book to recommend
without information concerning your present
wireless knowledge. We suggest you read Bangay's
" Elementary Principles of Wireless Telegraphy,"
Parts I and II, and then choose a standard work,
such as Jlorecroft's " Principles of Wireless
Telegrapliy and Telephony." These boolis may
be obtained from the Mail Order Department at
this address. (3) We suggest you apply to the
Secretary of the Post Office, London, for an
experimenter's licence. We cannot say whether
he will grant you a licence.

"H.H.D." (Essex) asks whether, by using a
sritable transformer and chemical rectifiers, as
described in the issue of December 3<)th, it would be

possible to charge his acctwiulotors.

The method of obtaining direct current from
alternating current referred to is only suitable
when a few milliamperes is required, and the method
is not suitable for supplying heavier currents to

charge accmnulators. We suggest you abandon
the idea, and use a special valve or mechanical
rectifier. Reliable electrolytic apparatus, however,
for accumulators from A.C. mains is on the market.

" J.J.H." (Waterford) asks (!) For a diagram
of a low power telephone ti-ansmiticr. (2) What
voltage will a MansbriOge 2 wfd. paper dielectric

condenser withstand. (3) How to find the output

of a small valve transmitter. (4) What would be

the approximate range of a C.W. transmitter using

100 volts H.T., and a telephone transmitter using
100 volts H.T.

{ 1 ) A suitable diagram is given in Fig. 3.

The aerial coil may be a winding 6" in diameter,
of No. 16 D.C.C. About 20 turns will give you a
sufficient inductance to enable you to make the
correct wavelength adjustments. The wire should
be spaced slightly. The reaction coil may be a
winding 4" in diameter and 2" long, of No. 22
D.C.C. The transformer coimected in the grid

circuit is a microphone transformer, with the
secondarj' shunted by a small variable condenser.
The condensers used should be able to withstand
the high voltages which may be generated.

(2) A 2 mfd. JIansbridge condenser will probably
safely withstand 100 volts D.C. They will not,

however, stand up to a pressure of 100 volts when
coimected in an oscillating circuit. When piu'-

chasing these condensers care should be taken to

see that the insulation is good, otherwise the H.T.
battery will soon discharge. (3) If a o-watt
transmitting valve is used with the best adjustments
you may expect to put about 5 watts high

frequency energy into the aerial circuit. The
amount of power required would then be about
10 watts. The efficiency of the valve is about
50 per cent. (4) This question is not clear, but
with a good outdoor aerial and proper adjustments
with a suitable valve, and 100 volts on the plate
you should be able to transmit C.W. and telephony
for a inilo or two. The range as a telephone
transmitter is necessarily much less than the C.W.
range.

"VAMBERG" (W.G.2) asks (1) W/uit type
of coil is recommended for tuning coils. (2) Would
any advantage be gained through coupling the reaction

coil with the aerial coil and anode circuit coil.

(3) What would be suitable dimensions for a set of
honeycomb coils to tune up to \ ,500 metres. (4) Will
the use of telephone jacks reduce the signal strength.

(5) Will connections, which are 3' long between the

tuning coil and the remainder of the receiver, cause
a reduction in the signal strength. (6) How many
different anode potentials can be applied to the valves.

(
I ) We suggest you use plug-in coils for the

anode coils. We suggest you construct coils

having the following numbers of turns : 25, 35, 50,

75, 100, 150, 200, 250, 300, 400, 500, COO and 7.50.

The coils should be about 1" wide, and the smaller
coils could be wound with No. 22 and the larger

with No. 28 D.C.C. The former should be 2^" in

cUameter. (2) We suggest you couple the reaction

coil with the anode coil. There is no need to

couple the aerial coils with either of the two latter

coils. (3) The coils should have the dimensions

Fig. 3. Simple telephony transmitter. Tlis minus
terminal of the H.T. is connected to earth.

given in No. (1). (4) We do not recorrunend tho

use of plugs and jacks in high frequency circuits.

(5) All connections, especially grid connections,

should be as short as possible, and we suggast yovi

reduce the distance between the timer and amplifier.

(6) The method of applying difierent H.T. poten-

tials to the anode of the valves in the amplifier is

given on page 601, Fig. 3, February 3rd issue.

We would point out that only four questions are

permitted.

"H.A." (Weston-super-Mare) asks (1) With

reference to the article described by Mr. A. J. Bull

in the Augu.tt issue of this journal, is the coil which

is shown on the top of the instrument a reaction coil.

(2) Will the Post Office permit the use of this receiver.

(1) The coil which is seen on the top of the

instrument is not a reaction coil. It is the anode
coil, and is used for high frequency amplification.

(2) We think you will have no difficulty in obtaining

a licence to use this receiver.
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"H.E." (S.E.23) submits a diarfram of a
receiver he proposes to construct, and asks for advief.

The condenser C.2 should 'have a value of
0-001 mfds., and C.l should be variable up to
0-004 mfds. We suggest the use of one or two
fixed condensers, which may be connected in

parallel, combined with a 00005 variable con-
denser so that tho best capacity may be obtained.
The inductance coil L. 1 may be a winding 4" in

diameter and 6" long, of No. 22 D.C.C. Ton
tappings should bo taken. If it is desired to use a
plug-in type of coil the coil may be tuned either

with a condenser in series in the aerial circuit,

or with the condenser connected across the coil in

the usual manner. Two coils, L.2 and L.3, may be
in tlie form of a loose coupler, or a two-coil holder
holding two plug-in coils may be iised. Coil L.2
may have a winding 4" in diameter and 6" long ;

No. 26 D.C.C. Coil L.3 may be 3" in diameter and
6" long. No. 30 D.C.C. fen tappings should be
taken from each coil. We do not recommend that
coils L. I, L.2 and L.3, be in the form of a three-coil

holder. With a circuit of this description a good
deal of experimental work is required before satis-

factory results are obtained. We would refer you
to the issue of May 27th of this journal, where
several circuits with constructional particulars are
given, and which shows how one, two or three valves
may be used for the purpose of dual amplification.

" B.D. " (Cambridge) asks (1) How to obtain

reaction effects with the anode coil. (2) For critici.f)n.

of aerial arrangement.

(1) It is a rather difficult matter to secure
sufficient coupling between a reaction coil and a
tapped" anode reactance coil of the type mentioned.
However, if you wind 200 turns of No. 30 S.S.C.

wire in a former 2i" in diameter with a 1" screw
^" wide, you will obtain sufficient coupling. The
reaction coil should be timed with a small con-
denser having a maximum value of 0.0002 mfds.
The reaction coil may have three taps ecjually

spaced. Much louder signals should be received
if the instriunent is located dowiLstairs. (2) It will

be remembered that the actual height of the aerial

is its height above the instriunent, and not its

height above the ground. If the lead-in were
brought in on the bottom floor, the earth connection
could be taken to the water main, and the result

would be a much lower resistance earth. If possible,

the free end of the aerial should be raised to a
height of 40'.

"R.B." (Cheshire) submits a diagram of his

receiver and asks for advice.

As it is required to receive over a wavelength of
200—500 metres, we suggest you use small
cylinrh'ical coils, as they are the simplest to make
and are the most efficient. The aerial coil may be
4" in diameter and 2 " long of No. 20 D.C.C, and
four tappings should be taken. It is not possible
to give the exact position for the tappings because
we have no particulars of the capacity of yoiu-

aerial, which is the factor that determines the
position of the taps. The anode coil marked L.2
will be 4" in diameter wound with No. 28 D.S.C.
Tappings should be taken at the 20th, 30th, 45th
and 70th turns. The reaction coil should be tilled

with No. 28 D.S.C. wire. The idea of the arrange-
ment is cpiite suitable, although consideialilo

experimental work will be necessary before the

arrangement suggested will give satisfactory results.

The condenser values given are quite suitable.

You may find it necessary to use a 6-volt accu-
mulator in place of the 4-volt shown. The anode
coil 'of the A.T.I, should be well spaced so that
they do not inter-act.

"MANTOLA SUBSCRIBER" asks (1)
Whethe.r the diagram submitted is correct. (2) For
partiodars of suitable tuning coils. (3) Whether
the receiver should operate a loud speaker.

(1) Wo have examined the diagram of connec-
tions and the connections are correct, apart from
the switch in the aerial circuit, which disconnects
the condenser in one position, and in the other
position the condenser is in parallel with the coil.

We do not recommend the use of so many switches,

because the signal strength is seriously reduced,
and there is no practical advantage in using
switches having so many contacts. We suggest
you use switching arrangements as shown in many
issues of this journal. The switches should be of

the anti -capacity type, or double-pole throwover
switches may very conveniently be used. The
reduction in signal strength is particularly notice-

able when grid circuits are switched. (2) We
suggest you use basket coils connected in series.

Suitable coils would have 35 turns of No. 26
D.C.C, wound upon a former 2" in diameter.
Six of those should be connected in series and
mounted together, with about J" between each
coil to reduce self-capacity. The connections
between the coils may be taken to a switch. The
closed circuit will require eight of these coils, and
the anode circuit may have ten coils, each having
50 turns of No. 30 D.C.C. wound upon a 2" former.

The anode tuning condensers have a rather large

value, and we suggest you use condensers with a
maximiun of 00002 mfds. The smaller the value
of these condensers the bettrOr the results in general.

A receiver wired according to the diagram submitted
should amjjlify signals sufficiently to operate
a loud speaker. We would point out that a loud
speaker is a power operated instrument, and low
frecjuency coimeeted valves are required. High
frequency valves are for the purpose of increasing

the signal strength before rectification. A rectifier

works best when signals having considerable

ampUtude are impressed across its input circuit.

SHARE MARKET REPORT.
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American Ideas in British Design.
THE CONSTRUCTION OF A FOUR VALVE DETECTOR AMPLIFIER.

Bv Percy W. Harris.

THE instrument I am about to describe

was designed and built in the endeavour

to produce an efficient four-valve set

which would combine simplicity of operation

with compactness. In addition it incorporates

two features not frequently found in British

amateur - built

apparatus- plug-

and-jack control

and concealed

valves. It is not

a complete re-

ceiver, as the

means of tuning

are absent, but

it can be at-

tached to any
existing tuner

and will be found
a very interesting

instnunent to

build and oper-

ate.

The first valve

is used as a high

frequency am-
plifier, the second

as a detector and
the third and

fourth as note

.4 Four- I'lih'i

magnifiers. The couphng
of the high frequency valve is of the

reactance-capacity tj'pe, the anode coil being

provided with twelve tappings to cover

all wavelengths. While this form of coil

is not quite so efficient, save on its " peaks
"

or optimum points, as one which is combined
with a variable condenser, it is nevertheless

very simple to handle and gives good results,

even in the hands of the beginner.

A particular advantage of this instrimient

is the simplicity with which it is possible to

change from one
combination of

valves to another.

If the photo-

graphs and
diagrams are
examined, it will

be seen that

there are three

plug sockets and
three switches on
the front of the

instrument. The
switch on the

right is a mini-

ature tumbler

switch made of
ebonite, serving

to switch all of

the valves on
and off as re-

quired. This
is an advantage

when it is desired to leave the set accurately

tuned to a station with the valve rheostats

set at the best position for each valve. Once
these positions have been found the whole

instrument can be switched off, left for the

night, and switched on again the next evening

Ijt'hrlur -impliji'^r, tin; cuit^tructtui' of which i

fully described in this article.
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without the necessity of making new adjust-

ments. This is much appreciated by unskilled

members of the family who may want to hear

the bedtime stories in daddy's absence.

The central switch controls the high-

frequency coupling coil tappings. The wave-

length ranges for each tapping are supplied

with the coil and can be marked on the panel

or noted in any convenient place, such as on

the inside of the lid of the box. There are

actually 13 studs, the first being an "off"
position, which is sometimes useful for ex-

perimental work.

The left-hand two-way switch serves to

switch the high frequency valve in or out.

The three jacks are so wired that when the

plug belonging to the telephones or loud

each circuit before forming an opinion as to

its relative merits.

The terminals are marked in the diagram

on this page, and explain themselves The
large diagram on page 820 shows the internal

connections and arrangements of components

on the back of the panel and on the base of

the instrument. To understand this diagram

it must be remembered that it is drawn as

if the panel were laid flat on the table in the

same plane as the baseboard. The relative

position of parts can be better understood by
bending the drawing so as to bring the back

of the panel vertical, leaving the baseboard

flat.

Before we start the constructional work,

here are the components required :

—

Dtftffrinn .shoir'nuj the layout oj the panel {top).

speaker is placed in the left-hand hole we
work with the detector valve (with or without

the high frequency valve preceding it, according

to the position of the switch), while plugging

in to the central or right-hand holes brings

in one or two note magnifying valves as

required. There is a separate filament resistance

for each valve so that those not required can

be cut off, saving current.

A further advantage lies in the fact that the

filament resistances can be set to suit each

particular valve, a matter of some importance

if one desires to use or try different kinds

for different purposes. Some valves, for

instance, work very well for note-magnifiers,

but poorly for detectors or high frequency

amplifiers, and it is well to try each valve in

Ebonite panel, Y or I" thick, measuring
12" by 7". (This is the smallest possible

size for the components used, and if desired

it can be larger).

Ebonite strip, lol" by il" by j".

Suitable tapped anode coil.

Ten terminals.

Four filament resistances for panel mount-
ing.

Two double-circuit jacks.

One single-circuit jack.

Two switch-knobs with arms.

Fifteen contact studs.

One miniature tumbler switch (this can be

obtained from any dealer in motor acces-

sories).

One grid leak (2 megohms).
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Fixed condensers as follows (one each) :

00003 ml'ds.

0^00 1 mfd.

O'Oi mfd.

Two intervalve transformers of any good
make.

Four valve sockets.

One plug for jacks.

Suitable hinged-lid box, constructed in

a manner to be described.

Quantity of connecting wire (tinned) and
insulating tubing.

About three dozen 6BA metal screws with

nuts. (These may be about J" long).

The first step is to remove the shiny surface

of the ebonite with fine emery paper, working
with a circular motion so as to give a smooth
even finish without scratches. The edges of

the ebonite should also be finished off smoothly.

This can be done by glueing a strip of emery
paper to a board and rubbing the edges of the

panel along the abrasive surface so formed.

Now mark out the back of the panel with

the positions of the various terminals and
components. Use for this purpose a sharp
" scriber," which can be purchased from any
tool shop for about a shilling. With the aid

of a ruler or other straight edge scratch a

fine line parallel with the left and right edges at

a distance of three quarters of an inch in. On
these lines mark off (by means of a transverse

scratch) points at J in. from the top, at i^ ins.,

2f ins., and 3J ins. These points will give

the positions for the sets of four terminals on
each side.

You will also need three horizontal lines,

the uppermost being two mches, the second

four, and the lowest five and a half inches

from the top. These three lines will give you
the horizontal positions for the switches, jacks

and filament resistances. The thirteen point

switch is placed centrally on the upper line,

while the centre points of the right and left-

hand switches are two inches from each side.

On the middle line mark off points at the

exact centre and at I'l ins. on each side of

this, so as to give the positions for the jacks.

Other points will need to be marked off to

take the fixing screws for the box, the various

components and the switch points. These
cannot be indicated by measurements, as they

will differ for different components. Their
positions are best found by laying out the

components in their correct positions on the

back of the panel.

As this set can be made to look very pleasmg
when finished, the reader is stronglv advised to

take pains with this initial marking oat. When
all the positions have been indicated, take

a centre-punch (this can be bought for a shilling,

or a substitute can be made from a large French
nail), and with a hammer make a small

depression on the exact point where a hole is

to be drilled. Do not trust the drill to make
a hole in the place you want, with merely a

scratch to guide it—drills have a nasty habit

of slipping about a sixteenth of an inch without

being noticed, if there is no central depression

as a guide. The use of a centre-punch is

strongly advocated and will make drilling

much neater and simpler than is otherwise

possible.

Here is a hint which will be found helpful

when it is necessary to drill holes to take

fixing screws for such items as the fixed con-
denser, grid leak and tumbler switch. These
articles will probably have holes already drilled

in them, and it is then merely necessary to drill

clearance holes in the panels through which
suitable screws can be passed, nuts holding

the screws in place. Many beginners find

difficulty in drilUng the holes in the exact

places necessitated by the holes in the com-
ponents. The simplest way is to lay the article

on the panel in the position it is to occupy,
and drill through one of the holes in the article.

The drill is then withdrawn and a suitable

metal screw (probably 6 BA) dropped through
the clearance hole so formed, holding that

end of the component in place. The second
hole can now be drilled in the same way. If

this is done the beginner is often saved the

annoyance of finding that the holes in the

panel and those in the components do not

exactly coincide.

The holes to take the jacks will probably
be larger than the largest drill available to

the average experimenter. In this case it is

well to mark out on the panel small circles of
the size required, and then drill out the centres

with the biggest drill available. The holes

can then be enlarged with the help of a fret-

saw or a round file.

The radius of the semicircle on which the

studs will fall will of course depend upon the

radius of the switch arm used. The separation

of the studs should be just less than the width
of the switch arm, or the latter will fall between
the studs when the switch is rotated. To
determine the points for drilling the holes

for the studs, first scratch with dividers a semi-
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Diagram of couuertionf' jor the underside oj the j.iniel.
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circle of the radius of the switch arm, next

mark off the point for the stud numbered 6

(this is exactly on the centre line of the panel),

and then with the same di\iders mark off six

points on each side. This will give a sym-

metrical layout. As before, use a centre

punch before drilUng. The drilling of the

holes for the two-point switch on the left of

the panel will present no difficulties, nor will

the drillings for the filament resistance

spindles and their securing screws. For these

latter adopt the procedure advocated in a

previous paragraph, drilling through the holes

in the resistance formers.

After the panel has been drilled, lay it aside

and drill the strip of ebonite which is to take

the valve holders. For convenience in wiring,

it is advisable to drill holes around each of

the valve sockets as shown in the illustration.

You will see why later. The strip must have

a hole at each end to take the wood screws for

securing it to the base strips.

The remaining holes are for the grid leak,

grid condenser and the tapped anode coil.

The grid leak is wired between the grid

condenser and the filament, and not across the

grid condenser, so that the pattern of grid

condenser which carries the grid leak in clips

across it will not do. In the illustration

of the back of the panel the grid leak and con-

denser are both made up between strips of

ebonite. There is no special reason for this

other than that the author happened to have

these two components handy. The reader

will probably use small ready-made grid

condensers and a leak between clips. The
holes for these are easily made as previously

explained, as are the holes for the tapped

anode coil bracket.

Before we can wire up the instnunent it

is necessary to make a suitable cabinet. This

should measure (if exact dimensions of the

panel described are followed) 12" by 7" by 8|"

externally. The baseboard, measuring 8|"

wide, should have fixed at each end strips of

wood measuring 8|" by i" by about J" thick.

The length of this base should be 12", less

twice the thickness of the wood used for the

: ide pieces, as these will be screwed to the

ends and will be partly supported by the

thickness of the strips which also serve to

raise the valve-holders to allow room for the

wiring and the projecting legs.

The back and the top are fixed in place

after the panel has been fitted and the instru-

ment wired. The top should have a hinged

lid to allow access to the valves. The back

is simply a suitable piece of wood which can

be screwed on when required.

If the reader gets his cabinet work done for

him, he should arrange for the box to be

made so that the top and back can be screwed

on separately, or he will have difficulty in

assembling.

Assembling the Set.

Wiring up should be carried out with

tinned copper wire of suitable thickness (such

as No. 18 or No. 20 S.W.G.), insulating tubing

being used everywhere. Owing to difficulty

in handling it may be necessary to. use finer

wire for wiring up the tappings of the anode

coil and the studs of the multi-stud switch.

These leads should be kept as short as possible,

if the efficienc}- of the tapped anode coil is

not to be lost.

To begin wiring lay the big panel face down-
wards on the table and connect up all leads

which begin and finish on the panel itself.

Solder all connections, as it is not easy to tighten

up nuts at a later stage if they shoijd become

loose. Be careful to keep all leads as short

as possible. When these connections have

been made, solder long wires to all the terminals

and connections which have to be joined

to the components mounted on the baseboard,

generous lengths being used, as the surplus

will be cut off later.

Now mount the various components which

are placed on the baseboard, leaving for the

moment the ebonite strip which carries the

valve holders. There are two fixed condensers

here, one (o-ooi microfarad) in the middle

and another (o-oi microfarad) secured either

to the side strip as shown or, if not a vertical

pattern, to the left upright piece. Be careful

to place the intervalve transformers with their

terminals in the positions shown.

It will now be necessary to solder lengths

of wire to the terminals on the underside of

the ebonite strip. These wires can be threaded

through the holes around each socket and

left for the moment projecting upwards, the

strip then being secured by two wood screws

to the end wooden strips previously men-
tioned.

The final stages o'^ assembly consist of

securing the upright panel to the front of the

cabinet, and pulUng the long wires from the

panel across to the terminals or points to

which they are to be soldered. When the

correct length of these leads has been measured,



S22 THM WIRELESS WORLD AND RADIO REVIEW March 24. 1023

they are cut off to size and soldered in place

(tubing being slipped on as usual). In some
cases, such as when joining the panel to the

valve sockets, one wire will be soldered to

another. When this is done it will be found
convenient to twist the two wires together

before soldering.

The set should now be tested. This will

be found quite an easy matter, as one, two,

three or four valves can be used at will. If

all is well the back and top can be secured in

place.

Notes on Operating.
This set will need some form of tuner,

which preferably should be a three-coil holder

seriously inconvenienced by the howl set up.

With the tapped anode coil is supplied a

table showing the wavelength range for each

tapping. This can either be mar;<ed on the

panel against the particular studs (you can get

the panel professionally engraved for a

reasonable sum at any dealers), or the table

can be gummed to the lid of the box.

No provision is made in the design for a

telephone transformer, but the reader is

strongly advised to purchase one and to

take the leads from the telephone plug to

the transformer, which can be mounted in a

suitable box with terminals for telephones or

loud speaker.

The circuit didgram.

with two variable condensers (o-ooi for aerial

tuning and 0-0005 for closed circuit) with

a series-parallel switch for the aerial condenser

and a reversing switch for the reaction coil.

This latter is necessary, as when the H.F.
valve is cut out it will be found necessary

to reverse the leads to the reaction coil. If

less selectivity is required and the reader

is not accustomed to the rather tricky ways of

three-coil tuning, two coils can be used, but

of course direct reaction on the aerial must
not be used on broadcast wavelengths during

broadcast hours. The reader is begged not

to use it on short wavelengths even after

broadcast hours, unless he is perfectly

certain that the set is not radiating, or the poor

amateur burning his midnight oil will be

The finished instrument will be found ex-

tremely simple and convenient to operate, as it

is a great advantage to be able to change from
one to two, three or four valves in a moment,
and there is no critical high-frequency tuning.

It is a'so economical to work, as the valves

not in use can be switched off. If good
qualitj' components are used, the efficiency

of the set will compare very favourably with
the most expensive four-valve sets, while

in size it is much more compact than
most of the commercial four-valve in-

struments now on the market. It is not
necessary to drill inspection holes or ventilating

windows for the valves if the lid is left slightly

raised during operation. This can easily be
effected with the aid of a catch.
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Wavelength Abacs.
SIMPLIFYING INDUCTANCE AND CAPACITY CALCULATIONS.

By J. A. ToMKiNS, A.R.C.S., F.Inst.P.

THERE have been published from time

to time in the Wireless World and

Radio Revieiv and elsewhere, abacs

relating to the various formula employed in

wireless telegraphy and telephony.

One of these, based on a little-known
property of the conic, is due to Dr. W. H.
Eccles and is described in his " Wireless

Telegraphy and Telephony." It expresses

the relation between the wavelength A, the

inductance L and the capacity C of an oscilla-

tory circuit, these quantities being read off

in the usual way from the alignment obtained

by means of a piece of thread.

It consists of an ellipse on the major axis of

which a scale of wavelengths is marked off

from one vertex, while along the two arcs

scales of inductance and capacity' respectively

are similarly described. By stretching a

thread through the divisions corresponding to

the values of any two of the three quantities

A, L and C, the third may be determined by
observ'ing the reading in alignment with the

other two.

The relation between wavelength, inductance

and capacity- is given by the equation

X = KsLC . . . (i)

where /C is a constant which depends on the

tmits employed.

If A be expressed in metres, L in micro

-

henrys (jiH) and C in microfarads (/nF) the

equation is

A= 1885 \ LC .

This may be written in the form

-4- V" = W\ where W=-^
1885

j

1885
LC

(2)

(3)

whence
L
W

W
c (4)

The last equation sugge.ts ;he following

simple abac for determining L or C ;

—

On a . heet of ordinary squared paper take

two of the ruled l^nes a', distances IF from

the top and left hand sides. These, numbered
from the top and left respectively, are the

L and C scales for the given wavelength.

If, then, a thread be pinned at the left-hand

top corner and stretched so as to cut the two

scales, the readings at these points will gi .e

corresponding values of L and C for thts

wavelength. Hence, if the thread be set to

a given reading in one scale the required value

can be read off from the other. Values of

A for the various lines can be marked at the

top and side of the diagram.

For values outside those indicated it is

necessary to multiply or divide by the

appropriate power of ten, as described below.

Fig. 1.

As it is not very convenient to determine A

by this method, another, wh ch gives L, C or

A with equal facility, may be employed.

The chart shown on the accompanying page

is based on the following simple principle :

—

Take three parallel equidistant uniform scales

with their zeros in alignment and along which

the values of the three quantities L, A and C
respectively are marked Fig. i). If then we
take any two divisions Z, and C on the first

and. third scales, their join LC will meet
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- 2D0O

- 1900

- lAOO

I70O

- 1600

. 1^00

MOO

1300

^ 300-- »o S+ 5

Fig. 2.
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the middle scale at the division A given by
the equation

A = H^-C) . . (5)

We are thus able to read off half the sum,
i.e., the arithmetic mean, of the two quantities

L and C.

Next suppose that we wish to find in a

similar manner the geometric mean of the

two quantities, i.e., to solve the equation

A = X LC . . . (6)

Taking logs we get

logX=hlogL UogC . (7)

This equation can be dealt with if, instead

of uniform scales, we take logarithmic scales,

the divisions being marked, not with the

logarithms, but with the numbers themselves,

as in the ordinar}' slide rule.

Then the join of any two divisions L and C
will meet the middle scale at the point A,

which satisfies equations (3) and (2) and
therefore gives the geometric mean of L and C.

Finally, taking the usual wavelength equation

A = 1885 ^TC . . (8)

Ave get

log A = log 1885 + Uog L ^ UogC . (9)

Here the reading required will be higher

up the middle scale than that obtained in the

previous case by a distance log 1885. Hence,
to obtain the reading directly the whole scale

may be supposed shifted down by this amount
so that division 1885 of the middle scale will

come into alignment with divisions i of the

other two. Since, however, the logarithms

of successive multiples of 10 differ only by
unitA', the decimal part being the same, so

that the scales are repeated at these intervals,

this operation is equivalent to bringing

division i'885 into alignment and multiplying

all the readings of the middle scale by 1,000.

Convenient scales can be obtained by multi-

plying the readings of the L scale by 100,

dividing those of the C scale by 10,000 and
therefore dividing the readings of the A scale

by 10. The final result is shown in Fig. 2,

in which the C scale is also marked in micro-

microfarads j^i IJ.F), for which unit the numbers
are the same as those on the L scale.

If one or both of the values lie outside the

scales, the readings may be suitably altered by
noting that if the numbers on the L scale be

multiphed by 10" and those on the C scale

by 10", then the numbers on the A scale must
be multiplied by lo* '" " , as may be

seen by equation (2).

Thus if w ^ 2 and n -= 4, then ^ (/« r")=
I, so that the A readings must be multiplied

by 10 ', i.e., divided by 10, as was done

to obtain Fig. 2.

Obviously m ^ n must, for convenience,

be an ei'en number, to avoid the awkward

multiplier \ 10. As examples take :

—

(i) L = 1,000 fxH,, C = 0-0002 jxF (or

200 /.( ^F).

The join AB of these readings

meets the middle scale at

A = 845 m.

(2) L = 100 i^lH, C 00002 /tF.

The join B C gives A = 267 »i.

(3) L = 1,000 nH, C = 0002 fiF.

These values being 10 times those

in (2), the reading of the middle

scale must be multiplied by 10,

giving A -= 2,670 m.

In a similar manner, if any two of the three

quantities L, C and A are given, the third may
be found.

This abac was made by cutting strips from

a sheet of logarithm paper and pasting them
on a piece of cardboard. A disadvantage of

this method is that the paper stretches some-

what, and, if the stretch is not imiform

throughout, this would lead to slight inaccuracy.

The obvious, though longer, method, is to

mark off the scales on ordinary squared paper

from a table of logarithms or to transfer to

a piece of plain paper, the divisions of a slide

rule. But, to save all trouble, a sheet of

logarithm paper could be used by merely

nimibering the divisions on three equidistant

parallel lines if all readings on the A scale are

increased or decreased, as the case may be,

by an amount corresponding to the constant

distance log 1-885. This could be effected

by the use of a piece of thin card or celluloid

cut to length or having on it two marks at the

required distance apart.

Journal of The Radio Society of Great Britain.

Some enquiries from members of the Society

have indicated that they are unaware that, at

the last Annual General Meeting it was

announced that in future the Journal of the

Society would be published in half-yearly

volumes instead of more frequently as in the

past. This explains why it is that copies of

the Journal have not been circulated recently.

The volume for the past session, however,

is now in preparation and will be circulated

shortly.
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THE SUCCESSFUL TRANSATLANTIC TRANSMITTING STATION
OF THE RADIO SOCIETY OF GREAT BRITAIN.

By Philip R. Coursey, B.Sc, F.Inst.P., A.M.LE.E.

iCitiiliinu-tl from p. jHg of prc'ioiis issue, j

THE filament lighting current was

obtained from a transformer fed from

the j-o cycle supply. It was, however,

desirable to earth the junction point of the

secondaries of the two HT. transformers,

otherwise we might subject the windings

to a greater voltage than that for which they

were insulated. Hence the secondary of the

filament transformer must be insulated from

earth for the full rectifying voltage, and we
had some trouble at first in getting adequate

insulation at that point. As we were some-

what pressed for time, the difficult}' was

overcome at first by supplying the rectifying

valve filaments from accumulator batteries.

^X'e had a 20-volt accumulator battery which

we fitted up on a wooden platform and some
insulators to insulate it from earth, and in that

way fed the filaments of the rectifying valves

without any fear of breakdown to earth.

It was for this reason that we had to arrange

for the charge to be put back into the batteries

between each transmission. The two valves

each took about 5-1 amperes filament current,

and this needed to be put back again fairly

quickly. \X'e actually charged the batteries at

10 amperes, but difficulty arose owing to the

short time of preparation beforehand, during

which we pretty well exhausted the batteries,

so that it was necessary to put in some charge

each time before we took some out to light the

valves, since we had no time to get a full charge

into the battery. Mr. Fogarty, of the Zenith

Manufacturing Co., Ltd., eventually made up a

special transformer for us with heavy insulation

between the windings, and we then got the

circuit to stand up to the rectified voltage,

so that half way through the tests we changed

over from the battery lighting of the rectifier

filaments to A.C. lighting. This made no

difference to the running of the set to any

appreciable extent, but eliminated the battery

charging troubles.

I am explaining these things as we did

them because it thus gives a better idea of how
the arrangements were made, and also because

I wish to show you that the set was in no

way fitted in an elaborate manner. It was

really a rush job put together with the idea

of getting something to work rather than

something nice to look at.

The oscillation circuit used was of a

more or less conventional r\'pe. In the main
three types of circuit were tested, and eventually

transmission was e ''ected with the third one

since it was the simplest and as effective as

the others. The first type of circuit was of the
" anode tap " variety, with anode and grid

tappings on to the aerial tuning inductance.

Two T4A valves of the M.O. Valve Company
were connected in parallel for the oscillators.

Fii). .">. Fir.ll Ir/pe of o.icilldtion circuit.

Each of these valves was capable of dissipating

about 450 watts on its anode, so that by
limiting our input to a kilowatt nothing

serious happened to the valves if they stopped

oscillating, the valves being thus capable of

dissipating the whole of the energy on their

anodes without being damaged. The anodes

just began to show red under these conditions,

so that under normal working conditions

when the energy was passing out into the

aerial the valves were quite cold.

In the first place we used the arrangeme.at

sketched in Fig. 5, the H.T. supply being

drawn from the terminals of the smoothing

condensers shown in Fig. 4, through a radio

frequency choke h., on to the anode of the

oscillator valve. An adjustable potential was

at first applied to the grids of the valves by
means of the battery B. That was the first

type of circuit employed, but as I said, at the

time we were not satisfied with the aerial

current, though, as we afterwards found, it
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was nearly as large as was obtainable from the

set, so we tried other arrangements.

A series condenser was used in the aerial

circuit, since the aerial is quite a large one for

operating on 200 metres, its fundamental

being fullv 2CX3 metres. This series condenser

was oooo> microfarad capacity, and was

designed to carry up to 10 amperes at any

voltage not exceeding about 10,000 volts.

At these frequencies and by using that con-

denser we were able to get more inductance into

the aerial circuit, since by its use we considerably

reduced the effective aerial capacity. It is

frequently thought that the use of a shortening

condenser is undesirable on 200 metres, but

I do not think this is really so to any serious

extent providing one does not introduce any

losses in the condenser. The fact that one

can get more current into an aerial by that

means, means that more energy must be

radiated from the aerial, since the ordinan,'

transmission formula shows that the signal

strength depends upon the product of the

current at the base of the aerial and the effective

height of the aerial.

For the oscillation circuit we had a choice

of three inductances, one being in the form

of a solenoid of copper strip about 15 ins.

diameter, the strip being about ij in. ,',, in.

with about J in. spacing. We had also one

woimd in strip i in. ,V in. and one similar

to the one I first mentioned, but with a

smaller diameter. The effect of changing from

the inductance wound with
;,

in. u, in.

copper to the one in i in. ,',; in. strip was

quite marked, the heavier copper strip giving

a lower resistance and appreciably more aerial

current.

With this first circuit it was found difficult

to prevent loss of the 200 metre energy back

on to the condensers of the H.T. supply as

the frequency being so high (a million and a

half per second) very small capacities will

draw off considerable current. Hence eventu-

ally we used the circuit shown in Fig. 6, in

which the H.T. supply was connected between

the valve filaments and the mid point tapping

of the tuning inductance, thus keeping it

entirely at a point of low radio-frequency

potential. We then used a coupled circuit

for the aerial through the shortening con-

denser, and made a separate oscillation circuit

through a separate condenser Co (Fig. 6), which

formed the oscillation circuit with the coil L.,.

We could then get the valves to oscillate at

the desired wavelength independently of the

aerial, and then couple up the aerial circuit

afterwards. As this was done the current

in the oscillation circuit fell from about 25
or 26 amperes to about 5 or 6 amperes as the

aerial drew the energy out of the circuit.

Fill. <i. Fhiiil li/pr of oxcilUilion circuit.

With this arrangement we eventually ob-

tained 41 amperes in the aerial. This did

not seem much at the time, but we took some
approximate measurements of the effective

resistance of the aerial and found it about

30 ohms, so that with 4' 5 amperes we had

something of the order of 700 watts of high

frequency energy in the aerial or were therefore

getting an efficiency from the valves to the high

frequency energy in the aerial of something

of the order of 60 per cent. These are

only rough figures, as we did not take any

exact quantitative measurements. Thirty

ohms sounds rather high for a transmitting

aerial, but as it was almost a vertical aerial,

its radiation resistance might be expected

to be of the order of 25 ohms. The grid

condenser shown in Fig. 6 was eventually

made about 00025 microfarad with a grid

leak of 30,000 ohms.

So far I have not mentioned how we keyed

the circuit. Transmission was only by means

of Morse transmission, and therefore some

method of keying was necessary. The com-

monly adopted methods are keying either i-x

the grid circuit or in the H.T. supply to the oscil-

lation valves. We had not the time available

or the apparatus to fit up special keying

arrangements with extra keying valves, etc.,

nor did we fancy a hand key operating on

6,600 volts, so we eventually adopted the rather

crude method, but still p. 1 effective one, of

keying in our main xoo volt supply circuit

from the 350 cycle generator. The key rather

tended to stick a little, and one or two operators



828 THE WIRELESS WORLD AND RADIO REVIEW March 24. I92:i

had difficulty in transmitting for that reason,

but on, the whole the signals appeared to be

quite clear cut. The charge in the smoothing
condensers was sucked out very quickly by
the valves, and as these smoothing condensers

were fed at 350 cycles, even if two or three

cycles of the 350 cycle supply were necessary

to charge them up, this is quite a small period

and not noticeable at ordinary hand speed

Morse. The method, of course, would not

be suitable with a low frequency supply,

but at 350 cycles it worked quite well.

The general arrangement of the parts of

the set can be gathered from the remaining

photographs. Fig. 7 is a general view of the

inside of the cabin. The hut we used, as

where about 2 ft. 6 ins. square. Four valves

were mounted in it, between the framework
at the top and a second framework fixed

about I ft. down. The filament lighting

transformers can be seen at the base of the

stand, and the rheostats were attached to the

uprights. Where insulation was required

it was provided by means of small strips of

ebonite screwed on to the wood, and carrying

screws and nuts or terminal connections.

The switch mounted on the right of the frame-
work supplied the 200 volts A.C. current to

the primaries of the two filament lighting

transformers. In the lower right-hand corner

can be seen one corner of one of the two H.T.
transformers which supplied the rectifiers.

Fig. 7. (Jenend view of the interior uf the station.

can be seen, is not a very large one, and the

photographer had some difficulty in taking

photographs at all, but eventually obtained

quite good ones. The supply from the

Power Company came in at the right-hand

side, and beneath it is the generator unit

to which I have already referred (Fig. 2).

The driving motor and the generator of this

unit can be seen on the right in the background.

The valves are on the framework on the left,

and the lead-in can be seen behind them.

The key, mounted on a convenient packing

case, can be seen in the centre.

Fig. 8 shows the framework on which the

valves were mounted. It is quite a rough

one, knocked up from wooden strips, the

frame being some 3 ft. 6 ins. high, and some-

The H.T. smoothing condenser bank was on the

floor, and can be seen in the background.

One had to look where one trod with these

things, and space being limited, it was necessary

to walk warily. The milliammeter in the

plate circuit of the oscillator valve was also

on the floor, and can just be seen on the right

of the photograph.

Fig. 9 shows the corner of the hut in which
we actually produced the oscillations. The
inductances I have already referred to can be

seen, the lower one forming the main oscilla-

tion circuit inductance, while the upper one

was in the aerial circuit. The grid leak can

be seen hanging from the earth wire which is

joined to the midpoint of the filament lighting

transformer, and is connected at its lower end
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to the grid condenser. The condensers in the

grid circuit, oscillation circuit and aerial circuit

can be seen arranged around the inductances;

the condenser standing on a porcelain insulator

to keep it well away from earth is the

aerial shortening condenser. An aerial

ammeter was put in the circuit when
required for tuning up.

These photographs may give, perhaps,

just a little idea of how the set was

arranged, and serve to emphasise the

fact that the installation was by no
means a finished one, but was just put

together from whatever materials were

most readily available in the time at

our disposal.

Before concluding it may perhaps be

worth while mentioning where the set

was heard. V('e transmitted for ten

nights at a different time period each

night, and our signals were heard on
four nights out of the ten by ten

different American amateur stations.

They heard our code word trans-

miss'ons, and practically the whole of

the transmissions made on these four

occasions, the signals being apparently

quite good on a single detector valve.

They blame themselves for not hearing

more of our signals, because their own
transmitters would not stop work. So
many of them were busy on 200 me res

carrying on their ordinary' League
traffic, so that apparently reception

our signals was rendered extremely difficult

through the jamming. We were heard

by ten stations located in various parts

—Rhode Island, Connecticut, Massachusetts,

Schenectady, Pennsylvania, New York, New
Jersey, and so on, mostly by stations in the

neighbourhood of the Atlantic seaboard. The

of

all^ -^

f
^^ ^^^KS

'^^^^BB^^KJPlBk
"" ^fl^nl^ ^.^.a^cl^S^^^^^^I

J^ig. 0. Tftt trtDisymth :iq ' n'inrtnures nuti voitfhr}.sers.

Fig. S. The valce mounting.

Americans also reported hearing 8 AB, the

French station owned by M. Leon Deloy, who
was reported on three nights. His code
words and one hour's transmission on one night

were copied. On the other two nights he was
reported on a wavelength different to that on
which he was transmitting, and apparently

sending with a marking and spacing wave,

which he was not doing. The Americans
think that one of their own friends was having

a joke with them on these two occasions. They
also reported signals from a station 2 FZ.
Now 2 FZ is a call sign which is allotted to the

Manchester Wireless Society for a portable

station, and we have been informed that

that call sign was not used at all by the Man-
chester Society during the tests, and the times

at which they were reported were times when
they were not supposed to be working. Hence
one is for the present led to the conclusion

that these signals too were probably also the

work of American amateurs.
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This leaves us then with the verified recep-

tions of 5 WS and 8 A B. 5 \\ S being Wands-
worth station, so that we were apparently the

t)nly British station which got across with the

complete code word and other transmissions.

Our signals were also reported from an

operator in Iceland who listened in for a couple

of nights and heard us with a single valve.

\X'e have also been reported by ship's operators

from a little way outside New York.

That I think summarises the main parts of

our little effort at transmitting across the

Atlantic. The main object in doing so was

to show the Americans that we could transmit

as well as w^e could receive, and the fact that

we did produce good signals in America,

signals which were apparently readable quite

strongly on a single valve circuit, shows that

apparently we got the energy into the aether

and that it got across. Whether it could be

repeated even,- night over a prolonged period

is another question, since these tests are by

no means of a commercial nature.

Signals from American broadcasting stations

are heard by amateurs in this country pretty

well everv' night. There are, of course,

bad nights when nothing comes through,

but they seem to be somewhat rare at the pre-

sent time. The transmission quality fluctuates

a good deal, and the American Radio Relay

League is quite keen on further co-operation

with us as much as possible, in order to in-

vestigate the question of transmission on
short waves over long distances, and to see

how such transmissions vary, and when they

van,' ; while it would also be nice to know
whv they vary. One puts it down to the

Heaviside Laj'er, but that does not tell us a

great deal.

The transmission of amateur signals has

now been effected over many thousands of

miles (one of the American stations that was

heard on this side was at least 4,000 miles

awav). The Americans have also spanned the

Pacific with their signals, having been heard

off the Japanese coast, and also in the neighbour-

hood of Australia, so that it seems as if the

various amateur organisations, if proper facili-

ties are granted to them, can, at least under

favourable conditions, transmit their short-

wave signals a good proportion of the whole

way round the earth if the organisations in

the various countries are allowed to co-operate

with one another.

{The Discussion which jollowed the ndiling oj this * For abstract, see The Wireless World and Radio

Paper wM appear in Ihe next issue.) Review, pnge 234, Xovember 18th, 1922.

Who Invented Super-

Regeneration ?

Readers will remember tliat in the issue of

The Wireless World and Radio Revieu- for Jan-
uary 2iith. |iage o46, a letter from Mr. I'. W. Harris,

a contributor to this journal, was pubhshed, in

which mention was made of the fact that the
sohcitors to Captain Bolitho had communicated
with liiin, and referred to Captain Bolithos patent,

Xo. Id(i330, which they stated covered tlie prin-

ciples of the super-regenerative circuit described
by ilr. Harris in this journal.

In this connection, therefore, it i^ tliought that
the following letter, published in the Xetc York
Daily Mail recently, may be of interest to readers,

since it sets forth the views of Mr. E. H. .-Viinstrong

on the matter. The letter is dated January 19th,

1923, and is addressed to tlie Editor, the Radio
section of the Evening Mail. The text is as
follows :

—

Sir,—In your issue of January 13th last, under
title of '" Who Discovered Super-4legeneration ?

"

1 note you make the following statement :

" Major Edwin H. .Armstrong, contrary' to the
annoimcement made public last summer, was
apparently not the first to discover the principle
of super-regeneration.
"That houoiu', judging from facts imearthed

]>y- The Ei'eiiing Mail, belongs to John Bruce
Bolitho, an Englishman."
If the editor will read my paper published in the

" Proceedings " of the Institute of Radio Engmeers
of .\ugiLst, 1922*, a i-ojjy of which I am sentling you
herewitli, he will find that liLs investigation was
quite unnecessary as Bolithos work is detscribed,

his British patent number referred to, and due
credit given to his contribution.

If the editor will read still further he may be
spared the trouble of still further investigation, as
he will find tliat the work of another Englishman,
Laurence B. Turner, who preceded Bolitho in the
' trigged valve art," and upon whose work Bolitho
built, is also fully iliscussed, anrl reference made
to his patent.

Then, without investigation, the editor will have
thrust upon him the claims of other in\-entors,

who now, when the " farthest north '"
is reached

aiul the complete theory formulated, are [preparing

to contest priority.

.\s Charles \'. Logwood, through his attorneys.
Darby & Darby, has now made such formal claim,

we are prejiaring to try out the question before the
proper tribmials, and the question will be definitely

settled. .Upon the completion of these proceedings,

1 wUl be very glafl to advise you of the result.

Meanwhile, perinit me to state that your account
of the manner in which I made the disco\"ery of

super-regeneration is not correct, and as 1 have
never made public the story I am at a loss to mider-
stancl on what your account is based.

In all fairness may I ask that the same prominence
be aecorderl this letter as was given to your article.

Very truly yours,

(Signed) Edwix H. Armstrong.
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Wireless Club Reports.
yOTE.—Umlir this IteudiiKj llic ICdilor will hr jjlcu.siul lu yifc publnnl'ujii to ic/jurt.s uf llic ineetinij" vf Wirclcxs

Clubs and Socielici'. Suclu/reporlJi .ihould be .lubmittcd without coreriiiy letter and worded n.s eoneixehj an
possible, the Editor reserviiuj the riiihl to edit and eiirtail the reports if neressary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes afflliation

with the Radio Society of Great Britain.
Carrespondt nee with ( lub" .ihiiiild he addressed to th

Huddersfield Radio Society.*

Hon. Secietury, Mr. C Dyson. 14. .lulm Williiun

Street, Huddersfield.

A meeting of the Society wiis held on Tue.sday,
February 1 3th, wlien Mr. George Xewby delivered
a lecture on " Frame Aerials and Loud Speakers."
The various forms of frame aerials and their

directional properties were discussed.

On Wednesday, February 21st, in the Society's
clubrooni, an interesting lecture on " Direction
Finding as Applied to Aircraft " was given by Mr.
Eskdale, of Bradford. Mr. T. Brook was in the
chair. Jlr. Eskdale explained the various methods
used, illustrating his remarks with circuit diagrams
on the blackbuard.

Sutton and District Wireless Society.*

Hon. Secretary, Mr. E. A. Pywell, "' Stanley
Loiige," Rosebery Road, Cheam, Surrey.

Meetings are held on the .second and fourth
Wednesdays in the month, at 8 p.m., at the Adult
School, Benhill -Avenue, Sutton (near tram termi-
nus), and all those interested in radio work in the
district are invited to join.

.\t the meeting held on W'etlnesday, February
Nth, a lectme was given b\' ilr. Bentley of Messrs.
Dickie & Co., Streatham. on " The Care of .Accu-

mulators." Some of the latest types of accmnula-
tora were exhibited, together with sections of plates,

and a very interesting disciLsaion followed.

Ilkley and District Wireless Society.*

Hon. Secretary, -Mr. E. Stanley Dobson, '" Lome
House," Richmond i'lace. llklej'.

On Monday. .laiiuary 1st. Mr. E. Shackleton
gave a lecture before the Society on " Inductances,"
the various types being treated in historical sequence
and their relative advantages e.xplained.

A general meeting of the Society was held on
Monday, .Januar\- 14th, at which Dr. J. B. Whitfield
presided. Following the meeting, Mr. J. C. Crovs-
dale, of t'le Leeds and District Amatein- Wireless
Society delivered his lecture on the " Armstrong
Super-Regenerative Circuit."

On Monday, February 5th, an enjoyable evening
was spent hstening to the broadcasting jirogrammes
on a Gecophone receiver and loud speaker lent b\-

Messrs. Francis Law, Ltd.

Wolverhampton and District Wireless Society.*
Hon. Secretary, Mr. J. .A. H. Devey, 232, Great

Brickkiln Street, Wolverhampton.
On Tuesday evening, February 13th. the fort-

nightly lecture was given by E. Blakemore, I-^sq.,

A.M.I. E.E., .A.Amer.I.E.E., the subject being
'The Theory of the Conden.ser.

'

Demonstrations with electrical apparatus served
to illustrate the lecture, and marked appreciation
of Mr. Blakemore's discourse was shown by the
large audience present.

t<eeretaries direet in everti case unless otherwise stated.

The Portsmouth and District Wireless
Association.*

Hon. Secretary, Mr. S. G. Hogg, 'J. I'lHuuii Road,
Southsea.

.\ meeting of the Association was held at tlie Club-
rooms on Febrviary 7th witli .Mr. .T. H. ('. Hariold,
.A.M.I.R.E., in the chair. Mr. .A. Gall, the Treastuer
of the Association, gave a most interesting talk

on " Hints to Amateurs."
After the lecture, an auction sale of component

parts was held.

The Secretary woiUd welcome enquiries regarding
memhershi]) of the Club.

Woolwich Radio Society.*

Hon. Secretarv, Mr. H. J. South. 42, Greenvale
Road, Eltham, S.E.9.

On Wednesday, Februarj- 7th, through the
coui'tesy of one of the staff of the Western Electric

Company, who kindly lent a new Western Electric

loud speaker and two-valve power amplifier, the
members enjoyed a demonstration of the powers
of the new instrument, and comparison was
made with the Amplion loud speaker, kindly lent

by Mr. Everitt.

The Leicestershire Radio and Scientific
Society.*

Hon. Secretary, ilr. J. R. Crawley, 2U!J, Mere
Road, Leicester.

The bi-monthly meeting of tlie Leicestershire

Radio and Scientific Society was liekl on Monday,
February 5th, at Headquarters, the Mercury
Office, Mr. C. T. Atkinson, President, taking the
eliair at 7.30 p.m.

Mr. Dyson, Vice-President, i!eli\-eretl his lectme
entitled "' How to Make an Efficient Recei\er
out of Scrap," explaining how the average amatem'
can become the possessor of an efficient recen'er

at a mininivnn cost. An appreciative discussion

followed, the proceedings terminating at about
10-3U p.m.
The Society still has plenty of room for new-

radio enthusiasts, and full particulars can be
obtained from the Hon. Secretary.

Southport Wireless Society.*

Hon. Secretary, Mr. K. R. W. Field, 20, Hartwood
Hoad, Southport.

Great interest has been manifested in the recent
-American amateur tests, and two members of the
Society, Messrs. Briggs and Hough, logged over
200 separate stations and 3!)5 separate messages.
.Anotlier member, Mr. Fielding, on a single \alv-e set,

has received over 50 stations. Quite a dozen
members report frequent reception of -American
broadcasting stations, in several cases so stiong
that loud speakers have been used.

Over (iO persons were present at a social and
whist drive held on .fanuarv !lth.
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On January 15th a leotuie was given by Mr.
J. Briggs on tlie '" Development of a Circuit,"
the lecturer explaining the uses of each separate
part of a set. An appreciative discussion followed.

The Manchester Radio Scientific Society.*

Hon. Secretary, Mr. H. D. Whitehouse, 10,

Todd Sti'ect. Manciiester.

On February 7th. a meeting of the Society was
held under tlie cliairmanship of Mr. G. G. BouUen.
when Mr. J. Morris. Jr., gave his paper on " Home
Constructed Apjiaratus and Data for Honeycomb
Coil Winding."
The next meeting was held on P>bruary 14th,

when Mr. Southern, of the D.P. Battery Co., Ltd.,

gave a paper on " Accumulators." As may be
imagined, this subject proved of great interest to

all present, and Mr. Southern concluded his paper
with a number of useful hints for experimenters
on the care of acciunulators.

In the near future an interesting paper will be
given by Mr. Vernon, of the G.P.O., Manchester,
on " Multiplex Telegraphy as Applied to Land
Line Working."

Streatham" Radio Society.*
Hon. Secretary, Mr. S. C. Newton " Compton,"

Pendeiuiis Road, Streatliam, S.W. 16.

The first annual dinner of the above Society
was held u]ion February 14th, when 52 meml/ers
and friends, including ladies, sat ('own to an ex-

cellent repast at the Telegraph Hotel, Brixton Hill.

The Chairman of the Society, Mr. H. Bevan Swift,

presided. After the toasts, the evening concluded
^rith a concert contributed by various members
and guests.

The Belvedere and District Radio and Scientific
Society.*

Hon. Secretary, Mr. S. G. Meadows, 1, Kentish
Road, Belvedere, Kent.
On Friday. February 16th, Mr. A. H. Norman

read liis paper on " The Armstrong Super-Re-
generative Receiver."
Owing to the non-completion of the set forming

the title of the paper, a practical demonstration was
not possil)le, but the paper proved of great interest,

diagrams of the various circuits being projected

on a screen.

After the discussion, a short address given by
Dr. J. A. Fleming on the " Thermionic Valve,"
transmitted by the London Broadcasting Station,

was received on the Society's set.

The Fulham and Putney Radio Society.*

Hon. Secretary, Mr. J. Wriglit Devvhiu'st, 52,

North End Road, West Kensington, London, W. 14.

The above Society lias been reorganised, and a

new Committee formed with the intention of

running the Society on up-to-date lines. At a
meeting held at headqu-irters on Friday,

February 16th, Messrs. R. H. Redmond, T. Hart
Smith and E. M. Wolfe, M.B.E., were elected

Vice-Presidents. A demonstration was given by
Mr. Pincott witli his four-valve set and loud-

speaker, made by himself, and at 9.30 p.m. Mr.

Hubbard, 2 XO, a member, transmitted speech

and music from his station.

The Thames Valley Radio and Physical
Association.*

Hon. Secretary, Mr. Eric- A. Roi;ers, 17, Leinster

Avenue. East Sheen, S.W. 14.

On Thursday, February 15th, the -Vssociatiort

met in their Headquarters at the Hut, Wigan
Institute, at 8 o'clock, Mr. C. Appleton-Smith
taking the chair. The Chairman called upon
Mr. J. Wade (of the M.O. Valve Co.) to give his.

lecture on '" \'alves, and their Manufacture," and
this proved to be both interesting and uistruetive.
The Association covers the districts of Barnes,

Mortlake, East Sheen, Richmond. Twickenham,.
St. Margarets, Teddington and Ke«

.

Guildford and District Wireless Society.*

On Monday. Febiuary l!)th, the Club assembled
for the first regular meeting at their new premises.

(148, High Street) to hear a paper read by Mr.
P. K. Turner on " Aerials and Aerial Circuits."
Mr. Turner dealt very fully with his subject,
devoting the greater part of his time to a
consideration of the outside aerial.

The WHlesden Wireless Society.*

Hon. Secretary, Mr. G. D. Wyatt, 70, Craveri
Park, Harlesden,"^ N.W.I 0.

A very interesting meeting was held on January
30th last, when Mr. Wyatt gave an instructive
lecture regarding the club's three-valve set. It

was decided at this gathering that the meetings
should in future be held fortnightly instead of

weekly as hitherto.

On February 13th. Mr. Picker proved himself
a most able exponent of the various methods of

high frequency amplification, and in order to
demonstrate the efficiency of those methods,
kindly brought along his own set.

It is confidently anticipated that in the very near
future a " bumper " lecture and demonstration
will be given at tlie Society's headquarters at the
Harlesden PubUc Library. Further particul.ars

regarding this demonstration will be sent upon
appUcation being made to the Hon. Secretary
at the above address.

Paddlngton Wireless and Scientific Society.*

Hon. Secretary, Mr. L. Bland Flagg, 61, Biu-ling-

ton Road, Bayswater, W.2.
A well -attended meeting of the Society was held

in the Physics Theatre of the Paddington Technical
Institute on the evening of February 1st, Dr. J. H.
Vincent, M.A.. D.Sc, M.I.E.E., being in the chair.

The meeting received with interest the report of

Mr. G. Turton, the Society's delegate to the Radio
Society of Great Britain's Annual Conference.
Designs for tlie Society's apparatus were sub-
mitted by Messrs. Beak and Turton, and volunteers
were forthcoming to commence building.

Fine signals are reported from those of the mem-
bers who liave used the new aerial, and the amount
of time that was devoted to its erection has been
voted well spent.

A few words by the Hon. Secretary on what he
had seen on his recent visit to Northolt Wireless
Station brought to a close a very enjoyable evening.

The Finchley and District Wireless Society.*

Hon. Secretary, Mr. A. E. Field, 28, Holmwood
Gardens, Fincliley, N.3.

Several new schemes were discussed at tlie

Society's meeting on Thursday-, February 22nd,
at St. Mary's Schools, when Mr. Brown took the
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chair, and two new committee raeinbera were
electe<l to fill \acanc-ies. The club s>et was operated
and gave the usual good results.

Exeter and District Wireless Society.*

Hon. Secretary, Mr. F. S. Valentine, 10, College

Avenue. Exeter.
At the meeting of the Society held at 31, Long-

brook Street, Exeter, on Febrxiary 12th, a lecture

was given by Sir. W. Smitham on " The Principles

of Wireless," in which he outlined the principles

of radio transmission and reception.
" Britl<;e and Megger Testing " was the subject

of a very instructive lecture and demonstration
by Jlr. Parkhouse at a meeting on February 19th.

Various questions were asked diu-ing the interesting

discussion that followed.

Prospective members are in\'ited to communi-
cate with the Secretary.

The Wireless and Experimental Association.*

Hon. Secretary-, Mr. Geo. Sutton, 557, Lordship
Lane, S.E.22.
The Association met at the Central Hall, Peckham,

on Februarj' 7th, when a general discussion

took place on such topics as appeals for wireless

help, the librarj' and subscriptions, the best re-

sistance for a potentiometer across an accumulator,
the best proportion primary to secondary for a
tuner, the practical efficiencies of single, double
and triple wire aerials, and multiple magnification
with one valve.

Stratlord-on-Avon and District Radio Society.

Hon. Secretary, Mr. E. W. Knight, 17, Park
Road, Stratford-on-Avon.
The fourteenth general meeting of the above

Society was held on Monday, February 12th, at

headquarters, with Mr. F. A. Sleath in the chair.

A lecture on " The Single Valve RectifjTng
Panel "' was delivered 1)\" Mr. Sleath, who dealt in

a simple and concise maimer with the parts re-

quired and their function. A very successful

evening was concluded by switching on the club
set and listening to the close of 5 IT's concert.

" The Construction of a Variometer and Its Use "

was the subject of an address by the Secretarj'

at the fifteenth general meeting held on Monday
evening, February 19th, at the Rother Street

headquarters, various parts of the instrument being
passed roimd for irtspection. The winding of" honey-
comb " inductances, both by hand and machine,
was also dealt with. A receiving set made by a
member was inspected, tested, and coupled to the
aerial, good results being obtained.

Bath Radio Club.

Hon. Secretary, Old Red House, Xew Bond
Street, Bath.
On Februarj' 6th, a special social evening waa

held at the Old Red House, New Bond Street,

Bath, the headquarters of the Bath Radio Club.
Althougli membership of the club is confined to
men, ladies were made specially welcome to this

function, and dancing was predominant among
the features of the evening.
At the club meeting on February 14th, Mr.

L. E. R. Boxwell, of Bradford-on-Avon, WUts.,
continued his series of lectures to the members.

Mr. Boxwell, whose instruction is proving so popular,
dealt with the thermionic valve.

Prescot and District Wireless and
Experimental Association.

Hon. Secretary, Mr. C. E. Macaulay, 55, Central
Avenue, Prescot, Lanes.
The Association had a well attended meeting at

the Drill Hall, Prescot.on Wethiesday, February 14th,

when Mr. Geo. Sutton. A.M.I.E.E., gave a lecture
entitled " Electricity in Relation to Wireless."

Comicillor Cross took the chair, and a consider-
able amount of useful business supervened on the
lecture.

,

Radio Society of Birkenhead.

Hon. Secretary, Mr. R. Watson, 35, Fairview
Road, Oxton, Birkenhead.
A meeting of the Society was held on February

15tli, Mr. Hughes occupjing the chair.

A lecture on the " Electronic Theory " was de-
livered by Mr. McKinlaj', who veiy lucidly dealt
in turn with the atom and electron, and what
is really meant by an electric current.
Now that the Society has forty members, the

Secretary has been asked to apply for affiliation

to the Radio Society of Great Britain.

Stourbridge and District Wireless Society.
Hon. Secretary, Mr. P. Harper, 33, High Street,

Lye, Stourbridge.
At a meeting held on Tuesday last it was resolved

to form a Wireless Society for Stourbridge £md
District, some thirty persons signifying their
willingness to become members.

Colonel C. W. Thomas was unanimously elected
President, Major Thompson, Harboro Hall, Blake-
down, and Mr. F. Smith.late senior wireless operator.
Admiral's flagsliip, R.X., becoming Vice-Presidents.
It is proposed to affiliate with the Radio Society of
Great Britain.

Trafalgar Wireless Society.

Hon. Secretary-, Jlr. F. A. L. Roberts, 43,
Adelaide Road, Brockley, S.E.4.

Meetings are held every Tuesday at 8 p.m.
at Trafalgar Hotel, Park Row,' Greenwich,
S.E.IO.

The aimual general meeting of the above Society
was held at their headquarters on Februarv 13th,
1923, Mr. R. J. Stanley (President and Director
of Instruction) occupying the chair, when the
election of officers for the ensuing year was pro-
ceeded with.

The President introduced the question of affilia-

tion to the Radio Society of Great Britain, several
members speaking in favour of the suggestion,
intimately the meeting decided that the Secretary
be instructed to make the necessary arrangements

Before a well attended meeting on February
20th, Mr. R. J. Stanley gave an interesting lecture
on various types of tuners used in wireless reception,
giving many useful hints to members constructing .

their own sets, following his remarks with a
demonstration on the Society's crystal set, and a
L.F. amplifier mut of his own make.
The Secretary would be pleased to hear from

any gentlemen who would be willing to give a
lecture or demon.'stration before the Society.

Applications for membership, which are cordially-
invited, should be addressed to the Secretarv.
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The Glow Discharge Microphone
A MICROPHONE OPERATING ON AN ENTIRELY NEW PRINCIPLE.

THE new transmitter invented by Dr.

Phillips Thomas, research engineer of

the Westinghouse Electric and Manu-
facturing Company of America, and designed

essentially for broadcast purposes, is stated

to practically eliminate microphone distortion,

and has been used at the Westinghouse
Broadcasting Station KDKA within the past

few months with marked success.

The basis of the invention is the elimination

of the diaphragm now used in all transmitters

in practical service, which, because of its

inherent inertia, is not capable of vibrating

in perfect sympathy with the entire range of

audible sounds. If it can transmit low notes

i
ami'.
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Photo—Courtesy. Westinghouse Electric Co.

A suspeixded glow discharge microphone.

successfully, it will fail on high notes ; and

vice versa. The ordinary diaphragm is de-

signed with reference to the middle register,

and it therefore does not transmit extremely

high and extremely low notes satisfactorily.

The piano is a case in point. The highest

notes become a series of clicks, whilst

the very bass notes are reproduced as

a roar.

In the Thomas transmitter, a minute

electrical discharge takes the place of the

Plioto—Courtesy. Westinghouse Electric Co,

Dr. Phillips Thomas, the inventor.

mechanical disc. This discharge flows be-

tween two points, separated by a fraction of

an inch. It is affected by sound waves,

just like the diaphragm, but being non-
material and having no perceptible inertia,

it responds equally well to all vibrations.

Hence music broadcasted by means of it

is transmitted with practically its original

purity.

Dr. Thomas has recently been experimenting

with his transmitter at the Westinghouse
Pittsburgh Station, and within the near

future all Westinghouse Broadcasting Stations

will be regularly equipped with this device.

In appearance the Thomas transmitter

resembles a large watch, with the front and
back covered by wire gauze. On looking

into it, a point of light can be seen, caused by
the flow of the electric energy against one
of the terminals.
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The Manchester

All-British

Wireless Exhibition.

THE Manchester All-British

Wireless Exhibition and Con-
vention, organised by Messrs.

Bertram Day and Co., Ltd., 9-10, Char-
ing Cross, London, S.W.i, was held in

the Burlington Hall, Burlington Street,

from the 17th to the 24th, and included in

its programme a convention held under
the auspices of the Manchester Wireless

Society.

Exhibits were exclusively confined

to wireless goods, apart from such items

as bear directly on this industry, such

as trade publications, etc. The needs

of the public were very thoroughly

catered for and ever}' possible step taken to

appeal to the interests of the purchasing

public by means of practical demonstrations,

displays and lectures. On the other hand, the

educative side of the subject was not over-

looked, and it may be stated that anyone
with any wireless interests whatever, w'hether

concerned solely with the trade or with wireless

as a hobby or profession, found this exhi-

bition a very excellent opportunity of ob-

taining first-hand information and up-to-date

advice.

Among the principal exhibits were the

following :

—

Messrs. W'. C. Barraclough, 61, Bridge

Street, Manchester; Messrs. J. L. Cartwright

& Co., 24, London Road, Manchester ;

Messrs. Hemm & Lambert, Ltd., Camp
Street, Deansgate, Manchester; Messrs. H.
Clarke & Co., (Manchester) Ltd., Eastnor

Street, Old Trafford, Manchester ; Messrs.

Chloride Electrical & Storage Co., Ltd.,

Clifton Junction, Manchester ; Messrs. E. M.
Evans & Sons, Ltd., i. Lever Street, Man-
chester ; Messrs. Peto Scott Co., Ltd.,

Featherstone House, 64, High Holborn, W.C.i;
Messrs. Victoria Electrical, Ltd., 1-5, Chapel
Street, Salford, Manchester ; Messrs. Tele-

phone Manufacturing Co., Ltd., 2a, Mount
Street, Albert Square, Manchester; Messrs.
Mottershead & Co., 7, Exchange Street,

Manchester ; Messrs. John Roberts, 261,

TJic Black- Bess Orcliestra 11! the Manchester
Broadcasting .S'ta((OH.

Deansgate, Manchester ; Messrs. British

Radio Sales Co., Ltd., Stevens Buildings,

Gresse Street, Rathbone Place, W.i ; Messrs.

Meager & Ratcliffe, 221, Deansgate, Man-
chester ; Messrs. Finnigans, Ltd., Deans-

gate, Manchester ; Messrs. E. O. Walker & Co.,

Cannon Street, Manchester ; Messrs. Stephens

Brothers, 83, Stretford Street, Manchester ;

Messrs. Manchester Radio Co., Ltd., 155, Ox-
ford Street, Manchester ; Messrs. Arc Elec-

trical Co., Trevelyan Buildings, Corporation

Street, Manchester ; Messrs. Chase Motors
Co., Ltd., Sand^-ford Square, Newcastle-on-

Tyne ; Messrs. Concordia Electric Wire Co.,

Ltd., Trent Mills, New Sawley, Derbyshire ;

Messrs. Richard Whaley, Ltd., New Islington,

Manchester ; Messrs. W. T. Rawcliffe, Ltd.,

Salford, Manchester ; Messrs. The Wireless

Press, Ltd., 12-13, Henrietta Street, W.C.2 ;

Messrs. The Trader Publishing Co., Ltd.,

139-140, Fleet Street, E.C.4 ; Messrs. Fullers

United Electric Co., Ltd., Woodland Works,
Chadwell Heath, E. ; Messrs. Northern Radio

Co., 96, Arcade Chambers, St. Mary's Gate,

Manchester ; Messrs. Barrett & Elers, Ltd.,

Wallis Road, E.9 ; O.C. 42nd (East Lanes)

Divl. Signals, Captain Monks, Burlington

Street Drill Hall, Manchester ; Messrs. Ber-

tram Day & Co., Ltd., 9 and 10, Charing

Cross, S.W.I ; Messrs. Odhams' Press, Ltd.,

84-95, Long Acre, W.C.2 ; Messrs. A. Franks,

Ltd., 95, Deansgate, Manchester.
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Notes
Midday Broadcasting.
The Britisli Bioailcasting Company lias received

permission from the Postmaster General for the
permanent transmission of concerts between
11.30 a.m. and 12.30 p.m. from all the Company's
stations.

Broadcasting in Norway.
It is proposed to erect broadcasting stations

at Christiania, Bergen and Trondhjem and applica-
tion for the neccessary licences has aheady been
made by the Norwegian JIarconi Company and
the Morse Telegram Bureau.

Madagascar Wireless.
Work is proceeding rapidly on tlie construction

of a high power wireless station at Antananarivo,
on the central plain of JIadagascar. Tlie antenna
system consists of eight pylons, 795 feet high.
and when the surrounding buildings are completed
they will house the fifty white members of the staff

and 500 natives. The station will not be ready
for several months.

The Glasgow Broadcasting Station.
A few details of 5 SC, the new Scottish

station opened on March Cth, will be of interest.

The studio, which is modelled on lines similar to
the other stations of the British Broadcasting
Company, is situated at 202. Bath Street. The

The opening oj the Gloxyow Broadcasting Station by Lord
Provost Paxton. Many well-known gentlemen associated

with the broadcasting eyiterjyrise can be readily recognised.

microphones are connected to a three-stage amplifier,

which commimicates by underground cable with
the transmitting station at the Port Dimdas
Electricity Works. The transmitting installation

is on the second floor of the electricity works
tower, between which and one of the tall chimney
stacks the aerial is sus|iended.
The newlj- appointed Director of the Gla.sgow

station is Mr. Herbert -A. Carruthers, a musician
of high repute in the city. After seeing a great
deal of active service in France. Mr. Carruthers

A riral In the barrel organ. The latest product of
Biirndept, Ltd. It contains an Ethophone V, with

power amplifier and two loud speakers.

came to Glasgow , when he was appointed organist
in the Park Parish Chm-ch. a position he still holds.

He has recently been in London studying broad-
casting organisation antl the compilation of pro-
grammes.

Eiffel Tower Time Signals Re-trans-
mitted from Manchester.

The Manchester Broadca-sting Station
is re-transmitting nightly the time signals
sent out from Paris. The Eiffel Tower
wavelength being 2,600 metres, a reduc-
tion has to be effected for transmission
on 385 metres. This is done auto-
matically, and the consequent lag is only
1 /300th of a second. The aerial used at
Manchester for this purpose is a small
one running almost tuidemeath the main
transmitting aerial at Trafford Park.

No Broadcast Concerts for the Navy
Yet.

The fitting of warships with broad-
cast sets has not as yet been found possible
by the Admiraltj-, says the " Na\-y," the
organ of the Navy League. One reason,
that the public expense would not be
justified, is supplemented by the pos-
sibility of undesirable effects on the
service apparatus, and the question is

undetermined. On the other hand, the.

U.S. Navy Department are broadcasting
monthly concerts for the benefit of the

American Navv.

An International Language for Radio.
\'enice will be the scene, during Easter, of an

International Commercial Conference, which will

discuss the need for an international language
for commercial purposes. Chambei'S of Commerce,
Rotary Clubs, and other public commercial bodies,
will be sending delegates to take part in the dis-

cussions. One of the subjects to be considered
will be the utilisation of Esperanto for Wireless
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Teie^rapliy and Telepluinw The need for an
international lanj^iiage fur radio will beeonie more
and more tu-ute as the means of intereommiinioa-
tion between amateurs in Europe become easier,

and we trust that as a result of this conference
the subject will be considered seriously by all

intereste<l in radio.

Appointment of Cardiff Station Director.
Major .\rtlnii' CorhettSinith has been a|ipointed

Director of the Cardiff Station of the British

Broadca.stuig Company, Limited. Amongst other
things Major Corbett-Smith is M..A. (Oxon.),
F.R.CJ.S.. Barrister-at-Law. Major, R.P\A., Officer

de rin.strmt ion Publique, Hon. Secretary -Cieneral,

The Xaval and Military Musical Union, Editor.
"{The .rounial of State >!edicine."" etc. Majc r

demonstration jim'poses at the opening rally of the
.Junior Car Chib hekl lastSaturday atBmford Bridge
Hotel, when many membei's of the Club listened in

while travelling at speed. The results were ex-

cellent in every way, the broadcasting from 2 LO
being received quite well. By arrangement with
Wireless Equipment, Ltd., 2 OM very kindly
gave two special transmissions.

New Sterling Instruments.

Loud speakers and power amplifiers of new
design are described in an interesting catalogue
(No. 347) we ha\'e received from Messrs. The Sterling

Telephone and Electric Co., Ltd. The firm has
also isstied an attractive catalogue (No. 348)
dealing with its extensive range of receiving units.

J?fJL
• _l_ A^Hil^H ppn^i^^H^H

1'^^1w jm^^x ^^m'-W. /^^^m^ ~

1
''
jj

m^

Lord Gaht^ford, Clttitrmait, iind Mr. J . C. W. Reith. Manuging Director oj the

British Rrondcasting Co., Lid., at the new G'l/i-sgotc station.

Corbett-Smith is an accomplished musician, and
has several operas and other compositions to his

credit. He held a commission in the Army for many
years, and much of his time was devoted to further-

ing musical and educational schemes amongst
the troops.

A Correction.
We ave been asked to state that, in the ad-

vertisement of the British Wireless Supply Company,
appearing on page xxii of the March lUth i.ssue

of this journal, it should have been made clear that

the words '" Indoor Aerial " apply only to Newcastle
and Manchester.

Marconi W'ireless at Motor Club's Rally.
For some considerable time the Marcf)ni Company

have been i>erfecting their wireless receiving set

for large ears. -\ Daimler car was present for

Interference in the,Twickenham District.

The Thames \'aUey Radio and Physical Associa-

tion is conducting a campaign in the Twickenham
district in an endeavour to get in touch with some
stations which are causing interference. They ask
for tlie co-operation of all interested in wireless in

this district, and hope to obviate the trouble by
inducing those new to wireless to join the associa-

tion and thereby acquire a better acquaintance
with the proper manipulation of apparatus.

Book Received
' Sterkstboom" (Holland ; s"-Gravenhage ; Amalia
van Solmstraat 2-4). Price, 80 centimes,

.\ twice-monthly periodical devoted to electricity

in)^all its applications.
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Correspondence.

To the Editor of The Wireless World and
Radio Review.

Sir,—The enclosed is a photograph of my home-
made receiving set, which contains two panels

—

a four and a five-valve—built entirely on the lines

of your article " Refinements in Receiving Circuits,"

of February 3rd, 1923. The only part not con-

structed by my.self is the Burndept Ethophone 111,

which stands on the top of the switchboard. The
complete set contains : one three-valve panel,

one D. and two L.F. ; one four-valve, one H.F..

one D., two L.F. : and the five-valve, two H.F..

one D. and two L.F.

The three tuners are

two loo.se couplers
and one doublecircuit

with reaction. The
condensers are of

0.001, 0.0003, 0.0002
and vernier, which
are brought to plug
sockets and can he
used in any combin-
ation over the whole
set. In the same
manner any tuner
can be connected in

circuit with any
valve panel. The
sockets are at the
back of the condenser
block and do not
show in this photo-
graph. The switch-

board naturallv con-
trols the H.f. and
L.T. and local grid

cells to the various
panels, and all
accumulators a n d
batteries are kept in

the back of the
switchboard, out of

sight. The "'Brown"
speaker can be used
either with or with-
out the Brown relay

which can be seen to

the right of switch-
board. Telephone
transformer is on left

of the board and

The fipe receimng installation belonging to Mr.
Lamport of 21, Church Street. Croydon.

either high or low resistance telephones can be used.

R. F. Lamport.

To the Editor of The Wireless World and
Radio Review.

.Sir,—I note with interest letters by Messrs. Deloj-

and Tingey in to-day's issue, and should like to

make a few comments.
With reference to the suggestion of prefixing

the initial letter of the name of the country m front

of the call letters, it will be realised that this

method greatly increases the necessary call length.

Take American 5 ZADA (an actual station) and
8 RRX. We set A 5 ZADA de F 8 RRX : AoRrt

from the wrist exercise, the chances of getting a
complete call sign from a very long distance U.S.
amateur such as the above 5 ZADA, are greatly
diminished, as' any who have listened to U.S.A,
stations know, for the longer the call sign the
harder it is to read, especially when Northolt is on.

In the Q.S.T mentioned it was proposed to alter

the " tie " interval into the initial letters of the
countries of the respective stations, first the called

and then the calling .station, i.e., 5 ZADAaf 8 RRX,
They point out, however, that this is a breach of

the law, which says that " de " should be used.

Whv not. then, call as follows : 5 ZADA de af

8 RRX ?

This .Kounds rather lengthy, but is not so bad as
it looks. When the " de " is omitted we are again

likely to be put off

into thinking that we
are hearing a high
power station
harmonic, sending
code.

I expect someone
else has a better
suggestion, and I

hope we will hear
about it.

With reference to
Mr. Tingey's re-

marks, tlie following

may be of interest.

My station is just

far enough from the
Northolt nuisance for

me to be able to
work while he is on.

Immediately he stops
transmitting faint

signals are doubled
in strength, whether
tliey are actually on
a harmonic or not.

On the last night hut
one of the reception
tests, when so many
U.S. stations were
heard, evei-yone
noticed how few har-
monics were jii-esent.

Also, for the short

period during which
Northolt worked,
almost nothing was
heard. It would be
interesting to hear
from someone near

station, as matters area high-power ]iure C.W.
complicated by the arc and its "mush."

'Vou may possibly be interested in the following

test results recently obtained. About a fortnight

ago. at 0100, while, listening for U.S. amateurs and
broadcasters, I heard OMX .Amsterdam working,
antl. merely to show a friend how my transmitter

worked, 1 called him. I was greatlj- surprised to

get a reply, and we were able to work for some time
though fading was bad. He was receiving me on
one valve. 'Transmitter here was putting 01 95
into a 38-ohin aerial on 200 metres (earth lead

70 ft. long), or 1-52 watts output. Since then the
aerial resistance has been reduced to 12 ohms by
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means of a counterpoise, so that about two-thii'tis

of this power was wasted in ohinic losses, so that

the effective power was jusl aliout O-o of n watt,

the distance liciiifi •2W> miles. 'I'lie input was al)out

5 watts, owinj; to the use of an unsuitable valve

without a grid leak, the set liaving been rigged up
to work with a friend, who was also staying up,

about 300 yards away. I think this is a record,

so hats off to Holland !

With reference to the reception of U.S. broad-

casting, I picked up a station, evidently in the

U.S..\., on about 3(1.5 metres on February 3rd. 1!)22,

at 2140 p.m., during a five-minute interval at 2 LO
The song, by a soprano, " Coining Thro' the Rye,
was heard, after uhicii the announcer said that the

singer would speak, which she did. Then 2 LO
started again. My "" score " so far is as follows :

First telephony heard for half-an-hour. October
15th, 1922, 0015 a.m., for half-an-hom- ; complete
programme but no call. From December 10th, 1922,

to date, telephony heard on 32 occasions, WJ 2
30 times, WGY 2.H times, with call letters (reports

of some of this maile to Mr. Coursey with trans-

atlantic report). Receiver : two valves in first two
cases (one rectifier, one L.F.,) and all subsequent

occasions, one H.F. tuned anode and one rectifier

(reaction to anode coil). Aerial crossed by phone
wires. Earth lead 70 ft. long.

I hope these particulars will interest you, and
I hope to see more discussion on the first two
questions.

Yours faithfully,

Frederic L. Hogo. (2 SH)

Calendar of Current Events

Friday, March 23rd.
Manchester Wireless Society.

At 3.30 p.m. At the .Albion Hotel, Piccadilly,

Manchester (Wireless Convention). Lecture :

'' Methods of Reducing Interference in Wireless

.Sets." By Prof. Marchant, D.Sc.
Sheffield and District Wireless Society.
.Vt 7.30 p.m. At Dept. of Applied Science,

St. George's Square. Elementary Class conducted
by Mr. J. G. .Jackson, B.Sc.

Leeds and District .\m.\teur Wireless Society.
Lecture :

" Construction of Intervalve Impedance
Coils." By Mr. S. Kniveton, F.R.Met.Soc.

Radio Society of HuiHG.\TE.
lecture: "Construction of Timers." Bj' Mr.
J. F. Stanley.

Belvedere and District Radio and Scientific
Society.

Lecture : ' .Aerials and Earths." By Mr. H. H.
Smith.

Sunday, March 25th.
From 3 to 5 p.m. Dutdi Concert from PCGG,
The Hague, on 1,050 metres.

Monday, March 26th.
From 9.20 to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1.0.50 metres.

Ipswich and District Wireless Society.
.At 8 p.m. At 55, Fonnereau Road. Lecture
by Mr. C. A, Jamblin.

Ashton-cnder-Lyne and District Radio Society.

At 8.15 p.m. (Particulars of venue available

from Secretary). Lecture :
" X-Rays." By

Dr. Briee (of Dukinfield).

Tuesday, March 27th.
West London Wireless and Experimental

Association.
At .Acton and Chiswick Polytechnic, Bath Road,
Chiswick. Lecture by Mr." O. S. Puckle.

Gr.\ys and District Radio Society.

At 7.30 p.m. At the \ictoria Hall, High Street,

Ordinary Meeting.
Plymouth Wireless and Scientific Society.

At 7.30 p.m. Lecture liy Mr. K. S. G. Monk.

Wednesday, March 28th.
H-ALiFAX Wireless Club .\nd Radio Scientific

Society.
Eleinentary Mutual Instruction evening.

Edinburgh and District Radio Society.

At 8 p.m. At R.S.S.A. Hall. Lecture on
" Electrical Power Meters." By Mr. J. A.

Beveridge.
Woolwich Radio Society.

.At 8 p.m. At the Y.M.C.A., Woolwich. Demon-
stration of X-Rays. By Mr. A. G. Beeson.

Thursday, March 29th.
From 9.20 to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1,050 metres.

Stoke-on-Tbent Wireless and Experimental
Society.

Annual General Meeting. Election of officers.

Reading of winning student's paper.

Luton Wireless Society.

At 8 p.m. At the Hitchin Road Boys' School.

Practical Work and Experiments.
Thames Vaxley Radio and Physic.\^l Associ.\tion.

At 8 p.m. Lecture by Mr. Shaughnessy, O.B.E.,

M.I.E.E. (Chief Engineer, G.P.O.).

Dewsbury and District Wireless Society.

At 8 p.m. At South Street, off Churdi Street.

Lecture by Mr. Pettigrew (Leeds).

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting

Company :

—

London 2LO 369 metres.

Birmingham SIT 420
Manchester 2ZY 385
Newcastle 5NO 400
Cardiff SWA 353
Gla.sgow SSC 415

FRENCH BROADCASTING TIMES.
Eiffel Tower. 2,600 metres. 11.15 a.m. weather

reports (duration 10 mins. ) 6.20 p.m., weather

reports and concert (duration about 30 rains.)

10.10 p.m., weather reports (duration 10 rains.).

Radiola Concerts. I,56&metre3., 5.5 p.m. news ;

5.15 p.m. concert till 6 p.m. ; 8.45 p.m. news;
9 p.m., concert till 10 p.m.

L'Ecole Supferieure des Postes, T616graphes
et T616phones de Paris. 4.50 metres. Tuesdays

and Thursdays, 7.45 p.m. to 10 p.m. Saturdays,

4.30 p.m. to 7.30 p.m.
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The Transatlantic Amateur Tests.
SUMMARISED REPORT OF BRITISH RECEPTIONS.

By Phiup R. Coumey, B.Sc, F.Inst.P., A.M.I.E.E.

(Concluded from page 812 o/ previous issue.

)

These differences may be brought out by
Table \'I., which gives the number of nights on
which the best of the stations listed in Tables II

and V were heard, the figures in this Table being
extracted from Table V.
The remaining stations listed in Tables II and V

were only heard on one night during the tests.

Hence 60 stations were heard making their
" individual " transmissions for two or more nights
during the tests, i.e., 63-8 per cent, of the total

number reported during the.se individual periods.

TABLE VI.

VariaxioH in number of nights on which individual
transmissions were heard from the best stations listed

171 Tables II and V.

2 EL 9 1 BCG ^
2ZK 9 1 BEP

1 BET
1 CMK2 AWL 8

1 CNF
1 FB2 AWF 7

3ZW 7 2 AHO
8A0O • 7 2C0Z

2GR
2UD

y 3

1 XM 6

1 YK 6 2ZL
IZE 6 3AFB
2B0U 6 3BLF
2GK 6 8BXH
3XM 6 8SP

8 YD
9AL2LO 5

3AUU .5 (Canada)
3BG
3ZZ

5

5
8 ATU 5 1 AGK ^

8AWP o 1 AZW
1 BGF

1 AJP 1
,

IBKO
1 ASF ' 3CC
1 BDI 3CG
1 BGF 3NH y -

1 GV 3YO
2BML I 4 4 EB
2NZ 5XK
2XAP 8BK
3BGT SIB
4 BY 8XE
SUE

J
9ZN

The names and addresses of the British amateurs
(and the Dutch amateur) who reported the
" individual " transmissions tabulated above, are

set out below in Table VII, which also gives the
nuniVjer of such individual transmissions heard by
each throughout the Tests.

TABLE VII

Briti,ih and Dutch aniateurs who reported the
" Individual " Transmissions in Table II.

Total Number of Different Stations heard
MAKING InDIVIDU.41, TRANSMISSIONS (CODES, &C.).

J. Briggs Brank House, Ainsdale,

Southport
65

Manchester
Wireless
Society
(Recep-
tions by

1 W. R.
Bume &
A. Cash)

Manchester, Lanes. . . 43

B. H. C.

Matthews
Hillcroft, Nore Road, Portis-

head, near Bristol, Somerset
38

W. E. F.

Corsham
104, Harlesden Gardens,
WiUesden, London, N.W.IO

34

D. W.
Walters

4, Mansel Street, Gowerton,
Swansea

31

G. J.

Eschauzier
19, Parkweg, The Hague,
Holland

29

E. W.
Penney

34, Coldrenick Street, St.

Budeaux, Plymouth, Devon
27

E. J.

Simmonds
" Meadowlea," Gerrard's

Cross, Bucks
24

J. A.
Partridge

22. Park Road, Collier's Wood,
Merton, London, S.W.19

17

|H. C.

Chadwick
9, Raymond Street, Bolton,

Lanes.
15

G. R. Lewis
and

D. F. Owen

10, Lansdowne Road, Ashton-
on-Mersey, Cheshire

14

R. E.
WiUiaras

29, Holbom Road, Holyhead,
North Wales

13

J. Ridley " Studley," Woodside Green,
South Norwood, London.
S.E.2o

12

F. L. Hogg 37, Bishop's Road, Highgate,
N.6

.. 11

L. J. Leslie Fairwater, Evesham, Wor-
cestershire

11
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TABLE VII—continued. TABLE VII

—

continued.

841

F. J.

Dinsdale
14. Highfield View, Stoney-

[Toft, Liverpool, Lanes.
10

E.G.
Dorling

161, Earlsfield Road, Wands-
worth Common, London,
S.W.I 8

10

A. Higson 161, Cotton Tree Lane, Colne,
Lanes.

10

F. Walker Holly Farm House, Feltham,
Middlesex

9

R. S. Elven Hiu-st Lodge, Waverley Grove,
Hendon

8

A. G.
Gregory <fc

W. Vemon

17, Lincoln Street, Hubme,
Manchester

8

A. G. Wood,
A. Neilson
and

H. .T. Swifi

112, Tulse Hill, Loudon,
S.W.2

6

C. Shears-
ton

135, Landguard Road, East
Southsea, Portsmouth,
Hants.

5

J. Croysdale 5, Elm Grove, Burley-in-
\\liarfedale, Leeds

4

M. V.
Williams

3. Holmesgrove Road, Her-
leage, Bristol

4

—^Andrews London 2

H. Collin Ramsden Heath, Billericay,

Essex
2

A. H.
Fielding

32. Stanley Avenue, Birkdale,
Lanes.

2

H. B.
Grylls

Trenay Fauton, Crewe Road,
Eastbourne

2

F. W. Higgs
and

J. S. Hobbs

45, Howard Road, Westbury
Road, Bristol, Somerset

2

C. E.
Morris

Southemhay, Heron Hill, Bel-

vedere, Kent
2

A. Richard-
sou

29, Josephine Avenue, Brixton
Hill, London, S.W.2

2

C. G.
Williams

22, Scholar Street, Set'ton

Park, Liverpool
2

D. A.
Brown

24, Booth Street, Handsworth,
Birmingham

1

F. Foulger 1 1 8, Pepys Road, New Cross,
London, S.E.14

1

A. E.
Greenslade

9, Jelf Road, BrLxton,
Loudon, S.W.2

1

L. Lott Lenshop, High Street, Biu-n-

ham-on-Sea
1

C. S. Naylor 43, Hill Crescent, Longden
Road, Shrewsbury

1

P. G. A. H.
Voigt

Bowdon Mount, 121, Honor
Oak Park, London, S.E.23

1

Further particulars of the apparatus used during
these receptions will be published lat^r, together
with other particulars of the receptions.

Before closing this preliminary report, it may
be of interest to give a complete list of the call signs

of all the stations (U.S. and Canada) reported

dming the tests. This list, set out in Table ^'III

on the next page, includes the individual trans-

missions, those heard during the " free-for-all
"

periods at the correct times, and all other stations

from which calls have been intercepted—many
calling CQ, others calling other U.S. amateur
stations, and carrying on DX communications,
and other traffic. These have been arranged
alphabetically under each district for convenience
in reference.

A large proportion of these stations, apart from
those heard with code words, were reported on
several nights and by several different observers,

but some were reported on one occasion only, and
if heard through jamming there was in a few eases

some slight doubt as to the accuracy of the call

letters. Doubtless the American Radio Relay
League will at a later date be able to advise us with

regard to these when they have had time to cheek
through the reports.

In addition to the above, signals were reported

by several listening stations from WUBA, calling

"Test " and working with LT.S. amateur stations.

Tliis station is a U.S. Signal Corps station located

at Camp Alfred Vail, New Jersey.

Several of the U.S. stations taking part in these

Tests attempted to transmit messages to Eiu'ope

in addition to making the scheduled calls of " Test,

Test, Test," etc. Several of these messages were
intercepted correctly, both m this country and in

France, but as a general rule listeners concentrated

on hearing as many stations as possible rather than

on copying messages. The tests have, however,

established the possibility of transmitting such
amateur messages from America to Euiope should

occasion arise. No attempt was, of course, made
during the tests to reply to such messages, but

a few messages of greetings, and of similar nature

were .sent back to .\merica from the British station

5 WS diu-ing the second half of the t«sts. Several

of these messages were correctly received by U.S.

amateur stations, so that to a limited extent it

may be said that two-way communication has been

established across the Atlantic by radio amateurs.

The setting up of a definite two-way communication
between the two countries—in which a message

sent in one direction can be replied to at once in

the other—yet remains to be done.

The most remarkable features of the tests have
doubtless been, besides the large number of signals

heard during the ten nights, the reception of amateur
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TABLE VIII.

List oj Total V.S. and Canadian Stations reported during the Tests by British and Dutch Amateurs.

First District.

1 AG 1 AT 1 BET 1 BRY 1 GJA 1 FB 1 MY 1 XK
1 AGN 1 ATV 1 BFR 1 BSZ 1 GJF 1 FD 1 ON 1 XM
1 AD 1 AWL 1 BFT 1 BW 1 CJH 1 GER 1 OR 1 XN
1 ADL 1 AWP 1 BGF I BWJ 1 GKD 1 GV 1 OW 1 XNT
1 AHZ 1 AXE 1 BGY 1 BX 1 GKG 1 HT 1 PC 1 XR
1 AJ 1 AZW 1 BH 1 BY 1 GKP 1 II 1 PM 1 XU
1 AJI 1 BAS 1 BHR 1 GBR 1 CKR 1 IL 1 RA 1 XW
1 AJP 1 BB 1 BI 1 CCA 1 CLA 1 IT 1 RD 1 XY
1 AJU 1 BGF 1 BK 1 CDA 1 GMK 1 JR 1 SD 1 XZ
1 AJW I BGG 1 BKA 1 GDI 1 GN 1 KDI 1 SPW 1 YK
1 AK 1 BGS 1 BKQ 1 GDJ 1 GNF 1 KW 1 TM 1 ZA
1 AL 1 BDG 1 BN 1 GDK 1 GNI 1 LAU 1 TMS 1 ZE
IAN 1 BDI 1 BNA 1 GDO 1 CNJ 1 LL 1 TOK 1 ZN
1 ANA 1 BDS 1 BNT 1 GDR 1 GQX 1 MIE 1 TT 1 ZT
1 ARQ 1 BDT 1 BPG 1 GES 1 GW 1 MK 1 UN 1 ZUK
1 ARY 1 BEP 1 BPH 1 GF 1 GYM 1 MO 1 VI
1 ASF I BES 1 BRQ I CIV 1 DD 1 MV 1 WN

Second District.

2 AB 2 AWF 2BNZ 2G.JH 2 EI 2KL 2 PR 2VX
2 AGK 2 AWL 2B0H 2GJN 2 EL 2KP 2PY 2XAD
2 ACT 2 AWP 2 BQM 2GJW 2FP 2K0 2 0U 2 XAM
2 AF 2 AWZ 2B0N 2GK 2FU 2KR0 2 0V 2XAO
2 AFB 2 AYV 2 BQT 2GKD 2FW 2KS 2 0YX 2XAP
2 AFP 2BAO 2BQU 2GKK 2GI 2KW 2QZ 2XL
2 AFX 2 BAS 2BRB 2GKN 2GJ 2KZ 2RG 2XM
2 AG 2BBB ?BRP 2GKR 2GK 2LO 2RO 2 XMO
2 AHO 2BDA 2BT 2GKS 2GM 2LY 2RP 2XRB
2 AJ 2 BDT 2BYS 2CMK 2GR 2MF 2RW 2 XRO
2 AMD 2BG 2BYW 2CMZ 2GS 2MN 2RY 2YK
2 AON 2 BGA 2 CAR 2GP 2GU 2MU 2SG 2ZA
2 APD 2BGO 2CBW 2GPD 2HJ 2MV 2SH 2ZK
2 ARF 2 BL 2CBX 2GQ 2HW 2NM 2SP 2ZL
2 ARS 2BLF 2CDO 2C0Z 2IG 2NN 2TK 2ZM
2 ATS 2BLP 2GF 2CRB 2 IS 2NZ 2TSU 2ZS
2 AU 2BM 2CGT 2GSL 2KB 2 0A0 2 UD 2ZW
2 AUM 2BMG 2CHH 2 DMA 2 KF 2 OYM 2UE 2ZY
2 AW 2BML 2GIM 2DZ 2 KG 2P0 2 US
2AWA 2BNN 2 GIN

Tliird District.

3 ADT 3BF 3 BLZ 3GYN 3 HO 3 MY 3RP 3 XM
3 AFB 3 BFU 3 BMT 3 DM 3 JJ 3NH 3SG 3 XR
3 AP 3 BG 3BNU 3EU 3KD 3 0D 3TJ 3 YG
3 AQP 3 BGJ 3 BOB 3FS 3KFU 3 0E 3UFD 3YO
3 AQR 3 BGT 3BS 3GE 3LK 3 0L 3XA 3ZW
3 AUU 3 BH.M 3BVC 3GG 3 MO 3 OT 3 XBK 3ZY
3 AYY 3 BIJ 3GG 3 HO 3 MX 3 0O 3 XL 3ZZ
3BES 3BLF 3GG

•

Fourth District.

4 AA 4BX 4EA 4FB 4 ID 4KS 4ZS 4ZW
4BF 4 BY 4EB 4 FN 4 KM 4 0I

Fifth District.

5 AAM 5 DH 5EK 5 IIS 5 MA 5 US 5 XA 5XR
5 AGI 5 DO 5FV 5 JL 5 MX 5 WD 5 XB 5ZA
5BV 5 DWP 5GBZ 5KK 5MK 5 WW 5 XK 5ZB

Sixth District.

6CBI 6ZZ
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TABLE \'III

—

continuerl.

S-t3

Seventh District.

7 BXV 7 0E 7 BO 7 WZR 7ZV

Eighth District.

8 AA 8 ATU 8 AZQ 8 BPL 8 BZY 8FU 8 0T 8 XAE
8 ADG 8 AV 8 BBT 8BSS 8CDD 8GM 8 SB 8 XAN
8 AIW 8 AW 8BCS 8 BTI 8CJH 8 GO 8SP 8 XC
8 AJM 8 AWP 8 BDE 8 BTV 8 CMK 8 HJ 8 SPM 8 XE
8 ANP 8 AWZ 8BFM 8 BUM 8CNE 8 IB STT 8YB
SAP 8 AXG 8 BJC 8BVL 8 CPK 8 JCZ SUE 8 YD
8 AQO 8 AXE 8BK 8 BX 8DB 8 KG 8 UF 8ZAF
8 AR 8 AXK 8 BKF 8 BXF 8 DET 8 KM 8UY 8ZV
8 ASC 8 AYO 8 BLC 8 BXH 8DKX 8 ML 8 VK 8ZW
8 ASV 8 AZD 8 BNJ 8 BYH 8FQ SOW 8XA SZY
8 ATF 8 ZZ

Ninth District.

9AGT 9 AUL 9 BET 9CBX 9CR 9 EP 9 I.M 9 XB
9AN 9 AX 9 BP 9 CD 9CX 9FM 9 KM 9 XE
9 AMT 9BDF 9BRY 9CG 9CXP 9 GM 9 UU 9ZN
9.ASW 9 BDS 9 BZ 9 CM 9 DYN 9 11 9 XAC

Canadian.

3 CO 9 AL

telephone trausrai-ssions across the Atlantic. Tlie

almost nightly reception of American radiophone
broadcast transmissions by British amateurs
shows that there is no inherent tliificulty in picking
up these relatively feeble telephonic transmissions
over such great distances, but the reception of

amateur radiophone transmissions is a tribute

to the amateiu- transmitters as well. The re-

markable strength and steadiness of signals received

from the best stations is also particularly note-
worthy.
The latest information received from America

after the main part of this report had been compiled

incUcates that signals from a nmnber of U.S.
amateur stations signalling dvu'ing the tests were
heard on U.S. vessels in the English Channel

—

several of the code transmissions during the in-

dividual periods having been picked up on single

valve receivers, and the codes subsequently
verified.

The French amateurs, who were also listening in,

heard a large number of stations. Particulars of

their receptions will be given in a later issue.

PHILIP R. COURSEY,
February 3rd. 1923.

Amateur Progress in South Africa
Recent wireles? developments in other countries

have greatl}- stimulated amateur intPtest in South
Africa. Whereas, prior to the war, there were
only a few amateurs in each province, their number
had so increa.sed by 1920 that a Society was formed,
now flourishing under the name of the Radio
Society of South Africa.

Modelled on similar lines to the Radio Society
of Creat Britain, to which it is affiliated, the Society
has for its principal objects the furtherance of
radio research and the promotion of intercourse
between experimenters, securing members the
advantages of collective representation and facili-

tating the obtaining of supplies.

The Society intends to maintain branches at
Cape Town, Durban and .Johannesburg, and the
two first -named are already in existence, with a
membership of 37 and 87 respectively. General
meetings, at which lectures and demonstrations
are given, are held monthly. The Society has been
granted the Postmaster-General's licence to install

a w'ireless station for scientific and mstnictional
pui-poses.

The Cape Provincial Branch of the Society has
now three affiliated branches, their aggregate
membership totalling 143.

South Africa being noted for its abundance
of atmospherics, amatetu- reception is somewhat
restricted to the local stations at SlaBgkop, Port
Fllizabeth, Durban and Louren<;o Marques. Many
amateurs have, however, succeeded in obtaining
signals from European and American stations,

the French station at Saint Assize being most
frequently heard.
The development of broadcasting in England

is being keenly watched, and it is hoped that the
time will not be very far distant when the South
African amateur will be able to enjoy a regular

broadcasting service. According to the latest

information Johannesburg has been offered the
loan of a broadcaster, and prospects are consider-

ably brightened.
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Questions and Answers
NOTE.—This section of the magazine is placed at the disposal of all readers who n:ltsh to receive advice

and information on nuitlers pertaining to both the technical and non-technical sides of wireless work. Readers
should comply with the following rules :— ( I ) Each question should be numbered and written on a separate sheet

on one side of the p iper, and addressed " Questions and Answers," Editor, The Wireless World and Radio
Re\iew, I2j\3, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in

their questions readers are advised to .'earch recent numbers to see whether the same querie-« have not been dealt

with before. (3) Each communication sent in to be accompanied by the " Questions and Answers " coupon
to be found in the advertisejnent columns of the i.s.<<uc current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet

or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials

and town of the correspondent, or, if so desired, under a " notn de plume." (o) In view of the fact that a large

proportion of the circuits and apparatus descrihid in these answers are covered by patents, readers are advised

before making use of them, to satisfy thctnseh'es that they would not be infringing patent.^, (ti) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximunn of four questions. (7) Four qwstions
is the maximum which may be sent in at one time.

I

"HOPEFUL " (Surrey) asks (I) Whether we
can give details of a tapped wire frequency transformer
to tunc from about 300 to 1,200 metres. (2) For a

diagram showing how a single valve H.F. panel
may be connected.

(1) A variable higli frequency transl'onner was
described in tlie issue of September 23rd, and full

constructional details are given. The ebonite
former is 2" in diameter, and the slots are i" deep
and J);" wide. There are eight slots and four'

tappings for the primary and secondary vvinding.

Each slot in the former should be wonnd with
90 turns of No. 40 S.S.C. copper wire. The slots

are all wound in the proper direction, and the
connection between each slot is taken to one stud
of the four-stud switch. The primary .should be
tuned with a small condenser having a maxiiuimi
value of about 000001 mfd. (2) A single valve
high frequency panel is given in Fig. 2 on the
next page.

" STICKER " (Bristol) is having trouble with

his receiver, aiul asks ( 1 ) Whether we can suggest

anything which will help him. (2) Have we any
suggestions unth regard to the earth or counterpoise.

(I ) and (2) The diagram of coiuiections is correct,

but we would point out that a condenser should
be used in series with the aerial when it is desired

to receive the broadcast transmissions. This will

give j'ou a slightly larger potential across the
detector valve. As your aerial is rather badly
screened and the earth lead long, we suggest you
use one high frequency valve before the detector
valve. The method is given in most of the issues

of this journal. The earth connection should be
as short as possil>le, and should make contact with
an earth plate much larger than the one you are
using, if it is at all possible. We suggest you
use a sheet of galvanised iron or something
equivalent, with dimensions about 2' by 3'. The
counterpoise should be built, if possible, a few feet

above the earth. We do not recommend con-
structing the coimterpoise immediately below the
aerial, as sketched in the diagram submitted,
because the effective height of the aerial is so greatly

reduced. TTie lower end of the counterpoise
should be dropjjed as low as it is convenient for you
to make it.

"VICEROY " (Eastbourne) asks (1) Whether
the diagram submitted is correct. (2) What wave-
length would a 4" coil tune to ivlieti connected with a

0-000.5 mfd. conden.ser and. an. ordinary Post Office

aericd. (3) What would be a suitable coil to use in
the anode circuit of the high frequency valve.

(1) The diagram is correct. (2) and (3) You
have unfortunately omitted to state the length of

the coil and the gauge of wire with which it is

wovmd, but we suggest the short wave coil be a coil
4" in diameter and 4" long, wound with No. 20
D.C.C, with si.x tappings. The long wave coil

may be 4" in diameter and 8" long, woimd with
No. 26 D.C.C. with 18 tappings. The anode coil

may be 4" in diameter and 4 " long, wound with
No. 28 D.C.C. for the short wavelengths, and for

the longer wavelengths 4" in diameter and 8" long,

wound with No. 34 D.C.C. The smaller coil should
have 10 tappings and the larger coil 18. You will

be able to time up to a wavelength of abovit 10,000
metres.

"E.H." (Sweden) asks (1) For criticism of
circuit submitted. (2) Wliether an A.E.G. type
E.V. 173 valve will work well as a high frequency
valve, and if so, what I'oltages sliould be applied.

(1) The circuit proposed is quite suitable, and
the connections are correct. For sliort wave work
we suggest you build cylindrical coils, one for the
aerial circuit 4" in diameter and 4" long, of No. 20
D.C.C, with eight tappings, and one for the anode
circuit 4" in diameter and 6" long, of No. 30 D.C.C,
with 12 tappings. For the H.T. bypass con-
denser we suggest you use 21 foils, each foil having
an overlap of 4" by 3". The mica should be
0002" thick, and only good mica should be used.

Waxed paper is not very suitable unless you are

prepared to make up two or three condensers and
connect them is series. (2) We believe that this

type of valve gives satisfactory results in H.F.
circuits. We would refer you to the diagram
Fig. 2, page 014, February 3rd issue, and Fig. I,

page 613, February 3rd issue.

"C.W.P." (S.E.I) asks whether his earth

connection is suitable.

We suggest you earth your receiver with a wire
having the same dimensions as the aerial wire.

A good earth connection is essential. The water-

pipe earth is probably suitable if the distance
between the point where the wire is soldered to the
waterpipe and the point where tlie waterpipe enters

the ground is not great. It may be better to bury
an earth plate, which may be a sheet of galvanised
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iron about 2' by 3', to whicli the earth wires are

soldered. The suggested earth in the window box
is not at all suit^\ble.

'
' ADANA '

' (Battersea) asks ( I ) With reference

to the reply to " A.G.L." (Sutton Coldfield) in

the January illJi issue, could another diagram be

given showing the connections when a high frequency
transformer is ii^ed. (2) Are the other component
values the same u-hen the transformer is substituted

for the tuned anode coil.

(1) and (2) The diagram is given in Fig. I, and
suitable values are indicat«d.

Fig. I. .4 2-i-ahe H.F. amplifier. The valves are

transformer coupled.

" E.R.S." (Hammersmith) asks for a diagram
of a H F. and L.F. panel to use in conjunction with
the detector panel, diagram of which is submitted.
The diagram is given in Fig. 2.

( I ) Wo understand the Post Office regulations
apply to the use of reaction only. They are not
concerned with the number of \alves used. The
reaction must be so used that oscillating energy
cannot be set up in the aerial circuit. (2) We
cannot recommend a set which will recoi\c the
American concerts, but it should be borno in mind
that the reception of American concerts is in the
nature of a freak—that is, something which cannot
be repeated with the slightest unfavoLuablo con-
ditions, and no signals would be received in day-
light. However, if you wish to try, we suggest
you use the receiver given on page 453, Fig. 3,

December 30th issue of this journal. The diagram
shows the connections of a five-valve receiver

—

four H.F. and one detector. We suggest you use
an outdoor aerial.

"E.McD." (Manchester) refers to a diagram
in the issue of November ISIh, and asks (1) Whether
basket coils may be used for the primary a>id secondary
inductance. (2) What would be suitable coils.

(3) What woidd be a suitable coil for use in the anode
circuit, as marked with «)i arrow in the diagram
submitted.

»

(1) We suggest you connect three small basket
coils, each having thirty tiu'ns, woiuid upon a
former 2" in diameter, for the aerial circviit. The
coils should be womid with No. 22 D.C.C. The
closed circuit inductance may consist of three coils,

each having 45 turns of No. 26 D.C.C, wound upon
a former 3" in diameter. The anode coil may be
a winding of No. 30 D.C.C, wound upon a 3"

former. We suggest you use a cylindiical coil
4" in diameter and 3" long, with six tappings.

"E.R." (Tottenham. N.17) refers to the
Reinartz tuner described on page 8S), Hay I3th issue,

and asks the gauge of wire used in the coils.

Fig. 2. TIte diagram shotos a H.F. panel coupled to a detector panel and followed by a note magnifier. The
mndings shown in the first panel are those of a H.F. transfortner.

"A.J." (Manchester) asks (1) What are the
restrictions laid down by the P.M.O. coiicerning the
use of valves in valve receivers. (2) What sort of
receiver would be suitable for lite reception of
American concerts, using a frame aerial.

No. 26 D.C.C. is used in the coils of the Reinartz
tuner described on page 89 of May 13th issue.
We would refer you to the description of a Reinartz
receiver given on page 604 in the issue of
Februarv 3rd.
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" J.S.M." (Norfolk) usts (1) For tchidings of
an anode coil which, together with his tuning con-
denser, trill tune up to 1,200 metres. (2) What
would be the best value of a small variable condenser
to be used to provide capacity reaction. (3) Hoiv
may two potentiometers be connected for the purpose
of conirolling the first three valves and the detector

valve. It is desired to use a large negative potential.

(4) What would be suitable windi/igs for an iron core

transformer to step down from 110 volts to 6 volts.

(1) The anode coil may be a winding 4" in

diameter and 6" long, of No. 32 D.C.C., with 12

tappings. (2) Tlie condenser which is to be used
to pro\4de capacity reaction may have a maximum
value of 0-0005 mfds. It would probably consist
of one moving and two fixed plates. (3) The
method of connecting potentiometers is given in

several recent issues. In jjarticular we would refer

you to the connection given in Fig. 1, page 601,
February 3rd issue. When it is required to apply
voltages of the order of 30 volts to the grid, a
potentiometer is not essential. It is better to take
tappings from the cells. (4) The primary winding
of the transformer may consist of 350 turns of

No. 22. and the secondary should consist of 21 ^lu-ns

of No. 16 D.C.C. The core of the transformer
should have a cross section of three square inches.

A resistance on the primary side as suggessed would
control the output. As it may be required to use
more than six volts on the secondary side, we
suggest you wind an extra 10 turns, making a total

of 31 turns, with a tapping at the 21st.

"M.A.H." (Stoke Newington) asks (1) Hoiv
many turns of No. 40 S.S.C. wire, wound on a former
containing eight ilots, J" iride a>id f" deep, will be

suitable for a high frequency transformer to tune

between 100 ami 30,000 metres.

We suggest you wind 200 turns for tlie primary
and secondary winding in each slot. You will not,

however, find that the results are very satisfactory,

and we suggest you use a special high frequency
transformer for short wavelengths. A transformer
with eight slots, four for the primary and four for

the secondary, will be suitable. The bobbin may
be 2" in diameter, and the slots ^-'' deep and ^"
wide. Ninety turns should be wound in each slot,

and four tappings should be -provided for the

primary and secondary.

"A.F.C.B." (S.W.) submits particulars of a
transmitter, and asks whether the values are correct.

The dimensions suggested are quite suitable,

and with a normal Post Office aerial would time
over the wavelength range desired. The proposed
tuner is quite suitable.
" J.S." (N.IO) asks (1) How many basket coils

will be required to tune from 180 to 12,000 metres.

(2) May the coil above or below the A.T.I, be used

for the reaction coil.

(1) We suggest you wind eight basket coils and
connect them in series. The coils should be spaced

J" apart to reduce the self-capacity. We suggest

you wind three coils having 60 turns of No. 26

D.C.C. upon a former 2" in diameter, and the

remainder, having 90 turns of No. 26 D.C.C,
upon a former 2J" in diameter. The 0001 mfd.

variable condenser should be used in series on
short wavelengths, and in parallel when receiving

longer wavelength signals. The connections

between the coils should be brought to the studs

of a switcli. (2) We suggest you wind basket coils

for the reaction, and mount them so that the
coupling is variable.

"E.H." (Nottingham) refers to the diagram
given on page 129, October '28th issue, and asks

(1) Whether the five coils .shoivn should all have the

Kime dimensions. (2) If the coils should have

different sizes, what relation.'^hip should they bear one
with the other approximately. (3) What size

duoUileral coiU .should be tised for the broadcast wave-
lengths. (4) What stations of interest should be

received with a receiver of this description.

(1) (2) and (3) The coils shown should not have
the same dimensions, ^\^len receiving the broad-
cast transmissions the aerial tuning condenser will

be in series with the A.T.I. The A.T.I, should be
approximately a No. 75 coil, and the closed circuit

coil No. 50. The anode or high frequency trans-

former coils should be No. 75 coils. The reaction
coil will probably be a No. 25 coil. It should be
borne in mind that the anode or high frequency
transformer coils should tiuie to the same wave-
length as the closed circuit. (4) You should receive

the transmissions from the British broadcasting
stations, and also the transmissions of aniateiu*s in

your neighbourhood. You would, of course, hear
the French transmissions if you cared to tune up
to that wavelength.
"L.G.C." (Newark) asks for a diagram of a

receiver suitable for receiving the brocuicast trans-

missions and also the connections, .so that the loto

frequency valves may be connected to operate a loud
speaker.

We would refer you to the diagram Fig. 4,

page 615, February 3rd issue. Switches are pro-
vided so that the number of valves in circuit may
be cut out when not required. Another suitable

diagram is given in Fig. 4, page 418, December 23rd
issue.

" A.T." (Rotherham) asks (1 ) What wavelength

range icill be covered by the high frequency transformer
which he has constnwted. (2) What would be a
suitable coil for use in the anode circuit of a high

frequency amplifier to tune between 150 ayid 3,000
metres. (3) Will the self-capacity of Dewar type

switches be of sufficient magnitude to prohibit their

use in the high frequency portions of circuits.

(4) Could particulars be given so that condensers

having the following values may be constructed—
0-05, 0025 and 0021 mfds.

( 1 ) The wavelength range over wliich you will be
able to tune will depend largely upon the self-

capacity of your receiver, but we suggest from 100
to 4,500 metres. (2) A suitable tuned anode coil

would be 4" in diameter and 6" long, wound full of

No. 32 D.C.C, with 15 tappings. The reaction

coil may be constructed to revolve inside the 4" tube,

and should contain 100 turns of No. 32 D.C.C.

(3) It is not a very good practice to connect Dewar
type switches in the high frequency portions of

wireless receivers, but there is no objection to using
special anti -capacity type switches, which may be
purchased. The ordinary Dewar tyjje switch is

quite useful for switching the low frequency portions
of wireless receivers. (4) The condensers could
be made up as follows (mica 0002" thick) :

—

0-5 mfd. 51 foils with an overlap . . 12x8-5 eras.

0-25 „ 51 „ 8-5x6 „
0-05 „ 26 „ „ „ ..5X4
0-025 „ 13 „ „ „ .. 5x4 „
001 „ 7 ., „ ,, .. 5x4 „
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" O.H.M." (Bloemfontein) fnibmit.i n diatjrtnn

oj /ii« receiver, mid dsks
( 1 ) Wlitf retmlttt tire uiisutin-

factory. (2) How tiuiny platejs should be used in

construction of OHl mfd. fixed condciixer. (3) For
II circuit diiu/ram showing how to cut out H.F. and
L.F. amplifiers.

(1) The diafiiam of the tuniiifi panel is correct ;

aliso the connections of the amjthtier. The probable
reason why yon do not hear signals is due to the

tuninji arrangements not being [jroperly propor-
tioned. We cannot help yon much without a

knowledge of the wavelength of the signals you
wish to receive. If " R " type valves are used the

L.T. should be (i volts and the H.T. 90 volts.

(2) A 001 mfd. fixed condenser may consist of

17 plates, each plate having an overlap of 2" 1".

The mica should be 0-002" thick. (3) Diagrams
showing how liigh and low frequency valves may
be cut in or out are given in most issues of this

journal. Why not choose a circuit and rewire

your receiver according to the connections given.

A large number of suitable circuits have appeared
in the last few issues.

" G.R.E.C." (Coulsdon) asks
{ 1 ) With reference

to the circuit ijiven on page 883, September 'HHh issue

iihiit would be a suilahle reaction coil to be riiupled to

the secondary of tlie first H.F. lran.sformer . (2) How
would three potent ioineters be connected, one for the

H.F. ralre, one for the detector, and the other for the

L.F. valve. (3) M'hat is a suitable size for the

variable condcn.ier which tunes the primary windini/

of the H.F. transfot mers. (4) Which valves are

recommended.
(I) We suggest you wind 150 turns of No. 38

S.S.C. on a former 2i" in diameter containing a
slot J" deep and J

' wide. The reaction coil shouNl

be fitted so that it will slide close to the siu-face of

the plug-in transformers. (2) Potentiometers are

<|uite easily connected. They should be joined

across the L.T. battery, and the grid connections
of the H.F. valves should go to the sliding contact

of one potentiometer. The grid leak of the detector

valve, instead of going to the plus or minus L.T.

should go to the sliding contact of the second
potentiometer. The sliding contact of the third

potentiometer should be connected with the filament

connection of the L.F. transformers. The method
of connecting potentiometers is given in most
issues. In particular we would refer you to page 001

Januaiy 3rd issue. (3) The primary of the H.F.
transformer may be t>nied with a variable condenser
having a maximimi value of 0002 mtds. (4) We
suggest you use " R " type valves.

" E." (Northumberland).- With reference to

the diagram submitted we would point out that

this is a theoretical diagram, and many practical

features are absent. If you have not had previous

experience with this type of super-regenerative

receiver, we think it would be better if you con-

structed a receiver from particulars given in this

journal from time to time. In particular we woulil

refer you to the article which ap))eared in the issue

of September 2nd, page 711, and the articles by
Mr. Harris in the issues of October 21st and 28th.

In the diagram referred to, the coils Lj and L.^ may
be an ordmarj- tapped loose coupler. The coil L,
is a reaction coil. The circuits A and B are coupled
with the valve, so that a frequency of the order of

30,000 cycles per second is produceil. The

circuit A should therefore contain a large variable
condenser and a large coil. It would be found
difficult to remove a continuous hum from the
receivers because of the absence of choke coils aiul

filter circuits. In addition, a receiver of this kind
must not be connected with an open aerial, but with
a frame aerial, which must not exceed a certain size.

"R.B." (Falkirk) asks (1) For particulars of
a 10.000 (u grid leak to be wound with No. 30
Eureka wire. (2) For dimensions of basket coils.

(1) No. 30 Eureka wire has a resistance of 5, ,575

ohms per thousand yards ; 70 \-artls wound on
a cylindrical former will therefore be suitable as

a jjotentiometer. It is not essential to use two
potentiometers, although there is a certain advantage
in using two potentiometers, as shown in the
sketch on the attached sheet. (2) We suggest
you wind the basket coil former with 3.), 50 and
60 turns of No. 24 D.C.C, and for higher wave-
lengths use more turns with the finer wires. The
exact number of turns is a matter for experiment.
The three given should be suitable for use as the
aerial coil, closed circuit coil, and reaction coil.

The anode coils could each have 80 turns of No. .30

D.C.C. The voltage of the grid cells shown in the
diagram on l>ago 601 depends entirely uijon the
anode ])otential used, but two or three cells will be
satisfactory. Only a coarse adjustment need bo
provided, and no potentiometer is required.

"J.R.M." (Durham) submits a diagram of
eouneclions of his receiver and asks Jur advice.

We have examined the diagram submitted, anil

the connections are correct. As yovi live so close

to the Newcastle Broadcasting Station, you will

find it a difficult matter to successfully tune in the
transmissions from far distant broadcast stations

while the Newcastle station is operating. Wo
suggest you use a closed circuit which will give you
fine tmiing. To reduce noise, we suggest you connect
the 2 mfd. condenser across the H.T. batt«ry,

which will reduce noises due to the internal resis-

tance. If you are situated near the tram lines or

a power plant, you may hear a noise due to induc-
tion and earth ciu-rents. The earth appears to

be quite satisfactory. All connections in the

receiver should be soldered and not merely held

down with screw's or terminals. It is quite safe

to use a tj volt accumulator with Marconi " V 24
type \'al\'es, but of course a filament resistance

should be used, and a little should always remain
in circuit. The capacity values are suitable, and
best results are generally obtained when plug-in

coils are used. The reaction coil should be coupled
with the high frequency transformer. If the

high frequency transformer is of the plug-in type,

a reaction coil having 100 turns .should be wound
in a former similar in shape to the plug-in trans-

former, and it should be mounted so that it will

move close to the face of the plug-in transformers.

"D.G." (Selby) wishes to receive the broadcast

transynissions and asks whether the diagram referred

to is suitable.

The diagram referred to (Fig. 4, page 015,

February 3rd issue) is very suitable for your purpo.se,

and you should be able to operate a loud speaker
comfortably. The reaction coil, which is tuned
with a 0-0005 mfd. condenser, should be coupled
with the high frequency transformer. The high

frequency transformer is of the plug-in type, and
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the reaction coil may consist of 100 turns,

wound in a former similar to that of the
high frequency transformer, and it should be
constructed so that it will mo\'e close to the trans-

former, so that the coupling is variable. If it is

desired, a three-coil holder may be used, in which
case the reaction coil will be one outer coil of a
three-cdil holder. The switching arrangement
shouii in the figure referred to will enable you to

switcli out any valve except the detector valve,

which of course must always remain in circuit.

The switch indicated is a double-pole throw-over
switch. With the switch in the left-hand position,

the vahe is cut out, and the filament is disconnected
at the same time. Small switches may be pur-

chased moimted on porcelain, and these should be
dismantled and the switch parts mounted upon
the ebonite panel. This type of switch is very
serviceable, and fui'thermore, no losses are brought
about tlirough its use. Suitable values are given
in the diagram. The grid condenser and leak

should have values of 00003 mfds. and 2 megohms.
The closed circuit condenser has a value of 0-0005

mfds. The L.T. and H.T. voltages should be
6, and variable up to 60 volts respectively.

" F." (N.22) subtnits a diagram of his receiver

and asks fur suggestions.

(1) The diagram submitted, in which a crystal

detector is used as the rectifier is correct, and
the values of the components are suitable. If the
timing condenser which was connected across the
anode coil had a maximum value of 00005 mfds.,

signals should be expected to be rather weak.
The tuning condenser used in this position should
be as small as possible to secure good amplification,

and it would be found tmiing is very much sharper.

The anode coil should be larger than the aerial

coil. Difficulty is sometimes experienced in getting

the crystal to rectify properly, and its position

should be changed from one side of the transformer
to the other.

" C.P." (Surrey) submits a diagram of his

receiver and asks whet/ier the wiring and cotnponents

are correct.

We have examined the diagram submitted,
and we suggest that when receiving the broadcast
transmissions you short circuit tlie reaction coil

which is coupled with the closed circuit coil. The
circuit, apart from this, is correct. We suggest

you wind basket coils on a foiiner 2" in diameter,
with 13 spokes, having 40, 50, UO and 80 tiu-ns

of No. 22 D.C.C The correct niunber of turns

to be used wM depend upon the size of the aerial.

The low frequency intervalve transformer may
have a primary winding of 1,000 turns of No. 42
S.S.C. wire and the secondary may be 25,000 turns
of No. 44 S.S.C. wire. The primary winding
should be wound on first.

"W.B.G." (Shrewsbury) •iibinits a diagram

of a speed amplifier and asks for advice.

We have examined the arrangement submitted,
and the principle of the circuit is correct. The
correct ratio of the transformer winding should
be determined by experiment. If an " R '" valve

is used and an ordinary post ollice microphone,
we suggest a ratio of about 40 to 1, the primary
winding consisting of 150 turns of No. 22 S.C'.C.

However, when winding a transformer, we suggest

you make taps on the secondary winding, so that

the step-uj) ratio may be varied, and the tap which
gives the best results foimd. The core may con.sist

of a bundle of iron wires 4" long, built up to a
iliameter of J". The secondary winding could be
of No. 40 S.S.C. copper wire. Only one battery

need be employed for the valve and the microphone
circuit.

" H." (Nuneaton) has a C Mk. Ill type
amplifier, and asks ivhether it may be used in con-

junction with his receivimf set.

The C Mark III type amplifier may be used as a
note amplifier if desired. The input circuit of the
amplifier, which includes a transformer, is connected
to the anode circuit of the last valve of yovtr

receiver. We do not, however, recommend the
use of so many low frequency connected valves.

It would be better if you rearranged the circuit,

using two high frequenc}', one detector, and two
L.F. \al\es. A ninnber of arrangements are given
in the journal from time to time. When using the
amplifier, common L.T. and H.T. batteries may be
used, provided — H.T. is connected with the same
side of the L.T. battery in each case. We suggest

you examine the Mark III amplifier and notice
whether the H.T. minus is coimected with + or
— L.T.. and make an alteration if necessary ; but
the receiver is quite simple to operate, as it is an
ordinary note magnifier.

"J.M." (Southport) (vishes to receive the

broadcast tran,smis,nons and asks for advice.

We suggest you employ a five-valve receiver,

comprising two high frequency, one detector and
two L.F. valves. The aerial attachment referred

to is often very suitable, but whether or not it

would be successful in your case depends largely

upon local conditions. To secure satisfactory
operation, we suggest you use an aerial and a closed

circuit, and use the tuned anode method of high
frequency amplification. The method is explained
in a number of issues of this journal, and diagrams
arc given from time to time. You will have no
<litliculty m making a suitable choice if you wish
to construct the receiver also.

" W.G.M " (Bristol) asks why lie finds difficulty

in receiving the London broadcast transmissions.

We believe it is often difficult to receive the
broadcast transmissions from certain parts of the
coimtrj-, but as you hear the transmissions from
other broadcast stations we do not think you are
so situated that the London transmissions should
not be heard. We consider the difficulty is simply
one of tuning. From the table submitted, it

appears that the aerial circuit will tune down to

the requii'ed wavelength, but the high frequency
transformer will not. We suggest you use another
transformer which «ill enable you to reduce the
wavelength sufficiently-. At present we do not think
you are tuning down to 300 metres, although the
ship stations are heard working. We suggest you
build another transformer witli a few less turns
than the 180 to 300 metres transformer which you
are using at present. We shall be glad to know
"lictlicr the addition of the smaller wavelength
high frequency transformer enables you to hear the
London station, because we believe difficulty is

often experienced while other broadcasting stations
are in operation.
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" E.J.R." (Beds.) submits a sketch of a relay,

and a.sk.i how it 'hould be connected to operate a

Morse inker.

Terminals D niul C slioiiUl be connected in serias

with n battery, and tlie Moi-se inker, and terminal.'!

E and K sliould be connected witli the last valve

of yonr \'alve receiver.

" P.O." (Dingwall) asks (1) Whether the

proposed mellnxl iroiild be suitable for nutkinq com-
parison tests between tapped inductance coils and
plug-in coils. (2) Wotild the arrangement require

a seco)id conden.ier for the secondary circuit.

{."{) Could we supply the name of a firm which supplies

Qamhrell plug-in coils. (4) What capacity con-

densers woidd be suitable for the above arrangement.

(1). (2) and (4) The idea is quite sounil, and it

.should be remembered that the phig-in coils .sho>ild

Ih' I'onnected In replace the cylindrical <'oils. If

this arranjiemcnt were carried out. no extra tuning
condenser woulil be required. (3) The address of

Cambrells Brothers, Ltd., is Merton Road, South-
fields. London, S.W.18.

"A.B.D." (Cambridge) a.iks (1) Whether thi

house lighting supply may he used for the high tension.

The house is lupplied with electricity from the

accumulators. (2) What is the difference between a

power amplifier and a low frequency amplifier.

(I ) The house lighting may be used as the H.T.,

although care mu.st be taken not to earth any
portion oi the %\ii-eless receiver which is connected
with tlie H.T. .\ large capacity condenser should

be connected across the supply. (2) The difference

between a power amplifier and a low frequency
amplifier is principally due to tlie valves used.

A power valve is able to control more power than
an ordinary recei\Tng valve. A higher anode
voltage is used, and the energj- supplied to the

filament Ls greater. Negative volts are connected
with the grid circuit.

"N.E.K.E." (London, E.5) asks (1) Whether
the proposed arrangement .fubmitted is suitable.

(2) /Vjr a diagram of a ficc-calve receiver—two high

frequency, one detector and two L.F. valves— icith

switches to cut out the valves. Three panels arc

required -one for tlie tuning arrangements, one for

tlie high frequency valves, arid the other to contain the

detector and two L.F. valves.

( I ) The diagram submitted is correct, although
no secondary circuit is used, and the reaction coil

is coupled with the aerial coil. We suggest you
u.se a secondary <ircuit and connect the .\.T.l. and
A.T.C. in series when receiving short wavelength
transmissions. (2) A suitable diagram was gi\en
in Fig. 7 on page li4G of Feb. 10th issue.

"AMATEUR" (E.8) asks (,l)What wire

should be wound on a former which he has by him to

inake it suitable for use as the closed circuit coil.

(2) What capacity condenser would be required for

the secondary circuit. (3) What is the varelength
range of the combination. (4) Would we refer hint

to a diagram showing the connections of one high

frequency valve, crystal detector, and one L.F. valve.

(I) We suggest you wind the secondary former
with No. 28 D.C.C. and take eight tappings. The
primary former should be rewound with No. 24
D.C.C. and 20 tappings should be taken. (2) The
secondan,' circuit should be tuned with a condenser
having a maximmn value of 0000.5 rafds. (3) The
wavelength range of the tuner is approximately

from 100 to 8,000 metres. (4) A suitable diagram
is given on page 614, Fig. 2.

"E.E.G." (Hants) submits a diagram of con-

nections and asks ( 1
) Whether tlie circuit is correct.

(2) How may the circuit be modified to prevent
tlie liability of energy being radiated. (3) Can the

balanced cry.ital method of detection be employed
lo reduce the risk of jamming. (4) Wluil type of
valve would be .fuitable for use tvith a receiver wired
according to the diagram.

( 1 ) and ( 2 ) The diagram is quite correct, but it

is not necessary to couple the aerial coil with the
tuned anode coil. The two coils should be well

separated. In this way you need not fear that

energy will be radiated. If reaction effects are

desired, we suggest you comiect a reaction coil

in the anode circuit of the L.F. valve. (3) With
a circuit of this description, it will not be found
neces.sary to use balanced crystals. (4) "R "

type valves may be used throughout.

"C.E.P.W." (Ealing) submits particulars of a
number of tuning coils and n.«fes (1) To what wavelength

they will tune. (2) How many turns are to be wound
on a 2" former for a 300 oOO H.F. transformer. (3)

Is the secondary coil and three-coil tuner larger

than the A.T.I.

( 1 ) The coils will tune to the following wave-
lengths :—600, 1,800, 3,.500 and .5,000 metres.

(2) We suggest you wind the primary antl secondary
with 180 turn.s' of No. 30 8.S.C. wire. (3) When
the aerial tuning condenser is connected in series

with the A.T.I., it is found that the .\.T.I. is larger

than the secondary tuning inductance. When the

aerial tuning condenser is in parallel with the A.T.I_

the closed circuit inductance may be a little larger^

"F.M.W." (West Hartiepool) n.sA.s (1) How
many hours it is safe to discharge the accumulator.

(2) What method amy be employed to determine

whether the accumulator is discharged. (3) Usitig

four 16 candle power carbon filament lamps in

parallel connected with 230 volt B.C. mains, approxi-

mately how many hours should the accumulator

be left in charge.

( 1
) The accimiulator should not be discharged

for longer than about 30 hours. (2) The accumu-
lator is discharged when the voltage per cell drops

to 1-8, and should immediately be taken from
the circuit and ])laced on charge. (3) The accumu-
lator would have to be connected for oO-()0 hours.

We suggest you employ larger candle jiower lamps ;

for example, four .50 candle power would allow

a much larger charging current to flow through

the accumulator and the cliarging rate would be

reduced to about 25 horns. The instructions given

by the makers of the cells should be carried out.

"N.B." (Broughtj' Ferry) asks (1) What is

the usual ratio between the turns of the primary,

secondary, and reaction coils as usually connected

in a three-coil holder. (2) Is there a formula for

calculating the wavelength of a coil. (3) Is there

a suitable formula for calculating the inductance of

frame aerials.

(I) If the aerial tuning condenser is in series

with the A.T.I., the latter will be the largest coil ;

the .secondary coil a little smaller, and the reaction

coil will have a size depending upon the ease with

which oscillation will be generated. Generally the

reaction coil is the smallest coil of the three. (2)

The inductance of a frame aerial should be calculated
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with the aid of any of the iniiuctanee formulae.
The inductance of a frame aerial is largely affected
by the spacing of the wires. We would refer you
to a book entitled " The Calculation and Measure-
ment of Inductance and Capacity." by Nottage.

(3) We would refer you to an article on frame
aerials which will shortly appear.

"NO GOOD" (West Kensington) k/.v (I)

Whether the di.igrinn nuhmittcit is rorrect.

We have examined the diagram of coruiections

submitted, and provided the tuning arrangements
are satisfactory, the circuit should work well.

Yovi may find it an advantage to u.se a grid con-
denser having a value of O'OOOS mfds. with a grid

leak of 2 megohms. The grid windings of the

L.F. transformers shouUl he connecterl between
L.T. minus anrl the grid.

"F.E.B." (Brixton Hill) fwts- (1) If the

aerial is well insuhtlv/t tit each end, is // necessary

to insulate the aerieil nuist which is made of metal.

(2) Should metal aerial masts be provided with

lightning arresters. (3) Which is the mo.st economical
method of adding a lightning c.ondwtor to n metallic

mast, [i) Is a wooden ma.st considered more efficient.

(1) It is not necessary to insulate the aerial mast
from the ground, but it is generally advisable to

insert insulators in the stays which are fastened

with the aerial. One or two insulators will be
sufficient in each stay wire. (2) and (3) It is not
necessary to provide a lightning conductor to a
metal aerial mast. (4) From a wireless point of

view there is not much to choose between a metal
and a wooden mast. If a transinitter is u.sed with
an aerial which is supported by a metal mast
a small loss may occur, but the loss is not serious

"W.H.D." (Felixstowe) submits a diagram

of his receiver and asks (I) How to stop a severe

cracking noise which is heard in the telephones.

(2) Whether improvements can be made to the u'iring.

(1) and (2) We have examined the diagram of

connections and the circuit is correct. The cracking

noise is probably due to the H.T. battery being

run down. A large condenser with a value of the
order of 2 to 4 mfds. should be connected across it.

If this does not cure the trouble, we suggest you
try a new H.T. battery. Noises are often due
to faulty ebonite, and we suggest you roughen
the ebonite surface.

" I.C.S." (The Hague) ask-s (1) Why the tuned
anode method of coupling H.F. valves with reaction

coupled with the aerial circuit is stated, in a book on
circuit diagram,'!, to give poor results when ujted for

reception on C.W. sigmtls. (2) 2 LiO transmissions

are received with one-valve and a small aerial. Is it

probable that the addition of one H.F. connected valve

with the tuned anode coupling, and one L.F. valve,

will amplify the signals sufficiently to operate a loud

speaker. (3) Is it correct that PCGG is heard in

London when only a single valve receiver is used.

(1) We disagree with the .statement contained

in the book of circuit diagrams referred to. It will

be found that the recei\er is very suitable for the

reception of C.W. signals. (2) If the signals

received by your single valve receiver are heard

loudly in a pair of head receivers, in general two-

note magnifying valves will be required to produce
the same strength of signal from a loud speaker.

The addition of the H.F. connected valve will

increase the signal strength for rectification, and

the note magnifier will magnify the L.F. signals.
You will probably find that the increase in sigrial

strengtli will enable you to satisfactorily operate a
small loud speaker such as would be sufficient to
pro\ide music throughout a small room. (3) The
PCGG transmissions have been received in London
with the use of a single valve recei%-er, but you may
be sure the signals are rather weak and reception is

not at all of a practical nature, i.e., the adjustments
have to be very critically made, and the least

disturbance is sufficient to wipe out the signals
entirely.

"H.K." (Gorleston-on-Sea) is having trouble
irifh his receiver rtnd asks ( 1 ) Can we suggest a reynedy.

(2) Hiiir may the earth irire be shortened. (3) For
a diagram of connections .^ho}ring how one H.F.,
one detector and tiro L.F. v<dvcs are connected.

(4) How may interfering spark signals be removed.

(1 ) and (2) We think your trouble is due to such
a long eartli wire. We suggest you construct an
earth youi-.self, or, if this is not possible, try and
arrange for a counterpoise which may be two or
three wires rimning the full length of the aerial

and insulated from the earth. They could be
arranged about eight feet abo\'e the grovmd. With
the earth connection you have at present the signals

are sure to be very weak, and you would probably
find that signals of the same strength could be
obtained if a well designed frame aerial were used.

(3) A suitable diagram is given in Fig. (i on page 64;i

of Feb. 10th issue. The H.F. cut-out switch and
the provision for plug-in telephones into either of

the L.F. valves can be dispensed with. (4) With
the proper use of the three-coil holder, and with
the H.F. valve anode circuit tmied sharply, you
should not experience interference due to spark
station.

"THEBES" (East Grinstead) submits a
diagram, of a receiver, and asks if the circuit is correct.

The diagram of connections is not correct. The
H.F. valves should be added between the .4. T.I.

and the detector valve as shown in the diagrams
which appear in most issues of this journal.

" G.O.B." (London, E.G.2) submits a diagram
of connections, and asks ( 1 ) Whether the circuit is

suitable. (2) Should switches be fitted for cutting

out valves wlien listening to near-by transmitting
stations.

{ 1 ) The circuit is quite correct and is a standard
one. It is advisable to use switches for the purpose
of cutting out valves when listening to strong signals.

The arrangement is given in most issues of this

journal. We would point out that the closed circuit

tuning condenser should have a maximmn value of

00()(J.5 mfds., not 0-001 mfds.

SHARE MARKET REPORT.
Prices as we go to press on Marcl 1 loth, are :

—

Marconi Ordinary £2 13

Preference . . 2 ()

„ Debentures .

.

108

„ Inter. Marine 1 8 6

Canadian 11 4

Radio Corporation of America ;
:—

Ordinary 17 (i

Preference . . 14 >J
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Our Readers Finding ALL They Want at

f^ A 1^ /V A f^ 1^ O ^P^*^'^' P"'''=^^«« °^ High-Class

|-/\|VllllvrN Variable Condensers
^ ^ f^^ X W J. >*M. %- -M. 1 ^ L J 'N PARTS FOR ASSEMBLING

You can rely on Gamage Apparatus ior they are established manufacturers,

beins the pioneers in 1908. Always to the Sorefiont irith latest improve-
ments, their new apparatus leaves nothing to be desired. Inspect their

latest productions in Crystal up to Multi-Valve Sets in their Showrooms
or send ior Latst Wireless C 'talogup.

"IDEAL " CRYSTAL RECEIVLR
Every Set
is Stamped
B.B.C. and
Royaltj" paid.

1" fiective Telephony
Kerei\ing Range.

25 Miles
th s u r p i s i n g

. iriiv. Telegraphy

150 miles

A TRIUMPH in RECEIVING SETS
Very- simple to control and effective in use. Stamped B.B.C. Regd. No. 22f^;

Comprises Tuning Coil, tapped in seven places. \'ariable Condenser, Dust-pr( ol
" Pennanite " Crystal Detector, Buzzer (for locating quickly and easily the
sensitive spot on crystal). Fixed Condenser. Terminals for extra inductance, etc.
In polished mahogany cabinet with instruments mounted on
polished ebonite, having special recess for "phones when ** >f \ ^ - O
not in use. Complete with all accessories, ready to erect au^JJ Zl * I Tf n
use without extra cost PRICE*"

These sets of parts are the finest
obtainable, Fvery one guaran-
teed to work perfectly if

assembled with reasonable care,
'Once cleared this exceptional
{offer cannot be repeated. Early
ordering is essential to secure

000.? mfd. capacity. Set
of parts complete in

box

•00045 ditto Ql 0005 ditto | /\l

PRICE ..J7- PRICE ..lU'
•001 ditto I Q|/J Postage 9d.
PRICE ..1^0 each extra.

81.

Adjustable Loose Coupler

lengths 30 1 tu 1,000 metre*.

Undoubtedly the most efficient for shorter wavelength?.

especially with co'-'til recovers, for it gives greait-,-

selectivity and increases r: nfje of O^ //•
reception. PRICE J / /Q

Crystal Detector
HEADPHONES

Stamped ii.iJA . au.i ^LiUa;;. ^^ ^* fi

for any type ot Set. eith-r 9 ^^\
Crvstai or A'alve. Resistaii' • ^a

A. W. GAMAGE, LTD., HOLBORN, LONDON, E.C.I

\"> r> efficient in use. Trans-
p.irent cover protects the
" Pennanite" Crystal from
.lust.

—
-h .

PRICE, comrlete rj I

. IV:tnl Pr- = t ,H ' '
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Two Valve Set, Complete without
Valves £12.

LISTEN-IN
at Shaw & Kilburns.
BEFORE you buy a Wireless Receiving Set

it will pay you to call at our Showrooms
and " listen-in " on the many sets that we
have in use.

Whatever you require, you will have the

opportunity of comparing the various makes
before making your decision. Complete set"

from the self-contained Crystal typo at f 3, to

the wonderful five valve sets at £60, may be
seen and tried here. You are undet no
obligation to purchase.

Call and have the work.fng of the various sets

explained lo you.

Agenis for all the Icailng makes, including

—

FELLOPHONE, MARCONiPHONE GECOPHONE,
BRITPHONE. AHISTOPHONE. RADIOPHONE.

RE-ECHO. TM.C.

112-114, Wardour Street, W.l
Telephone 1 6 LiDes) Recast DIM

LIMITED.

For those who want the BEST
"DUNHAM" instruments will particularly appeal

niustiated and
fully descriptive

brochure of all

our sets sent

free.

SPECIAL LONG
WAVE PLUG
FOR RECEIVING
PARIS, ETC.

£3:18:6

This single-valve set receives broadcasting on 20' o£ wire hung across our showrooms at Brixton, and no

outdoor aerial is needed. It is arranged so that amplifiers can be easily added if and when desired. Ueaction is

fitted, and being directly coupled to the aerial coil boosts up the receiving range and strength ot re'-eption. It

cannot possibly radiate an 1 cause interference. These and other specialleaturcs make it without a doubt the

finest single valve set on sale to-day. Approved by the P.M.G., No. 10S7, and guaranteed by us. Price,

complete with 'phones, accumulator, H.T. batteries, etc.. £7 8s. (plus B.B.C. fee of £1). Price

includes Marconi Royalty, Valve, 15/- extra.

C. S. DUNHAM (Radio Engineer) late of Harconi Scientific Instrument Co.

234 6, BRIXTON HILL, S.W.2. -Phce: Bnum 3,25.

Agent for BUCKINr.llAMSniBE: H. Geary. 77. Broad Street. Chesham. Bucks.

,. DXBHIDGE: Electricians, Ltd.. tO. Vine Street. Uxbridge.
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tithophone V
Tii'ceives Broadcast Anyzvhere

EACH day fe Ethnplum-- \" increases^ ui pupul.ir.iy, Ix-cause

it receives Uroadcast anywhere. Read what \h^ Morning Post

5.iys :
—" Excellent results were receivrd in llie air with no

a'?rial outside the cabin and no frame. The Eth^^iph'^n- \' is a four-

val\-e Broadcast Receiver which employs variable reaction in a

manner approved by the P.M.G. The first \alve amplifies at

Radio frequency and is coupled to the Detector by the tuned

anode method. The detector is followed by two note magnifiers.
'

The last valve may be switirhtd off or on as desired. The wave-

length is variable to any degree from 150 to 24,000 metres by

plugging Bumdept Coils into the socket fittings. \'aives, H.T.

Battery and coils are contained within the cabinet, but are instantly

accessible by raising the lid. Contained in a cabinet of specially

selected oak, worked up to a high-class finish, with a panel of

highest quality ebonite, matt surface, engraved and filled in white.

No. 507. /'( oak Cabinet, ittclusive of 4
Marconi-Osram valvts, high tension

battery attd full instructions . . 38 gnineasfA.

Write for our CatafoQues and Pamnhfcts,
which will be sent t3ost frse.

BURNDEPT

AN AERIAL CONCERT.

Listening-in from an Aeroplane.

H')!Jo; Hullo! we aj* listMtB- t« t»>» eon-
cert "' T*t**phonio» tha lo^f^pe hy wrrel^ss to
1*50 Croydon A*rodrorro x«.t«r^«y aH^rnoOD,
Sir. P. D. Robios, r.ho w*^ pJotio^ *a aero-
plar*-. anoouncod the siifr««fiir h,>.'. of an
iiitcitstiag e5p«rim«)l itj Itvtenins-iu to a broad-
cast c(>uc<?rt. H^.vas sf>«akiDg from tis seat in

an aerojilao* trarcllini; at nsiKty miles ao hour
at a height of 1.200ft. over Croydon. A small
paity were galbered in the cabia liJlening lo a
concert broadcasted- from lIsrcODi Houm at
tfcr*e o'ciocle.

Kich cf the party wore t-aripbones. hstenui?-
n en a four-valva receiver w-tliout an arriat or
earth. Tb« JDEtnin^'-Dt. v,i« an Ethoplinne V.
niaoufMlured by Bvrnd*^; (I.imit'.d) of
Black)>e»ih, which" eir.plovs a reL-riion in a.

maxmer apprtrved by ihc PofSmiftcr-General
Carrying revco passenyer?. the aeroplane rose

SWC2 after three o'clock t-;iih a norec that would
have drowned any concert, but for the protec-
Uon of tbo ear-pie«es. A? the machine rose

higher the clearness oi (tc mu^ic iniprov«-d. \a
crchestrsl piece was bein^ plared. tnd it come
t.T the listeners wi;h the ilarity of a good
grar;ophonc. Songs foiJowH. Then, as a
special test, a speedt ^as ^udacnly broidca^ted.
Tci; vas not so easily beard, though it was
understood to bo an appeal ia aid of £t.

Dunstan's wort for th« bbod.
The receiving set. which T-as contained m a

.-cahogany box, witb a tctal weigbt of 3olb..

faas been test«d previously c-a notor-cars with
exrelk-nt reenlts. Tho esf^riment yesterday

was carried out by Mr. G. C. Shor« and Mr
N D Bryc« for Btirndopt iLinuted). and Cap-
tain Greer and Captain Game vrero present en
the ground as representatives of the Instone

Kit Line, which tad !?nt the raachinc for tiie

BTRNDHPT Limited wish to
^tate that this test was carried

out toprovetheall-round efficiency

of the Ethophone \'. This appar-
atus cannot be sold to the Com-
mercial Air Service, owing to the
terms of the Marconi Hceare.

BURNDEPT LTD.
London Office and Showrooms :

15, BEDFORD STREET, STRAND, W.C.I

AERIAL AND EASTNOR WORKS, BLACKHEATH, S.E.3

L'>ii.'lon Assurance House,
Bond Placs. LEEDS,

245. G^orjp Street, 01, Hilm Street. Plavhouse .\rcade. 1 31, New Street,

.\BERDEEN-, "GL-VS-inW. GCILDFORD. BIRMINGHAM.
C-WADIAN OFFICE';— :;--. King Street West, Tnront-. CANAPA.

91. Bridge Street,

MANCHESTER.
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Re - Radiation abolished by using

THE "AJAX" ANTI-RE-RADIATING UNIT

fcuCQjCaj

No more announcements
fiom the Broadcasting
Stations regarding re-

radiation.

Sold on the money-back
system.

Vou can add to your own
p easure, prevent annoy-
ance to your wireless

neighbours and comply
with the P.M.G.'s require-

ments by fitting this Unit
to your receiving set.

THE CLAIMS FOR THE UNIT ARE AS FOLLOWS :

1. Prevents Re-radiation.
,

2. Sharpens Tuning
3. Increases strength of signals, thereby ampl tying
4. Clarifies speech and music.
5. Gives Telephony without distortion.
6. Eliminates atmospherics to a considerable extent
7. Makes jamming almost impossible.
8. Regenerates the Plate and Grid Circuits.
9. Makes wireless reception a pleasure.
10. The " Ajax " Anti-re-radiating Unit is the discovery of the year.
11. You cannot afford to be without it.

12. Sent Post Free with a money-back guarantee.

PRICES : No. 1, for all British Broadcasting, - - - 15/-

No. 2, for all I nternational Wavelengths - 17/6

Ebonite Variometer, 10/6, particulars post free.

Filament Resistances (superior) 2/6

Fixed Condensers -0001 to 001 , 1/6 ;
"002 lo -004. 2/-

L.F. Intervalve Transformers - 15/-

Variable Condensers from ------ 4/-

TRADE ENQUIRIES INVITED
"™°

'Ptyf-T€:XTees ^o^T) sole J^-J^^^UF^/fC-JU-lieiiS :

THE WELLINGTON ELECTRICAL AND
RADIO ENGINEERING WORKS, LTD.
1, Arthur Street. ALDERSHOT

Telephone : ALDERSHOT 444.
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The Wonder of the Trade
The R F H Broadcasting Reaction Sets

passed by the Postmaster-General and
used under a broadcasting licence

Results
The .uiiaziuf) efficiency of the K F H Receiving Sets with
Reactiim and the new circuit enable tlie possessor of a 2-valve

set of this type (used in Birmingham) to receive perfect

telephony from Paris, the Hague. London, Newcastle,
Manchester, etc.. cutting out the local station, even if the

latter is only two or three miles away

WHAT OTHER SET WILL
GIVE SUCH RESULTS i

Guarantee
.Man\- niaKors mform their ciisttjniers that the " tunni^-<jut

of a local station cannot be done—that such a range as that
mentioned above is not possible. We, on the i^ther hand,
not only do it, but are prepared to give a derinite guarantee
of the capabilities of the Reaction sets on the above lines,

both as to tuning-out and range. Every radio manufacturer
in the kingdom is striving unsuccessfully night and day to
design an instrument which will compete with it

Licence
The ^ets are approved by the Postmaster-General. Though
they embody a reaction circuit, this is not on the aerial,

and they can be used under the ordinary broadcasting
licence which can be purchased over the counter of any
post-office. There is no need to waste time and trouble
in unsuccessfully endeavouring to obtain an experimental
licence

Prices
K F H receiving sets are obtainable for all purposes and at

all prices from 5 to 100 guineas

2-valve Reaction Set, complete with equipment - 25 guineas
3-valve ., ., ,. - 30 guineas
4-valve „ ,, ., - 35 guineas
Crystal Set. complete with aerial, telephones, etc., 5 guineas

USER'S OPINIONS
Mr.' Graham Squires.

Edgbaston,
BinniDgham.

Having tested two or three newly-
advertised sets before deciding which to
purchase. I thought 1 would let yoii
know how extremely efficient I ha\e
found the R F H 3-valve set which 1

ultimately selected as by far the mo^t
eSective. With only an average aerial,

and after very little practice, I was able
to cut out Birmingham broadcasting .it

will , and readily obtain other British
stations, also Paris (all on a loud speaker
if desired), and get the Hague and C,<-r-

many in addition. The set far e.'ccee.^

my expectations, and certainly does .iM

it claims to.

Selling arrangements are being fixed up all

over the country for these wonderful sets

ROGERS, FOSTER & HOWELL, LTD.,
RADIO ENGINEERS,
Telephone : South 265.

EDWARD ROAD, BIRMINGHAM.
Telegrams : " Autourire."
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CABINET GRAMOPHONE S:

No modern contrivance has ever equalled this remarkable device. An ex-
quisitely toned gramophone and a perfect wireless receiving set combined

in one handsome cabinet. Think what it means to add to the never-failing
pleasure of a cabinet gramophone the joys of listening-in whenever the fancy
takes you. TWO forms of entertainment and the Wireless Gramophone
Cabinet provides the best of both. One is as easy to operate as the other

and there is only ONE INCLUSIVE COST.

|i GRAMOPHONE

I SPECIFICATION

=1 Magnificent inlaid

=: Sheraton Cabinet

=: Gramophone 3ft. 6ins.

Sj high, " Britaphone
"

|| BRITISH Double

=: Spring Motor (plays 4

=: records with one wind-

Si ing). Accommodation

=: for 100 records and the

=: famous " Fulloione
"

=j Sound Box.

S; Trade ' Enquiries Invited.

I PHICIE

WIRELESS i|

SPECIFICATION |
Best quality ebonite :=
crystal set panel. Range :=
20-25 niiles, 100 ft. :=
aerial wire, insulators, •=
pulley, lead-in tubes, :=
STERLING 4,000 :i
ohms headphones and :=
all accessories. All :=
royalties included. :=
Ready for immediate :=

use. No skill required. •=

Write to-day and be among the ;^
first to take advantage of this :—

wonderful opportunity. -^^

C'arringe Paid U.K. :^

12 Gns. I
Deferred Terms can be arramjed.

A full range of^Models can be
seen at THE SERVICE CO.,
LTD., 289, High Holborn. W.C.I

Remember if dissatisfied we
guarantee money back in full

within 7 days.

WRITE TO-DAY FOR FREE ILLUSTRATED LIST. \=

1 THE CABINET GRAMOPHONE CO.
|j (Dept. W.W.I), 229, Gt. College St., N.W.I
=• One of the largest Gramophone Mail Order Hoii.sc.'' in London.

^jiiimiriiiliiiiiniiiiVrmiVm^^^^^^^
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WHETHER it is the Boat Race, the "National,"' the next Big Fight or any
other event of current interest the certainty of getting the Broadcast

results under ideal conditions means the possession of reUable and
efl&cient Receiving Equipment. There is no bet er way of ensuring this than to

make your selection from the splendid range of Receivers now available for

inspection i;. our ShowTOoms.

For !^roadcasl or ^^xperimenlal

T^eceivers, for Accessories of every

description— // you want the best

obtainable to-day at prices that meet

every pocket, then it will pay you to

GET IN TOUCH WITH US.

We manufacture our own sets under

t^^arconi Licence and fully approved

by the Postmasler-Qeneral. t^Cay

We have the pleasure of seeing vou or

hearing from you ?

WE ATiEAV YOUTi SETiVICE

If unable to pay us a visit write for

ILLUSVRA'UED CATALOGUES G & H.

RETAIL & DEMONS TKATION SHOWROOMS

Radio Corner (Norfolk Street & Strand), W.C.2

h^m Mi^Hi^at™!
HEAD OFFICE;

(to which all correspondence should ba addressed)

Hastings House, Norfolk Street, Strand, W.C.2
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Price ^|i Nett

SPECIAL

Year Book of

Wireless

Telegraphy & Telephony

Post CI9 Free

EDITION

FOR

EXPERIMENTERS, AMATEURS & ALL LISTENERS-IN

As a result of the tremendous demand for the Year Book,
we have decided to issue a special edition for Experimenting
Amateurs apart from the complete edition usually published.
The new editicn will comain all the information given

in the complete work, with the exception of matter
of sole interest to Commercial Companies.

ALL YOU WANT TO KNOW IS IN THE YEAR BOOK
BRIEF SUMMARY OF CONTENTS.

Directory of over 450 Amateur and Experimental Stations
(18 pages) ; Laws and Regulations governing Experimental, Amateur
and Broadcast Wireless (52 pages); Call Letters of over 16,000 Air, Land

and Ship Wireless Stations of the World (270 pages) ; Sixty-four Pagec
of Maps in Two Colours, showing position of all known Land Stations, indi-

cating whether Direction Finding, Broadcasting, Public or Official ; Complete
History of Wireless from its Birth to Date, with full details of Progress made

in 1922 (20 pages) ; Aleteorological Section, showing all Regular Transmissions of
Hydrographic,MeteorologicaI and Time Signals, with detailed explanation of the Codes

used and their Meanings (131 pages) ; Useful Data Section (46 pages) ; Dictionary of
Wireless Terms in Five Languages .Tables and Formulae for Wireless Calculations, Graphical
Symbols for Diagrams

; Classified Traders Directory for the benef't of Purchasers of Component
Pirts, etc. (4 pages) ; Full Morse Code, International and Continental ; Direction Finding

Section (20 pages) ; Who's Who in Wireless (35 pages) ; Wireless Literature (28 pages) ; etc., etc.

Wc shall be glad to see you at our Stand No. 7, Wireless

Section, New Hall Gallery, The Daily Mail Ideal Home

Exhibition, Olympia.

The Wireless Pre*;*; \\A
12-13, Henrietta street

IIIC TfirClCbb riCbb, L.ia. strand, London, W.C.2
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I Your Broadcast Receiver I

I AND HOW TO WORK IT |
1 By Percy W. Harris |

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^

THIS NEW BOOK THROWS A NEW LIGHT

ON A NEW SUBJECT

It will help you to

GET THE BEST FROM YOUR RECEIVING SET

68 P^jges With Illustrations

EVERY owner of a wireless set

is naturally anxious to get the
best possible results from the par-
ticular apparatus he has acquired,
and while a card of instructions

or a pamphlet is supplied with
almost every set, this small hand-
book, based on experience with
many receivers, will be helpful as

well as interesting. Our purpose is

just to help the beginner to get all

that is possible out of the receiver,

be it a humble crystal or an
elaborate multi-valve set.

CONTENTS.—A General Talk on

Wireless Broadcasting—The Station

in Operation—Essential Parts of

a Broadcast Receiver—The Aerial
;

the Tuner ; the Detector ; Crystals

Used in Broadcast Receivers—The
Valve—Valve Accessories and Man-
agement—Essential Parts of a

WirelessReceiver—Telephone Head-

pieces—Loud Speakers—Accumu-
lators and their Management

—

Reaction : Its Use and .Abuse

THE WIRELESS PRESS, LTD.,
12-13. HENRIETTA STREET
STRAND, LONDON, W.C.2
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= TYPE A.I Cap. ooos ^

APPRECIATION FROM
PEOPLE WHO MATTER.

23A, Old Bond Street, \\ .1.

Gentlemen.
With reference to the Condenser

•001, which you supplied to our order
yesterday. This was fitted to an H.P.R.
Tuner and amplifier last night with the
most satisfactory results. The tuning of
the Paris concerts has been made infinitely
easier. We consider your instrument the
most wonderful value and a model of
what workmanship shoald be. Vou make
any use you like ot this letter.

Yours truly, A. O. French Brewster.
Engineers* Office, Electricitv Works.

Bexhill.
Dear Sirs,

The '0005 Condenser I

received from you is quite a well-finished
piece of work ....

Yours faithfully, R. C. Carter.
~ I, Albion Street, Leeds.

Dear Sirs,

.... Your name was given, with
recommendations, by Mr. N. Whiteley,
Secretary of the ' Bradford Wireless
Society.

IsGLEBY & Co.. Ltd.

Electricity Works, Birkdale.
Dear Sirs.
.... We are very pleased with the

Condensers supplied to our order of the
13th, and if this order receives the same
prompt attention we shall be grateful.

Birkdale District Electric
Supply Company.

In response to Domeroos enquiries we beg to state we
manufacture Variable Condensers only.

FALLONS
THE CONDENSER PEOPLE
330a, HERMITAGE ROAD. LONDON, N.4.

l-iri'-bury Park near the Manor House.

SINGLE CONDENSERS
AT WHOLESALE PRICES
Direct from the Maker — Sa\ing Middlemen's Profits.

Complete in EVERY respect and
exactly as illustrated, to the
following specification.

Rotary, Air Dielectric, 22 Gauge Aluminium
Vanes. iMetal to Metal Adjustable Bearings.

Spicmg between plates sufficient for pressuie up to

1 .000 volts. Engraved Ebonite Dial.

TYPE A I. is enclosed in Celluloid Transparent Case with circular
Ebonite top and bottom plates. High-class finish. .\ very fine piece
of workmanship which will compete favourably with the most expensive
Instruments on the market.

TYPE A II. is suitable for mounting on any Panel up to i* thick by
drilling 3 holes. Supplied with screws for fixing.

PRICES :

Plates,

57
29
19
13

Vernier Condensers, 3 plate, 3/9 ; 5 plate, 4/6

Postage and Packing :

1, 1/-; 2, 1/3; 3, 1/6

if more than 3 kindly include ample for

packmg and carnage.

Don't allow our low prices to prejudice you. They are
no criterion whatever of the value we offer. Our
Motto is QUALITY FIRST, and every Condenser
carries our money-back guarantee.

^ llilllllllllllllllllll

Prompt I

Delivery. |

Cash with I
order. I

Type A.I.

001 . . 17/6

0005 .. 15/-
•0003 . . 13/9
•0002 . . 12/6

Type A.II.

001 . . 10/-

0005 . . 8/6
0003 . . 6/9
0002 . . 5/6
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BROADCASTING

Are YOU getting your

full share of business ?

GECOPHONI
"LISTENING-IN" SETS

Advertised to the Public.

Sold through the Trade,

ASSOCIATION with the sale of GECOPHONE
** Listenmg-in " Sets ensures profit and prestige because

GECOPHONES are universally acknowledged iheWorld's
Best Broadcasting Sets, and every discriminating buyer
demands them.

GECOPHONE " Li^lening-in " Sets manufactured by
the G.E.C. (T he General Electric Co , Ltd.) represent the

accumj'aled knowledge and experience of their makers in many
years* Telephone and Wireless development, and afford the best

possible Broadcasting results.

GECOPHONE business brings you a most profitable

trade, not only by the sale of the Sets themselves, but also by
mitallation work, re-charging of accumulators, lupplies and
replacements.

Fulty approved Av H.M. *PosmasterQeneral.

Comply) in all respec/s with Broadcasting ^Regulations.

Sole selling Agents for the Music Trades in Great Britain
and Ireland: COLUMBIA GRAMOPHONE CO.. LTD ,

102-108> CLERKENWELL ROAD, LONDON. E.C.I

The General Electric Co. Ltd.
HeadOjffice: MagnetHouse, Kingtivay, London, W.C

.

!Br<>nches thraughoul ihc United KingJom.

OGCOPHONE
2-VALVE SET,
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'radion"
MAHOGANITE

This IS the latest product of our Factories

—

a superior insulating material for high grade

sets, which in grain and colour closely

resembles mahogany. its high insulating

and non-warpmg properties, combined

with a beautiful finish, make it an ideal

material for Panels.

The Trade are warned against imitations

—

ordinary mottled Ebonite is !^OT
RADION - MAHOGANITE. All

genuine Sheetsare stamped " RADION ".

inquiries from hona-fiie ^Canufacturen and
WireUis 'Dealer i solicited.

AMERICAN HARD RUBBER
COMPANY (Britain) LIMITED,
13a, Fore Street, London, E.C 2

TELEPHONE—12754 CENTHAL.

TRADE MARK

The WHITECROSS
COMPANY. LIMITED
:: WARRINGTON ::

Manufacturers of All Descriptions of

WIRE ROPES
AND WIRES

THROUGH ITS EFFICIENCY

GENTS'
"TANGENT"

L.F. TRANSFORMER
HAS EARNED A
REPUTATION

FOR ITSELF AND
IS IN CONSTANT
DEMAND BY

EVERY CLASS OF
USER—

Aik your dealer for same.

Price 22/6 each.

GENTS' "DISCOL'

H.F. TRANSFORMER
Price 68 each.

AU fittings contained in cartons

Convenient for Stockists.

Let us send you Literature.

R.ADIO DEPT.,

GENT & Co. Ltd
LONDON : 25, Victoria Street, SjW.l
NEWCASTLE-GN-TYNE : Tangapt House, Blackett Street

^'^gi^K^l LEICESTER.

The IForW'j most FAMOUS CRYSTAL

ELECTRONITE
{BRITISH M.iSUFACTURE)

IT GIVES THE RESULT
aiiLl tlie e\'er-uiL-reastiig denian<_l lor it

goes to proves its excellence.

\Ve have a large number of absolutely

luisolicited testimonials which are open to

your inspect ion at our office.

We are the Sole Distributors for the World
PRICE : Single Crystal with length

of Tordinodimn Wire .. 1/6
Postage 2J.

Trade Supplied,

234, HIGH HOLBOBN, LONDON, W.C.I
I-h,^nc: Holborn 2188.
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THE AUSTRALIAN MONTHLY JOURNAL
oJ Aviation, Radio-TeleKiaphy and Radio-TelephonySEA, LAND & AIR

Price 1/9 Post Free Annual Subscription 21/-

THE WIRELESS PRESS, LIMITED, 12-13, HENRIETTA STREET, STRAND. W.C.2

THE WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE RADIO SOCIETY OF GREAT BRITAIN
A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY AND TELEPHONY

CONTENTS
The Spark Transmitter Station of the Eiffel Tower. By E. M Deloraine, Ing.E.C.P.I, 851

Audio-Frequency Reaction. By H. M. Theaker, A.M I E E. ----- 854

Simultaneous Amplification. By A. D. Cowper, M.Sc, A.I.C. - - - - g^^

The Latest Application of Loud Speakers -------- g^y

(Content!^ cotitiHuet/ on next paffe).

BOXES, PACKING CASES & PACKING MATERIALS
FOR WIRELESS SETS AND ACCESSORIES.

WE design special cases in corrugated or solid fibreboard

to carry delicate instruments safely, and we shall be

glad to do so for your productions.

INDUCTANCE TUBES A SPECIALITY

We also manufacture corrugated paper—supplied in rolls, sheets, or pieces.

Let us quote you for any cardboard goods you require.

Hugh Stevenson & Sons, Ltd.
Min°h7ster SumiTierstown Works - - London, S.W.I 7. L'''"^?"-

Central w mbleJon
*9o7 Victoria Mills, Pollard Street, Manchester. '"^

FiCtores also it BIRMINGHAM, LEITH, PERTH anj GLASGOW.
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TRANSFORMER LAMINATIONS

JOSEPH SANKEY&so^:fr
^°,V'..TU«ERS

WORKS . BILSTON . STAFFS. LondonOffice: 168 RECENT ST. W.l

TELEPHONE RECEIVER DIAPHRAGMS

CONTENTS rc„»w;
Directional Wireless as an Aid to Navigation -------- 859

AX'ireless Club Reports ------------ 861

Another Volume added to Our Bookshelf -_-----_ 865

Photographing Wireless Apparatus. By D. Charles ------- 866

Experimental Station at Bath ----------- 870

Notes --------------- 872

Correspondence ------------- 875

Calendar of Current Events ----------- 875

Questions and Answers ------------ 878

«

The Wireless World and Radio Review is published weekly on Saturdays.

All correspondence relating to contributions should be addressed to The Editor,

The Wireless World and Radio Review, 12-13, Henrietta Street, Strand, London, W.C.2.

No responsibility can be taken for MSS. or photographs sent without stamps to defray

cost of return postage.

Editorial and Publishing Offices : 12-13, Henrietta Street, Strand, London, W.C.2.

Telegraphic Address : " Radionic, Rand, London." Telephone No. : Gerrard 2807.

Advertisement Managers, Bertram Day & Co, Ltd, 9 and 10, Charing Cross, S.W.i.

Telephone No. : Gerrard 8063 and 8064.

SUBSCRIPTION RATES.

28s. per annum, post free. Single Copies 6d., or post free 7d.

Registered at the G.P.O. for transmission by Magazifie Post to Canada and Newfoundland.

SAYS MR. MAN:—
" I VV.^NT the Broadcasting and am prepared to buy
a Radio set, but I live in a flat and may not have an
outside aerial. What can you do for me?"

DEALER! the answer is IND-AERIAL HOOKS
They arc essential for a neat, efficient and portable INDOOR AERIAL. Attached in
a moment to the picture rail of any room they can be taken down just as easily.
They support the aerial ONE FOOT from the wall on insulated arm, and are no
disfigureme-it.

2/9 each ; 31/6 doz. Post Free.

ScJiJif Agfrurtrs sttU open tn Broadcasting Touns.

IND-AERIAL CO., 47, Victoria Street, London, S W 1
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a a

* For the Discriminating Amateur.

a a

a

a

a

;j A Precision Condenser
a

a

a

For Home -built S ets. a

a

The Marooni Scientific

a

•^ Instntment Company, L»d., in
B

B £f
pursuance of its policy of

B
el providing the diioriminatinj

U
it experimenter with high-grad»

a

^a.uMi.Jffl5|L Tr- component parts, has pre- a

cF''ITWSI ''SSS'
pared a new type variable a

a ^HjKB ^^^^^B condenser posse-^sing features a

B i^^^K ^^PH which will appeal to every B

a f^^^^K ^M^ ^m serious amateur. As will be a

a {^Hb ^^P^i seen from the photograph. a

a I^I^^B ^H^H there are NO WASHERS, B

a '^^^^^B ^^^ ^H
the plates and supports are

of BRASS, while both
a

•j^^Ks- j^^-jg fixed and moving platei are
a

1 '^jHMaiflHMBt-, SOLDERED TO THE SUP- a

a ^"^N^* ^^^^^ PORTS, ensuring perfect a

a ^fiH^^^ conductivity and a minimum a
I ^^^^^^^^^ of resistance loss. The end a

s ^^^^^^^^^^^^^^^k plates are also of brass and a

^ife ^^^^^^^^^B POSITIVE CONNKOTION a
a ^^^L. ^*^^^^^^^^B with the movingplat«s ismade a
a 4^ .^^P by means of copper strip. a

a ifc!^^ The condenser is supphed
a

a

.a... SHk ready for panel mounting a
^^^^ ^^^^ complete with dial, bushing

p^^^H and ebonite knob. To mount

a
^^^ the c ondenser, it is only

a

necessary to drill a central
B

*
Patent applied for. hole 1 diameter and three a

, tl«»r«n08 holes for No. 4 BA metal screws. The top plate is ready tapped to t«ks a

, these 9or»w8, which are provided with the condenser. A pointer is al>o tupplied for a
thos« who wish to use it instead of the dial. a

^" The price of thia high-grade precision instrument is

a

a

: 30/- a

^ CO.VIPLETE AND POST FREE a

', Capacity -001 microfarad. -0005 microfarad, 27/6.
a

a

a
a

\ The Marconi Scientific Instrument Co., Ltd.

a

a

j; 40, Deaa Street, Soho, W.l. ™e^i;;-: ™^r!'-^^gER^^1S^;^T

a

B

* '-___-_______ aaBaaaBaBBaaaBBBBBaaBBaBBBBBBBBBBBBBBBBBaBBBaBBaaBBaaaaaai."a".'
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A Highly Efficient Receiving Set for £5 : :

NO EXTRAS NO UPKEEP COSTS

Filament Resistances . . . . 3/9
*' Ideal " V'alve Accumulators,

in cases

—

4-Volt 50 amp 24-
{Carriage 2/-}

6-VoU 50 amp. . . . . 35/-
(Carriage 3/-)

Variable Condensers (of various
capacities) . . . . from 6, -

Fixed Condensers .. .. 2,6

3-CoiI Holder, complete unit for

use with Standard Coils . . 20 -

VALVES.
Ora 15 -

M.O. " R" 17 8

Cossar — .

.

.

.

.

.

15 -

Ediswan .

.

.

.

.

.

15 -

WATES BROS.
13 14, Great

LONDON :

Queen Street,

: : W.C.2
P}w)ie : Gerrtird 57('. 'Grinii^ : Zyualeieug, Westci'ii!

The Wales Crystal Receiving Set receives Broadcast Music
for 30 miles without intricate adjustment. One movable
switch arm gives any desired wavelength.

The Crystal is enclosed in a glass case, making one adjust-

ment almost permanent.

The Set is supplied complete in a highly polished mahogany
case, together with Head 'Phones, loo ft. Aerial Wire, Aerial

Insulators, Aluminium Aerial Pulley.

This Set can be adapted to take a Loud Speaker with the
aid of the Wates System of Note
Magnifiers, one, two or three
being required according to

distance.

This system enables you to get a
clearness and strength of signals
unrivalled by any Valve Set.

Not only do we supply complete
Receiving Sets (Crystal or
Valve), but also all component
parts.

A visit to our Showrooms will

interest you.

DEMONSTRATIONS GLADLY
GIVEN.

^LECTRI^

VARIOMETER
Plug-in type to fit

the standard
honeycomb coil

sockets. Tunes
up to 440 metres.

PRICE - 15/-

u
continuously VARIABLE
GRID LEAK O-o megohms.

PRICE - 5/-

The "EEC" R.^DIO B^OS compriies 40 pa?es and 250

illustrations ol tue latest i.adio apparatus. Wnte us to-day

for a copy post tree 4tl.

303,

Slin-.i-rouu:i :

EUSTON ROAD, N.W.I

branch ^lt</i>ro iirs & W'otki :

TWICKE^HA»:.

J. BURNS, LIB:
Wangye Works,

Chadwell Heath, Essex.

We arc actual manulacturers and

can offer special advanlages to

the trade send iis > our enquiries

CONDENSERS. Retail price

001 mJd each 13 6

0005 , each 10 -

0003 each 9 -

00005 „ each 4 6

Filament Resistances each 2-
Terminals with high base doz 2 -

Contact Studs with nuts do?.. 9d.

Sliders, with springs and studs each 9d.

Ebonite Coil Holders each 12 6

Ebonite Knobs doz. 4 -

Ebonite Pane'.s. prices on application.

Vulcanised Fibre and Ebonite

Sheets, R()ds& Tubes Irom stock
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The Spark Transmitter System of the
Eiffel Tower.

IMPROVEMENTS IN THE COMMON SPARK GAP AND OF THE SIGNALLING
SYSTEM.

By E. M. Deloraine, Ing., E.C.P.I.

A SHORT description of the spark trans-

mitter of the Eiffel Tower was given

in The Wireless World and Radio
ReviCiV for December 9th. Lately the opera-

tion of the spark gap has been improved by th;

addition of an auxiliary synchronous rotating

gap-

Open Gap.

The open gap discharger is operated as

follows :

—

A high voltage is impressed across the gap,

and across a capacity-inductance circuit in

parallel, by the secondary winding of a step-

up transformer. As the primary' circuit is

in resonance, the voltage across the spark

gap rapidly increases until the gap breaks

down, and a high frequency oscillatory dis-

charge of the condenser takes place. This
is due to the fact that after breakdown, the

gap offers only a small resistance to the passage

of currents, because of ionisation phenomenon
and of the presence of metallic vapours from
the electrodes.

As the gap must be conducting only during
the passage of a high frequency discharge,

it is necessary to have some means of restoring

the previous state of high resistance. Generally

an air blower is used which causes deionisation,

carries away the metallic vapours and cools

the sparking surfaces. The ideal spark gap
is, in effect, simply a switch, " making " for

a ver\' short time to allow the oscillatory

discharge of the condenser, afterwards " break-

ing " to permit the charge of the condenser.

A high power spark gap does not permit
of this ideal. The state of the electrodes is

essentially variable, the wear is not uniform,
so arcing and irregular discharges take place.

The result is that the spr.rk note instead of
being clear and musical, is irregular and
scratchy.

Synchronous Rotating Gap.

The operation of such a gap is very different

from the plain spark discharge. A toothed
wheel is clamped on the alternator shaft, the

teeth offering the- minimum gap space when
the voltage is maximum. The gap breaks
down regularly at a frequency determined by
the spacing between teeth. The gap space
increases rapidly immediately after the dis-

charge, thus preventing arcing.

In addition to these points, the rotary

motion of the wheel helps considerably to

cool the electrodes.

^X'ith this type of gap, the tone of the spark
is pure, musical, and of constant pitch, if the
alternator speed is constant. However, for

very large power the wheel would be of such
a size that it is not practicable to use a rotary

gap. Furthermore, it is necessary to have
the alternator very close to the high-frequency,

high-voltage circuit and this is often incon-
venient.

M. P. Laut, engiEeer of the station, thought
that it would be convenient to continue the

desirable properties 01' the rotary gap system
with the open gap, and to this end the author
collaborated with him in the experiment.
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Principle.

A small synchronous rotary gap is rigidly

fastened to the alternator shaft working with

an output power of i kW. The high frequency

output is indirectly coupled to a tuned
circuit which is reacting on the main open gap
at the other end, in such a way as to give a

secondary spark across the open gap for every

spark on the synchronous rotary gap

Auxiliary Circuit.

The circuit comprises (see Fig. i) : (a) A
primary circuit with a self inductance

and a condenser Ci, and the synchronous

spark gap. The condenser Ci is fed by

the transformer immediately below it, the

primary winding being connected in series with

a resistance and a tuning inductance across

the output terminals of the main alternator.

Fig. \. The transinitting circuit at Die Eijfd Tower, xlioirinii tin- main oscillatori/ circuit and the

spark actuating oscillatory circuit.

The distance between electrodes of the

open gap is increased so that the main dis-

charge cannot normally take place. But

when the resistance of the gap is considerably

decreased by the secondary spark induced by

the synchronous spark gap, the open gap

breaks down and the main discharge takes

place. The obvious result is that the main

spark is working regularly like a rotary gap.

Main Oscillatory Circuit.

The only modification in the ordinary

circuit, as previously described, is that the

spark discharger has two gaps instead of one,

the two sparks being in series (see Fig. i).

The spark gap is shown in Figs. 2 and 3. It is

essentially a system of three rotating electrodes.

The centre one always rotates in the same

direction and is insulated by its support. The
two external electrodes have an alternating

movement as they are connected by flexible

copper tapes to the two plates of the condenser.

A strong current of air supplied by a Roots

blower is directed on each spark thereby

cooling the electrodes and preventing the

formation of arcs.

{b) An intermediate circuit consists of a

condenser bank and inductance, L3, which is

coupled to L4 of the primary and secondary
circuits. The intermediate circuit is tuned to

an oscillatory frequency, which has no relation

at all to the frequency of the oscillatory circuit,

the wavelength being about 500 metres.

/'/;/. 2. The .ipurk discharger, ^honing the two gaps.
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'

ii'i'p. 3. TAe spark gap, with ventilated revolving electrodes, and arranged so thai the total

sparking dislartce is synchronously broken doum by the discharge a condenser bank
separate from the main oscillator.

VM^I
kS^^^I
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1 ' iMmUB/JmH^^^^^^^^^^l

1 ^i
Fig. 4. The pneumatic relay, used for signalling in the high tension circuit,

caused by breaking the circuit is extinguished by compressed air.

The arc
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The secondary circuit comprises a self

induction L4, and condensers, C2 having

a capacity of o.ooi mfd. and C3 and C';,

ha\'ing a capacity of 0.0 1 mfd. and connected

in a bridge arrangement to the main circuit as

shown in the figure.

Operation.

The system of condensers is symmetrical,

the pressures across the two gaps Ei, E2 are

equal. Vi'hen Ci discharges we get a sudden

peak of high frequency voltage across Ex and

E2. The gap having the lower resistance

breaks down and a group of condensers is

discharged, say C2, C3. The total resistance

of the double spark gap is sufficiently decreased

to allow the total discharge of the condenser

Ci to take place.

Advantages.

The spark is regular and of a musical tone,

although the spark gap is a device of com-
paratively small dimensions. The field of the

alternator may be increased or decreased, and

the energv- in the antenna varied accordingly.

without affecting the frequency and the quality

of the spark.

Signalling.

The signalling system in the field current

of the alternator does not allow of the use of
very short signals, because of the self induc-

tance of the circuit. Furthermore, it is

necessar}^ to include a second relay on the

synchronous spark gap, otherwise the main
spark would still be passing.

It has been found preferable to make use

of a contactor working in the high tension

side of the step-up transformer. This is a

pneumatic Creed relay (Fig. 4). The morse
key acts on a polar relay which opens or

shuts a compensated control valve working the

main valve and the piston.

The field current of the alternator is constant,

the contactor being inserted in series with the

high tension supply, the arc being blown by
a strong jet of compressed air. This system
of signalling gives very much better signals

and enables the speed of working to be
increased.

Audio-Frequency Reaction.
A PRINCIPLE WORTH IKV'ESTIGATING.

By H. M. Theaker, A.M.I.E.E.

WE are very familiar with the reaction

principle as used in our high fre-

quency circuits, but applying the

principle to the low frequency circuits has

not received much attention. Before describing

the method adopted mention might be made of

the double magnification system which has

been treated fully in previous numbers of

The Wireless World and Radio Revieiu.

A simple diagram of connections is shown in

Fig. I . This requires a second low frequency

I'i'J- 1-

transformer in the anode circuit which passes

the low frequency impulses through the valve

after being rectified. The condenser " C "

is required to pass the high frequency current

from the secondary tuned circuit to the valve

which is acting as a rectifier, and also a low
frequency amplifier.

Consider now Fig. 2 in which the first valve

aots as a rectifier, and the second one as a

low frequency amplifier with the reaction

principle applied to it. TRj is the usual

intervalve transformer, and in the anode
circuit the telephone transformer, also a

transformer of about half the size of TRi is

arranged in series. The secondary of this

transformer is connected in series with the

secondary of Tr, to produce the low frequency

reaction effect. If the transformer m the

plate circuit ot the second valve is too large,

continuous low frequency oscillations will be
set up, but by adjustment of the windings or

arrangement it is possible to get maximum
effect without distortion of signals. This can

be done by regulating the value of the H.T.,

adjusting the grid potential or filament current.
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Fig. 2.

or by connecting across the primary of the

second transformer a condenser of about

001 mfds. capacity, an iron cored choke coil,

or a high non-inductive resistance.

Fig. 3 shows a similar circuit using a special

intervalve transformer consisting of three

windings, the third, or reaction winding

being wound over the secondary. The
primary and secondary are similar to the

ordinary type of intervalve transformer, but

with a ratio i to i, whilst the reaction winding
has about half the number of turns.

This circuit, in use, can be regulated to

give very good results. Fig. 3.

Simultaneous Amplification.

A FURTHER DEVELOPMENT IN DUAL AMPLIFICATION CIRCUITS.

By A. D. CowPER, M.Sc, A.I.C.

THOSE readers who have been intrigued

by the method of simultaneous (or

dual) amplification, associated with the

name of Mr. P. G. A. H. Voigt,* may be inter-

terested to learn that it has proved, with a

similar circuit, perfectly feasible to hear

Transatlantic telephony, under favourable cir-

cumstances, on the loud speaker with two

valves only, though of course it is not exactly

noisy.

The very successful transmission of the

voice of Miss Edith Bennett from the Newark
(New Jersey) Broadcast Station, about 5.30 a.m.

G.iVl.T., on Saturday, February 24th, came
through in the midst of a fearful welter of

jamming and heterodyne, clearly audible

to more than one hearer a short distance from
the loud speaker in a quiet room ; very distinct

and the words of the announcer all but readable

amidst the din, on the head-phones.

On the same circuit, in a N.\X'. suburb

of London, all the British broadcasting stations,

also Hague and Paris Radiola concerts, come
in well, jamming permitting, on the loud

speaker, on two valves ; though, o'" course,

another valve as note magnifier is more com-
fortable sometimes for several listeners. (Twin

40 ft. P.M.G. aerial, moderately well situated).

With an absurdly small frame aerial, 2 LO
at 13 miles, and nearer amateurs are up to

loud speaking strength, and Birmingham
pleasant on the telephones.

The circuit was developed by the writer

from a suggestion given by French T.S.F.

army experiments, and an inspiration from

one of the single-valve circuits given by

Mr. Voigt, and differs in some details from

that recently described by him in this Joiurnal.

* Wirdess World and Radio Review, p. 2.30, May 27th, 1922.
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A spider-coil loose coupler is used (fixed

2-in. centres) ; tuned low resistance spider

coil H.F. plug-in transformers, giving good
selectivity ; two low frequency transformers

(following French practice) ; and in particular

a special radio-choke filter-circuit between the

crystal rectifier and the first L.F. transformer,

to shunt off any H.F. current that escapes

an imperfect crystal . The last is, in the writer's

opinion, quite essential to avoid that distressing

persistent howling to which a simultaneous

amplification circuit is notoriously addicted,

and which makes " searching " at times a

painful ordeal. With this filter, and the merest
trace of electrostatic reaction from the plate

of the first valve to the top of the A.T.I.,

the receiver can be made to oscillate quietly

and manageably over a considerable range.

The provision of variable H.T. supply is also

found essential.

However, with four tuned circuits and six

condensers to tune, it is not an easy circuit

to operate unless a calibrated buzzer wave-

meter is available.

The actual amplification, measured by

Prof. Fleming's method, is roughly loo times

normal good crystal reception (2 LO speech),

with two good " R " valves. By actual com-
parison, the writer has shown that on broadcast

transmissions, with a tiny frame aerial, the

efficiency of this circuit just surpasses that

of the single valve Armstrong Super-regenera-

tive Circuit, if the latter is limited to an ordinary
" R " valve. With a power valve the Arm-
strong circuit has it ; and is infinitely simpler

to operate.

The simuUaiieous amplification circuit providiny tivo stages high-frequency amplification ; crystal rectification ;

two stages of low-freouency amplification.

S. Spider-coil loose coupler
; fixed at 2 i7is. centres. C. Synthetic galena crystal detector. R. Radio-frequency

choke (J 02. No. 32 enamel tvire, low-capacity pile-wound on small bobbin). O. Orid-bias cell of 1*4 volts.

P. Plugs and jacks. T. Auto Transformer, for 4,000 ohm telephones or L.S. (2 ozs. No. 40).

Switches allow :
" stand-by " straight crystal reception.

Loose-coupled crystal reception.

Ditto, with one or two stages L.F. amplifirntion.

One stage H.F. amplificalion, follou-etl by crystal rectification ; with or witliout reaction.

Two stages H.F., do.

Two stages H.F., followed by cry.^tal rectification, and one or two -stages L.F. amplification.

Reactance to point of steady oscillation when required.

Switch in front of last telephone jack allows extra note magnifier to be interposed at will.

Rectification on valve alone by grid bias cell and filament temperature adjustment, folloued at wiU
by note magnifiers.

Ditto, preceded by H.F. amplification.
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The bandu'land and otic of the .•iouiid projecUim in the main hall.

The Latest Application of the Loud Speaker.

PUBLIC ADDRESS SYSTEM AT THE IDEAL HOME EXHIBITION.

VISITORS to the previous Daily Mail
Exhibitons will doubtless go to the

Ideal Home Exhibition this year

prepared for something novel, but they will

perhaps hardly expect to find novelt}' actually

on the doorstep. Such is the case, however,

for even before entering Olympia the observant

visitor begins to marvel, for orchestral music
is heard, and yet no performers are visible.

This feature is provided by the \X'estern

Electric Public Address System, which is one

of the recent applications of the thermionic

valve, and by its aid the music from the

bandstand in the gallery of the Main Hall is

reproduced throughout the main hall, the New
Hall, the Gardens, the Pillar Hall, and the

Vestibules.

The complete equipment is under the control

of an operator, and the degree of loudness

from any one particular projector can be
adjusted according to circumstances. To
enable this to be accomplished to the best

advantage a system of telephones is arranged

whereby a person listening in a remote corner

can corrununicate with the operator and arrange

for the apparatus to be adjusted as desired.

Only in this way is it possible to secure the

natural effect, and any attempt to amplify

the sound to an unnatural degree, as so often

attempted, results in more noise rather than

music.

The Public Address System, as its name
implies, has been primarily designed to aid

public speakers.

The system consists essentially of three

distinct portions—the microphone, the ampli-

fier, and the loud speaking projectors which

Tin M icrvphone.

throw the required volume of sound over

the area to be covered. The microphone
is designed so that the natural period of
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vibration of the diaphragm is well above speech

and music frequencies, so that resonance of

the diaphragm at these frequencies is avoided,

resulting in pure reproduction. It is sensitive

to speech at distances from three to eight feet.

The amplifier, together with the associated

batteries and power board, are situated on the

Otie of the sound projectors.

balcony just to the rear of the orchestra.

The amplifier consists of four stages of amplifi-

cation, the first two stages being voltage

amplification, the third stage current amplifica-

tion, and the final stage power amplification.

The power valves in the final stage are con-
nected in a special differential circuit to

minimise distortion. It is constructed in

panels, the cabling from the microphones
being brought on to one panel which is pro-

vided with means of switching to any desired

microphone. It also contains telephone ap-

paratus to enable the operator of the amplifier

to get into touch with his observers.

Another panel contains the apparatus asso-

ciated with the first three stages of amplification,

that is, two stages of voltage amplification and
a stage of current amplification as explained

above. It is on this panel that the total

output from the system is regulated by means
of a potentiometer situated between the first

and second stages.

An additional panel contains the necessary

measuring instruments, and is provided with

plugs and cords so that the current in any part

of the system may be measured by plugging

into jacks provided on the amplifier panel

for this purpose.

The volume indicator is a valve detector

device which measures the alternating current

power in the system by means of a deflection

on a galvanometer, and enables the proper

transmission level of the system to be main-
tained.

The power amplifier receives the output

from the first amplifier and increases the

power available to such a value as to operate

the projectors at the required volume to cover

the area served by the projectors.

Finally there is a control panel provided

for adjusting the volimie in the individual

projectors to the desired value.

The arrangement of the projectors for

serving the entire exhibition is as follows :

—

Four projectors serve the Main Hall, these

being suspended above and slightly forward

of the orchestra A single fibre horn serves

the Gardens, and is mounted in the corner

nearest the orchestra. The New Hall is covered

by two fibre horns moimted in the centre

Tlie Western Electric Co.'s ampb/ying valves.

r!ii,cs212A and 211.4.

at one end. A single projector with fibre horn
serves the Pillar Hall. At the Hammersmith
Road entrance, and also at the Addison Road
entrance, a projector with a small curved horn
is fitted, the total volume required in these cases

being much less than in the main buildings.

The loud speaking projectors are of the

balanced armature type, combining sensitive-

ness with the ability to handle comparatively

large currents.
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Directional Wireless as an Aid to

Navigation

THE first vessel to benefit by the
" wireless lighthouse " established by
Marconi's Wireless Telegraph Co.,

Ltd., on Inchkeith Island, in the Firth of

Forth, is the s.s. " Royal Scot," owned by the

London and Edinburgh Shipping Co., Ltd.

This boat, which is employed on the London
and Leith service, has been fitted- with a

special tj'pe of wireless receiver which will

detect the signals sent out by the " wireless

lighthouse " and enable the navigating officer

to pick his way through the dangerous channels

of the Firth of Forth in the thickest fog.

The " Royal Scot " has just returned to

Leith after her first round trip to London with

this apparatus on board, and reports that the
" lighthouse " signals were received perfectly

during the whole time the vessel was within

range, and that the ship's officers were easily

able to use the apparatus.

Wireless Beam Receifing AntenncB on
s.s. Royal Scol.

IVirclcsa Beam Receiving Apparatus in Chart
House.

The " wireless lighthouse " on Inchkeith

Island is the first of its kind ; but it is possible

that similar stations will be established in

other dangerous channels. For instance, the

Fame Islands are situated in a particularly

dangerous spot, and vessels which shape their

course from these islands find great difficulty

in localising the fog-horn.

Of importance to ship owners is the fact

that this device will frequently enable their

vessels to save a tide.

The receiving apparatus is extremely simple.

Only one handle has to be operated. This
switches the gear into use and is also calibrated

so as to give a very fair indication of the

distance from the shore in addition to the
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actual bearing. Thus the navigating officer

can determine whether he is inside or outside

his course.

Marconi Wireless Beam Re^-eivin/j Antennce on
Shlj/s Bridrfe.

The transmitter sends out a directional

wireless beam which gives a distinctive signal

as it passes through each point of the compass.*

A conspicuous feature of the transmitting

station is a metal framework tower, some 30
feet high, supporting four metal arms. These
in turn support a series of vertical wires. The
whole revolves on a circular base, driven by

an electric motor. The frame is, in effect,

an electric reflector and the ether strains are

projected so as to sweep round the surrounding

sea in just such a way as a light would from a

lighthouse. Thus, itjstead of fixing a point

by visual means, the result is obtained aurally,

and is in no way interfered with, whatever the

weather conditions may be.

A point of very great interest in connection

with the apparatus is the fact that its develop-

ment may be regarded as a reversion in ideas

to the earliest known form of transmission

of wireless waves. In effect the apparatus

is more akin to the original system devised by

Hertz than any subsequent wireless system

introduced. Marconi in his early work made

* A technical description of the apparatus
appeared in the issue of May 20th, 1922.

use of long waves on account of the increase

m range which was thereby obtained, and as a

result of later developments along these lines

the importance of a system employing very

short wavelengths became obscured. There
are, however, many advantages in short wave
working, and the comparatively short range

of the transmitter is now largely compensated
for by the enormously increased sensitiveness

of modern valve receiving apparatus, apparatus

such as was not dreamed of at the time that

the development of the present long wave
systems for commercial purposes was com-
menced.
The London and Edinburgh Shipping

Company is to be congratulated upon its

enterprise in installing the first commercial
Beam Receiver.

AN AMATEUR DEVICE FOR
AUTOMATIC TRANSMITTING.

n 1 lisy, American Radio Relay League.

Those who took part in transmissions in the

Transatlantic Tests found that to keep on sending

out the same test message was rather a tiring

performance. Our illustration shows one method
adopted by the owner of the successful American
amateur station 1 BGF. The arrangement consists

of a continuous band of paper tape punched with

the required message in morse characters. The
band is passed between contacts by means of

rollers, motor driven, and the keying circuit is

thereby opened and closed to order.
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Wireless Club Reports.
NOTE,—Under this heading the Editor will be pleased to give publication to reports of the ineeling.i oj Wireless

Clubs and Societies. Suck reports should be submitted ivithout covering leltera nd wordni ti.i coiicisch/ «'*

possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation

with the Radio Society of Great Britain.

Carrespundence u^ith Clubs should he addressed to the Secretaries direct in every case unless otherwise staled.

The Belvedere and District Radio and Scientific
Societj-.*

Hon. Secretarj-, >Ir. S. G. Meadows. 1, Kentish
Road, Belvedere, Kent.

The twenty-third general meeting was held at the
Erith Teclmical Institute, on Friday. February 23rd.

at 8 p.m.. and was chiefly devoted to a discussion

on a suggestion put forward by Mr. E. Walker
regarding wireless applied to railways.

On Saturday, February 24th. the first trial

transmission was made from the Society's head-
quarters. Messages were sent out in Morse code,
and were received very satisfactorily.

Liverpool Wireless Society.*

Hon. Secretary, Mr. Geo. H. Miller, 138, Belmont
Road, Anfield, Liverpool.

The usual bi-monthly meeting of the above
Society was held on Thursday, February 22nd,
1923, "at the Royal Institutioii, Colquitt" Street,

Liverpool. Mr. E. B. GrLndrod occupied the
chair.

The theory and principles of amplification were
exhaustively dealt with in a lecture by Mr. A. J.

Haining to a record attendance, his explanations
being given in language that was understandable
to all.

Apphcations for membership should be addressed
to the Hon. Secretary.

Wireless and Experimental Association.*

Asst. Hon. Secretary, Mr. G. H. Horwood, 557.
Lordship Lane, S.E. 22.

The future meetings of the Association at
Peckham will be graced and brightened by the
presence of ladies.

The " return thanks " of our Vice-President,
Sir Frederick Hall, Bart., M.P., was read. The
wireless beginner is to have a special half hour of

his own every week in future.

Bradford Wireless Society.*

Hon. Secretary, Mr. J. Bever, 85, Emm Lane>
Heaton, Bradford.

A meeting was held at headquarters at 7.45 p.m.
on February 23rd, the Vice-President. W. C.

Ramshaw. Esq., being in the chair.

A short and interesting description of a method
of charging accumulators from A.C. mains by
means of a chemical rectifier was given by
Mr. Mitchell. This was followed by a short address
on " Spark Transmitters "' by Mr. Whiteley, which
was much appreciated.

Birmingham Experimental Wireless Club.*

Hon. Secretary. Mr. .-V. Leslie Lanca.stcr,

c/o Lancaster Bros. & Co., Shadwell Street,

Birmingham.
An unusually entertaining and instructive lectiu-e

was given before the above Cliil) on February 23rd by
Mr. -Abbott on the subject of "" Wireless Procedure."
The lecturer traced the origin of many of the

ship and shore station call signs in regular \ise,

and devoted a considerable part of the lecture to

wireless " slang " signals in regular use by operators-

in the mercantile marine.

The Wembley Wireless Society.*

Hon. Secretary. Mr. W. R. Mickelwright,
10, Westbm-y .Avenue, Alperton, Wembley,
Middlesex.
On February 1st the President, Mr. C. R. W.

Chapman, lectiu-ed on '" Symbols," and on Febru-
ary 8th Mr. H. E. Comben. B.Sc, gave a very
detailed paper on "A Crystal Set." At each of

the lectiu'es a precis of the paper is handed to
members present, and this is foimd to be very
useful for reference at the discussions which ai'e

held the week following each lecture.

Mr. A. F. H. Baldi-y, A.M.I.R.E., the Hon. .•isst.

Secretary, has recenth- been successful in receiving

American stations.

Tiic Ejc/jcrinieiilal TrniisinilliiKi and Receiving
Staiioti of Mr. E. It". Wood of Northampton.

The Ilford and District Radio Society.*

Hon. Secretary, Mr. A. L. Gregory, 77, Khedive-
Road, Forest Gate, E.7.

On February 22nd Mr. A. J. Thompson delivered

a lecture on the " Magnetic Detector and Multiple
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Tuner," dealing very thoroughly first with the
working of both instruments.

Bishop's Stortford and District Amateur
Wireless Association.*

A public demonstration of wireless telephony was
given by members of the Society at the Junior
Club, Bishop's Stortford, on Tuesday, February
27th, when a large audience listened with interest
to the broadcast programme from the London
station. Mr. W. A. F"ield, President, gave a short
description of the intloor aerials, valves, and other
apparatus.

The Kensington Radio Society.*
Hon. Secretarv, Mr. .John Murchie, 2, Sterndale

Road, W.14.
On Thursday, February loth, at 8.30 p.m., the

postponed monthly meeting of the Society was
held at headquarters, 2, Penywern Road, Earl's
Covut.

Dr. Gordon Wilson gave an address on the
management of a Mark III two-valve receiver,

and demonstrated this set with a Brown relay
and Amplion " loud speaker." Excellent signals
were received on outdoor, indoor, and Ducon
aerials.

The Hon. Secretary will be pleased to furnish
particulars of the Society to anyone desirous of

joining.

Eastbourne and District Radio Society.*
Hon. Secretary, .Mr. W. F. U. West, Bridle Gate,

Willingdon, Sussex.
The Society is now flourishing, and lectures are

being held every fortnight in the 'Teclinical Institute,
Eastbourne. Full particulars of membership can
be obtained from the Hon. Secretary.

The Manchester Radio Scientific Society.*
Hon. Secretary, Mr. H. D. Whitehouse, 16, Todd

Street, Manchester.
On Wednesday, February 21st, the members and

friends present were favoured by another visit of

Mr. Bell, of the Metropolitan-Vickers Electrical

Co., Ltd., Trafford Park, Manchester, this time
accompanied by Mr. Wright, whose voice is familiar
to listeners-in round Manchester. These gentlemen
gave a very interesting talk, illustrated with
lantei-n slides, on '" Studies and Programmes,"

The Leicestershire Radio and Scientific
Society.*

Hon. Secretary, Jlr. .J. R. Crawley, 269, Mere
Road, Leicester. ,

At a meeting of the Society, held on Monday,
February 19th, Mr. Atkinson gave liis promised
description of a three-valve receiver of his own
design and construction.

Further memljers are required for this Society,

and also students, who must be under the age of

18 years. The Hon. Secretary will be pleased

to give full particulars to those interested. The
meetings are held fortnightly on Monday evenings,

at headquarters, \'aughan College, 8, Chatham
Street, Leicester.

Wolverhampton and District Wireless Society.*
Hon. Secretary, Mr. .1. .A. H. IJevey, 232, Great

Brickkiln Street, Wolvei'hainpton.
The Society held its usual fortnightly meeting

at the A..J.S. Assembly Rooms (kindly lent by

Mr. Harry Stevens) on Tuesday, February 27th,
when a lecture on " Valves, and the use of High
and Low Tension Batteries " was given by
Mr. Harold Taylor (2K0).

Huddersfield Radio Society.*
Hon. Secretary, Mr. C. Dyson, 14, John William

Street, Huddersfield.

On February 23rd and 24th the Society held a
very successful wireless exhibition in the Lecture
Hail of the Y.M.C.A., 14, John William Street,

Huddersfield.
On both days a number of items, including

broadcast concerts and short lectures on wireless

subjects were introduced d\iring the proceedings,
and contributed greatly towards the enjoyment
of the visitoi'.s, who numbered over 400.

The Radio Society of Highgate.*
Hon. Secretary, Mr. J. F. Stanley, B.Sc, A.C.G.I.,

49, Cholmeley Park, Highgate, N.'G.

Of the three or four British amateur transmitting
stations received in America during the recent
Transatlantic Tests, it is with pleasure that we
have to report that one of these stations ia owned
and worked by a member of this Society. The
station referred to is 2 SH, owned by Mr. F. L.
Hogg.
A special .series of elementary lectures is now

being given, full particulars of which may be
obtained from the Hon. Secretary.

Leeds Y.M.C.A. Wireless Society.
Hon. Secretary, Mr. N. Whitelej-, Central

Y.M.C.A., Albion Place, Leeds.
A meeting was held at headquarters on February

12th, Mr. R. Toynbee presiding, when Mr. Whiteley
gave his paper on " Radio Transmission," which
was much appreciated.
The Society's four-valve set is now almost

completed, and it is hoped that the licence will be
to hand by the time the set is ready for operation.

Whitby and District Radio Club.
Hon. Secretary, Mr. R. Barry, 14, Abbey Terrace,

Whitby.
A whist drive and dance was held on February

12th at Messrs. E. Bothani & Sons' Cafe. A novel
feature was a dance to music transmitted from
5 NO.

Sunbeam (Moorfield) Wireless Society.
Hon. Secretary, Mr. C. E. Beresford, Moorfield

Works, Wolverhampton.
The memlDcrship of the Society, which now totala

66, is confined to employees of the Sunbeam
Motor Car Company. An experimental licence

has been applied for, and the club set ordered, and
when these come to hand work will begin in real

earnest. The Company is heartily in sympathy
with the movement, and has provided club,

class, and demonstration rooms on a generous scale.

It is intended to install a workshop for the use
of members for experimental work, and classes

of instruction in wireless, electrics and Morse are
in COUI.S6 of preparation.

Morayshire Radio Society.
Hon. Secretary, Mr. D. G. Leslie, C.R.A., 2,

Culbard Street, Elgin.

On Thursday, February 8th, Mr. J. S. Souter,
A.I.E.E., President of the Moravshire Radio
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Society (which was inaiiguiated on Januurv 23rd).

gave a lecture on ' Wireless Telegraphy and Tele-

phony '" to an audience of between five and six

hundred in the Parish Church Hall, Elgin.

At the close of Mr. Souter's interesting lecture

the audience were able to listen to speech and music
from Birmingham. Newcastle, Manchester and
London.

Croydon Wireless and Physical Society.
Hon. Secretary. Mr. B. Clapp. .A.M.I.R.E.,

Meadmoor. Blight on Road. Purley.
At a meeting of the Croyilon Wireless and Physical

Society held at the Central Polytechnic. Croydon.
on Saturday, February' 3rd, Mr. J. H. Reeves,
President of the Kensington Radio Society, gave
an interesting lecture on '" Some Experiments
with Semi -Aperiodic H.F. Transformers."
A keen discussion followed the lecture.

The Secretary, will be ]ileased to furni.sh

intending members with particulars.

Oldham Lyceum Wireless Society.
Hon. Secretarv". Mr. G. Halbert. IG. South Hill

Street, Oldham.'
On Thursday. February 8th, a lecture was given

on " Condensers," by Mr. H. H. Wareing, Principal
of the Oldham Municipal Technical School.
The Society e^itered its new headquarters. St.

Thomas's Schools. Coppice, Oldham, on Thursday-.
February 1.5th.

A campaign has been started for the enrolment
of new members, and those interested are invited
to write to the Hon. Secretary for particulars of

membership.

The Overland Radio Association.
Hon. Secretary, Mr. X. D. Ciunming, 3(J, Overport

Drive, Berea, Durban.
The attention of amateurs in South Africa is

drawn to the above Association, which was founded
a year and a half ago. The Society is recognised

by the Postmaster-General, and has been granted
authority to recommend its members for experi-

mental licences. At present there are thirty

members, some of whom reside in remote parts

of Zululand.
Meetings are held on Friday nights, and papers

of practical and theoretical interest are periodicallj-

read. Buzzer practice takes place on Monday
nights, proficiency in Morse being very desirable

in South Africa, there being as yet no broadcasting.

Applications for membership should be made
to the Hon. Secretary.

The Wireless and Scientific Society of
Bridlington.

Hon. Secretary. Mr. A. K. Hoispool, " Darley,"
Marton Road. Bridlington.

This Society, whicli held its first meeting in

August of last year with a membership of sixteen.

now has a membership of over thirty.

On Tuesday evening, February (ith, Capt. W. E.
Dennis, of Hull, lectured on " Wireless for the
Amateur and Broadcasting." .4t 8.30. by special

arrangement of Captain Metz. the Eiffel Tower
commenced to transmit an excellent twenty
minutes" concert for the special benefit of the
Society.

All prospective members should communicate
with the Hon. Secretarv.

A Society for Rye.

A Society has been formed at Rye. under the
name of " The Rye and District Radio Society."
A meeting was lield on l'"cbruary 12th. wlien

Mr. W. E. Philpott gave a lecture on " The Ele-
mentarj- Principles of Wireless Telegrapiiy and
Telephony. '

Prospective members are invited to write to the
Hon. Secretary, Mr. W. E. Philpott, 18, Eagle
Road, Rye.

Watford and District Radio Society.

Hon. Secretarv. Mr. F. A. Moore. 17."). Leavcsden
Road, Watford."

The first annual general meeting of tlie above
Society was held at headquarters (The National
Schools) on Friday-. February ilth. and officers

were appointed for the ensuing year.
On Friday, February Kith, Mr. Christie gave

a lecture on the Morse code and some very useful
hints on how to attain a high speed.

The Beckenham and District Radio Society.

Hon. Secretary. Mr. ,1. F. Butterfield. 10, The
Close. Elmers End, Beckenham.
The exhibition of members' and trade sets,

organised by the Society, was a great success, and
many good ideas were revealed in the construction
of the amateur exhibits. Dui'ing the evening
broadcast selections were received on a four-valve
set constructed by a member.
The new headquarters of the Society are at

The Hut, High Street, Beckenham.

Dewsbury and District Wireless Society.

Hon. Secretary. Jlr. Fred Gomershall, A.S.A.A.,
1, Ashworth Terrace, Dewsbury.
The Society gave a very successful demonstration

at the Highfield Chapel, Earlsheaton, on Tuesday,
February 13th.

The Secretary complains Of the imsatisfactory
attendances at recent meetings, and urges the
members to take advantage of the \aluable dis-

cussions which are a featiu-e of the Society's
activities.

St, Bride Radio and Experimental Society.

Institute Manager, Mr. R. J. Berwick, Bride
Lane, Fleet Street, E.C.4.

A very interesting and instructive evening was
spent by members of the Society on Wechiesday,
Februarv 21st. when the President, Capt. H.
Riall Sankey, C.B., C.B.E., R.E. (Ret. ), M.Inst.C.E.,
occupied the chair. The proceedings opened with
an admirable lecture by the President, in which he
explained in non-tecluiical language the rudiments
of Wireless Telephonj'.

This was followed by a short demonstration
and general meeting, when the Formation Committee
gave an account of their stewardship : draft rules

of the Society were submitted to the meeting and
approved ; permanent Committee and officials

elected ; and meeting nights arranged, alternate
Mondaj'S at 7.30 p.m.. commencing March .Ith.

Visitors and prospect i\e members will be
cordially welcomed at any of the meetings of the-

Societv.
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Sale and District Radio Society.

Hon. Secretai-y, Mr. H. Fowler, '" Alston,"

Old Hall Road, Sale.

The above recently formed Society, having
now secured very central and convenient premises

in School Road. Sale, intends to hold an exhibition

of amateur maoe wireless apparatus, on the first

Saturday in April, at which the formal opening
will take place. The lecture and reading rooms
are now ready for use, and the woi'kshop and
experimental room are being tlioroughly equipped
with benches, tools, stores, etc.

Shoukl the Society be successful in obtaining

an experimental license, it is intended to equip
the premises with an efficient aerial and receiving

set.

Tn the meantime applications for membership
will be welcomed by the Hon. Secretary.

Walton-on-Thames and District Amateur
Radio Society.

Hon. Secretary, Mr. N. V. Webber, Walton
House, Walton-on-Thames.
The second general meeting was held at head-

quarters on February 19th, at 8 p.m., with R. V.

Somers-Smith, Esq., J.P., in the chair.

At the conclusion of business regarding the

election of officers, the Technical Adviser demon-
strated and explained a non-radiating receiver

(H.F. rectifier and L.F. ), and impressed on all

present who held experimental licenses, the import-

ance of using such a circuit while experimenting

during broadcast houis.

South Shields and District Radio Club.

Hon. Secretary. ^Ir. .T. A. Smith, (j(j, Salmon
Street, South Shields.

The first general meeting was held on February
23rd, at the Club's headquarters, Edinburgh
Buildings. 3-1. King Street, South Shields.

In his address, the Chairman recalled the com-
mencement of the Club, when the inaugiu-al meeting

was attended by nine of the Club's present members.
Since that time, barely six months ago, rapid and
sound progress had been made. Foremost of all

being the obtaining of a transmission licence

(the call sign allotted being 5 01-)
The election of officers next took place, resulting,

among others, in the appointments of Sir Jas.

Readhead, Bart., as Patron, and H. R. CuUen, Esq.,

M.A., A.R.C.S., as Pre.sident.

Meetings are to be held at headquarters every

Friday at 7.30 p.m., and the premises are open
diu-ing the day and evening, to members who hold

keys.

Merthyr Tydfil Radio and Scientific Society.

Hon. Secretary, Mr. Davjes, 5, Pantyscllog

Terrace, Pant, Dowlais.

At the meeting of the Society held on VV^ednesday,

February 21st, it was tlecided to make application

for affiliation to the Radio Society of Great Britain.

It was also agreed that the Society should construct

a new receiver (five valve) in place of the existing

three-valve, the receiver to be designed on the unit

system, employing a two H.F. detector, and two
L.F. valves.

Intending members are invited to any of the

weekly meetings (Wednesday evenings at 7 p.m.,

at the Cafarthfa Castle School).

NEW SOCIETIES.

Chorlton-cum- Hardy.
A wireless society is being formed at Chorlton-

cum-Hardy, Manchester, and applications for

membership from all wireless enthusiasts in the
district will be warmly welcomed. All commiuii-
cations should be addressed to Mr. Maurice C.

Booth, 4, Chatsworth Road, Chorlton-eum-Hardy,
Manchester.

Farnborough, Hants.
Mr. J. E. Catt, A.M.I.E.E., A.I.R.E., " Melrose,"

Alexandra Road, South Farnborough, Hants,
would be pleased to hear from any amateurs who
would give support to the formation of an amateur
wireless society for the district.

Harpenden.
It has been decided to form a Society under the

title of the Harpenden Radio Society, to be
affiliated in due coui-se with the Radio Society of

Great Britain. Particulars of membersliip can be
obtained on application to the Hon. Secretary,

Mr. Percival A. Anscombe, Wellington House,
Harpenden, Herts.

Worthing.
At a meeting held at the recreation room of the

Central Fire Station recently, under the chairman-
ship of Dr. H. Leeds Harrison, it was decided to

form a wireless society to be known as the Worthing
Radio Society. Mr. R. N. Oates was elected

Hon. Secretary, and Mr. E. A. Jemmett, Hon.
Treasurer.

St. Albans.
The St. Albans and District Radio Society was

formed on February 27th. All who are interested

and who reside in the district are invited to com-
municate witli the Hon. Secretary, Mr. J. H.
Holderness, 8, Westview Road, St. Albans.

Seaforth.
A society has been formed under the title of

the Seaforth and District Radio Society. Applica-
tions for membership should be addressed to the
Hon. Secretary, 237-9, Crosby Road, Seaforth,

Liverpool.

Leyton.
The Leyton and District Wireless Club was

formed on March 14th. The President and
Chairman are E. R. Alexander, Esq., M.P., and
W. Bassett, Esq., respectively. The Society begins

with a membership of over 50. Prospective

members are invited to communicate with the

Hon. Secretary, Mr. W. G. Peacocke, 73, Frith Road,
Leytonstone, E.ll.

Sydenham and Forest Hill.

A radio society bearing the name Sydenliam and
Fore.st Hill Radio Society, with the chess room
of the Greyhoimd Hotel, Sydenham, as head-
quarters. Particulars of membership can be
obtained from the Hon. Secretary, Mr. Chas. F.

Field, 20, Knighton Park Road, Sydenham, S.E.26.

Loughborough.
At a meeting held on February 27th it was

decided to form a radio society. Particulars of

membership can be obtained from Mr. W. J.

Tucker, i, Charnwood Road, Loughborough.
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1913 1923
Another Volume Added to Our Bookshelf

THE present issue marks the close of

the Xlth volume of The Wireless

World and Radio Review, and the

completion of a year's record of weekly

numbers.
During the currency of each volume it

is our endeavour to gauge the requirements

and wishes of our readers, and with each

new volume we have endeavoured to introduce

those features which our observations and
the kindly criticisms of our readers have
indicated to be desirable.

With our next issue, to bear the date of

April 7th, therefore, will be included some
special features which we feel sure will be
appreciated.

Whilst it is not intended here to give details

of the contents of forthcoming issues, it may
be mentioned that the outstanding attraction

will be practical articles for the amateur and
experimenter, with all necessary information

to help and guide both the new and the ad-

vanced readers in the practical application

of wireless principles.

A point which we desire to emphasise in this

connection is the value which is to be attached

to descriptions of the work of individual readers

which we look forward to having the oppor-

tunity of publishing for the benefit of others.

Those who have ideas to pass on are cordially

invited to forward them for publication so

that The Wireless World and Radio Review

may become more than ever the wireless

journal of the amateur and experimenter

through the medium of which he can describe

new ideas and new circuits embodied in his

experimental work.

The policy of the Journal to keep up to date

in recording new developments in all fields

of wireless telegraphy and telephony will be
fully maintained in order that readers may
rest assured that progress both in commercial

and amateur work will be promptly and
accurately brought to their notice.

Due in large measure to the enormous
increase in the popularity of the subject

dealt with in our pages our circulation con-

tinues to build up with astonishing rapidity.

One of the direct results as affecting readers

is that the Publishers are able to make a

reduction in price of the Journal approaching

the pre-war figure. The price v/ill accordingly

be 4d. per copy, commencing from our next

issue, instead of the present price of 6d. The
subscription rates will also fall from 28s. per

annum to 20s. post free.
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Photographing Wireless Apparatus
By D. Charles.

THAT babies should not be easy to

photograph everyone realises; because

obviously the little beggars won't keep

still, but when you have a thing that will stay

where it is put till further orders, there seems

nothing more to do than to point the camera

at it and expose the plate or film for the

length of time decided to be correct. The
supposition is so very general that whatever

may be in front of the camera must neces-

sarily be faithfully recorded.

Unfortunately such is not the case, and if

I may be permitted to describe first certain

peculiarities and limitations of photographic

ducing a picture that will tell all the story

over one that will just pass muster. It

is really a matter of critical observation,

and if the reader knows what he wants to

show, the following notes should enable him
to obtain it.

A photograph consists of a number of steps

of light and shade, ranging from almost white

to almost black. A plate of the " special

rapid " class can render a very long range of
such tints ; it has been said as many as two-

hundred-and-fifty odd steps, each one dis-

tinguishable from the one before it. Now
very few printing processes, unfortunately,

will do anything like a tenth of this. You
may have noticed in some holiday " snap

"

that although it has a most attractive appear-

App-trciins kindly leaned by Mezsrs. Leslie McMichael, Lti.

technique, and afterwards to show how these

matters are brought into play when dealing

with wireless apparatus, the reader will be

able to adapt the information thus imparted

to any particular case.

If the photograph is to illustrate a technical

article or lantern lecture, or for some kindred

purpose to describe the apparatus in all

its varied detail, not only is it necessary

to adopt the most careful procedure, but

it comes as a surprise to many what a lot

of extra thought and care is entailed in pro-

ance generally, and although the cloud

forms and the muslin frocks of the ladies are

perfectly rendered, yet the hair under their

large hats and the shadows of the near-by

rocks and trees are seen when examined

closely to consist of mere patches of detailless

black. If the negative be printed so as to

preserve this lost detail, the lighter areas

referred to will be blank paper. If, on the

other hand, the negative had been developed

less far, so that the " high-lights " could be

printed before the " shadows " are clogged
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up, the " high-lights," i.e., the clouds and

the frocks, will not exhibit tlie brilliance that

the actual subjects do in nature ; that is to say,

they will appear somewhat flat or " dirty,"

and the shadows, although showing more
detail, are far less rich than one could wish.

It sometimes, but rarely, happens that a print

is obtained that shows every detail and gradua-

tion of the original subject and still looks

bright and in every way technically satisfying

to the most critical eye. In such a case it

is always obvious that the negative was
correctly exposed and developed, and was

made of the correct strength for the particular

printing paper used.

If the reader will take the trouble to acquaint

himselfwith a sound method ofensuring correct

exposure and development, so as to get a good
negative every time, he will be a very long way
on the road. The best systems are explained

in " Watkins' Manual," price 2s. 6d., at

any photographic dealers. We still have the

difficult^' left that our subjects do present a

most unusual range of light and shade, from
the nickel-plated telephones and the finely

engraved ivorine scales, down to details of

black ebonite, these being situated often in

the most dim recesses of the apparatus.

Fortunately it is possible to even up the

apparent excessive contrast inherent in such

subjects as we are considering by choosing

suitable conditions of light. It is fairly

obvious that if sufficient exposure is to be

obtained to render the blackest details in

printable shades of grey, it is essential to have

plent)' of light shining on to them. Sometimes
it is argued that if the light is dim one can

always give a longer exposure, but the result

will never be the same. Probably the reader

will think I have already given him enough
" theorj'," so I will ask him to accept that

statement as a fact. To give technical reasons

for every statement obviously would occupy

several issues of the Wireless World and Radio

Review, but I am always prepared to prove,

if required, any statement made, even if it

appears prima facie to be contrary' to common
sense.

Even more important than plenty of light,

however, is its distribution. To give an

example which will for the moment take the

mind from wireless, so as not to confuse the

issue, it must be obvious that to photograph

a negro in black clothing requires either more
light or more exposure than for a fair bride

in traditional array. If we complicate matters

by standing the nigger in a doorway, while

placing the bride in the full light of day outside

we have obtained a subject that " takes all our

time " to photograph successfully. This is,

if a moment's thought be given, exactly what
is done in many wireless instruments, with

their valves and dials on top, and their inter-

esting details of coils and wiring in their

black interiors. While one could ask the bride

and the negro to change places, so as to even

up the light falling upon them, and so to

reduce our difficulty, we caimot do the same
with our apparatus, but what we can do is

to place the latter so that the light may fall

more strongly on the dark parts. This has

been done in the case of the Mark II instrument

shown in Figs, i and 2, as well as other things

which have helped in producing the more
satisfactory photograph. In No. i the instru-

ment has been lifted up with the intention

of showing the " works " and connections.

The valves catch the top light and the shelf

on which they are held casts the already dark

wiring, etc., into still deeper shadow. By
lifting the instrument entirely clear of its case,

and standing it on one end with the valves on
the side further from the light, we have done
as much as possible to reduce the inherent

contrast of the subject instead of exaggerating

it as in the previous example. Still it must
be noted that the range is longer than will be

rendered by ordinary photographic methods,

and although the details of the valves are

discernible in the print, they do not show so

strongly as if these were photographed

separately, and probably much of this very

delicate gradation will be lost in reproduction.

Even with the careful method explained, the

valves would still have been too strong in the

negative to print satisfactorily while retaining

the other portions of the picture, but this trouble

was rectified by means of tissue paper, of

which a piece was stretched over the printing-

frame, a little distance from the negative,

over the thin portions. The effect of this

was to make the dark parts print more slowly,

while the full strength of the light reached the

valve image and got them to full strength

before the remainder printed too dark. In

some cases it is found advantageous to make
quite a complicated " mask," in similar

manner to the letterpress printer who makes

an " underlay " or " overlay " for his blocks

and display matter. In enlarging from nega-

tives the same principle may be carried out

by stopping the light from the weaker portions
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Apparatus kindlly loaned by Messrs. Leslie McMichael, Ltd.

of the negative during part of the exposure.

Sometimes the fingers are used, and sometimes

a bit of paper or cotton-wool on the end of a

wire. Needless to say, the shield should be

held at such distances from the easel that it

is not in sharp focus, and should also be

kept gently but continuously moving during

exposure.

These dodges are regular matter-of-fact items

of procedure in every professional photographic

workroom, and another point that needs

only mentioning to become equally obvious is

that although we placed our subject on its

side in order to get a more satisfactory photo-

graph, that is no reason why the resultant

print should be exhibited in such an unnatural

attitude. Fig. i not only illustrates the

pseudo-brilliance obtained by over-lighting of

the " lights " and under-lighting the
" shadows " (lights and shadows in photo-

graphic technical parlance referring merely

to light and dark portions of the subject,

irrespective of their position) but to a less

extent shows how fault}' exposure and develop-

ment can accentuate this false, because detail-

less, brilliance.

At the same time it must be pointed out

that this easily obtained accentuation of

brightness often is a very convenient means of

emphasising forms of details when photo-

graphed singly. When the point to be
illustrated is the method of winding a coil, or

the shape of an insulator, for instance, a little

harshness of lighting, increased by a Uttle

more prolonged development of the plate,

will produce the desired relief. A choice of

background very often helps to give an appear-

ance of brightness to an otherwise flatly lit

subject, but let me say at once that to employ

an absolutely white background (which usually

is demanded of the professional) introduces a

surprising amount of technical difficulty in

many cases, especially where the subjects

comprise polished surfaces.

In the photograph of the Mark II receiver

(Fig. i) it may be noticed that some portions

are not so sharply defined as others. It must
be left entirely out of consideration, in making
photographs of such subjects as this, that a

lens may have been purchased on account of

its " rapidity." In order to obtain- sharpness

of detail in every plane only the smallest
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Stops are of any use, so that no one lens is

any more rapid than another in this class of

work. Not only is it necessary to use a very

small stop, but it is desirable to employ a lens

of rather longer focal length than usual. This

is because the more distant view-point that such

a lens permits reduces to a minimum such

apparent exaggeration of perspective as is

shown in the photograph under consideration.

The trouble is that the longer the focus of

the lens, the smaller is the stop that will be

found necessary to obtain the same " depth

of focus." It may be found often that the

smallest stop in the lens is not fine enough to

get the required sharpness all over. In such

a case one must be content with a smaller

image which can naturally be enlarged after-

wards in the usual way.
There are other ways in which one can

make things easier for oneself, photographically

speaking, and at the same time obtain a more
satisfying result. Some of these ideas can be

appreciated by examination of the photographs

of the Mark III crystal receiver. If this be

opened for use and photographed in the usual

way, even with a rather long focus lens, the

result is as Fig. 3. While this may be a true

representation of the subject as seen, the first

impression obtained is that a Mark III receiver

consists mainly of a rather ugly box and two
large white cards, while the stuff that really

interests the wireless man is an inconspicuous

iumble in the centre.

Compare this with the next illustration.

Not only is every detail distinct, but as there

is so very little depth of detail from front to

back we can get our result with no distortion

as well as with the use of a much larger aperture,

and with a consequent decrease in the length

of exposure. Another slight improvement has

been attained in the matter of the background.

A friend was asked to hold this some little

distance from the table upon which the

instrument was placed, and during the ex-

posure he kept it gently moving about so that

no definite image was obtained of the many
creases and stains which actually it contained.

There is another difference of rather greater

importance. It will be noticed that in Fig. 3
the cap of the relay is practically black, as

are also the terminals, except where the light

strikes certain spots, so that for all anyone
might know they were made of ebonite. In

the next picture, however, they can be seen

in their true relation. This result is obtained

simply by using a colour-sensitive plate,

which is not " bhnd," as is the " special

rapid " variety, to details of red, yellow and
orange tints, as every photographer knows.
As a matter of fact both these plates were
treated together, being developed in the same
dish of solution together, and fixed together,

both processes taking place in absolute dark-

ness. Anyone who takes the trouble to master
and follow out the very simple methods of
standard exposure and development recom-
mended earlier in this article need have no
fear that the use of colour-sensitive plates will

involve him in any extra trouble beyond the

attainment of some facility in loading and
unloading them in darkness. Probably he is

already so used to his existing plates and slides

that if the ruby light were suddenly switched

off it would cause him not the slightest incon-

venience. Anyone who has ever used a

changing-bag has nothing to learn in this

respect.

Hitherto I have dealt with the problems
involved in photographing units. This is

because they present the greatest difficulties

as a rule. Complete installations often present

their own difficulties. Frequently they are

placed with their backs to the window, and in

such a case the use of flashlight is practically

the only way of getting a really satisfactory

photograph. Where the lighting conditions

are favourable, a perfect result is always

obtainable by the use of a small stop in the

lens and by then giving twice the exposure

that would be required for that stop in photo-

graphing a normal interior subject. It occurs

sometimes that some important detail of a

set is rather in the shadow of some more
bulky units (I am dealing here, of course,

with fixed installations) or it may be there is

something under the table, or in a recess, that

one desires to " bring out." Apart from the

good old rule of " exposing for the shadows,

and letting the rest take care of itself," much
may be done in such cases by using a mirror,

as large as possible, to reflect light from the

window into the dark corner during the

exposure. The mirror must be kept moving,

either continuously or intermittently, during

the exposure. An acetylene cycle or motor
lamp may be employed for local lighting in

much the same way. In fact it is perfectly

possible to make the complete photograph by
artificial light if panchromatic plates are

employed. Where half-watt lamps are in-

stalled the exposures should not be long,

but even with incandescent gas it is quite
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practicable. Obviously the more and the

better distributed the lamps are, and the

lighter the walls of the room, the softer the

lighting of the resulting photograph will be,

but with electric lamps the same desirable

result can be got by moving the lamps to

different positions during the exposure, or

even just by swinging them, so as to get some
light into the dark corners. The actual length

of exposure differs so much in varying con-

ditions, and the tint of an exposure meter is

not easy to judge in such artificial light, but

it is not easy to over expose. I have obtained

quite good results at a stop of F 1 1 with about

five minutes' ex:posure in favourable con-

ditions, but have also exposed for many hours

in dark, poorly lit rooms. However, an
average subject lit under ordinary home or

workshop conditions should not require more
than about twenty minutes if a stop of F i6

be used in the lens, and a panchromatic plate

be employed. The contrasts are apt to be
harsher in this evening work, but either a

weaker developer or less developing time will

assist towards correcting this.

The most pleasing prints of wireless gear

usually are found to be those on daylight

printing papers such as " self-toning," and a

carefully made lantern-slide also shows a

great deal more of the delicate gradations of

each detail that are lost in the black and white

developing processes, but prints of the latter

class are those demanded by photo-engravers

for reproduction as process blocks for printing

in publications.

There is one factor in the success or other-

wise of the illustration that is really not

photographic at all, and that is merely a matter

of critical observation. It is a point, however,

that is frequently overlooked in practice.

Just before making the exposure it is very

advisable to look at the subject from just

behind the camera. Then carefully to note

first of all whether any detail that it is desired

to show is hidden by a pair of telephones or

other object of less importance. Then it is

desirable to see that there is no omission of

essential connections. For instance, if a

person is introduced as using the set with the

object of showing its proportionate size, it

will be rather noticeable if the necessary

accumulators are merely stood in position

without actually connecting them up. That
may seem a rather stupidly obvious example,

but it is a mistake the writer has seen made,

and there are plenty of such sins of commission

or omission which may be committed under

the impression that " they won't show in the

photograph," but which are subsequently

discovered to jump into the eye of the experi-

enced technical man. For the sake of effect,

too, it is desirable to smooth out some of the

crudenesses of wiring that are apt to obtrude

themselves on the eye in photographs of

experimental sets, and furthermore, just to

give one final glance for any cigarette ends

and for that screwdriver. It is so much less

trying to remove them before one makes the

exposure than when one has already wasted

a plate.

Experimental Station at Bath.

THE following description of the trans-

mitting and receiving apparatus of

5 CC at the Eath Electro-Plating Works
is of interest.

The aerial system is of the twin wire, in-

verted " L " type, having an average height

of forty feet, and Post Office regulation length,

whilst the earth consists of a large copper

plate buried underneath the aerial.

The aerial and earth are brought to a large

double-pole double-throw switch seen in the

centre of the photograph, by whjch changing

over from the transmitting to receiving appara-

tus, and vice versa, can be quickly effected.

An earthing switch for protection against

lightning, when the set is not in use, is also

fitted.

The receiving apparatus is of the six-valve

type, two valves being high frequency ampli-

fiers, one a detector, and the remaining three

note magnifiers. Three separate rheostats are

used to control the fil?ments of the valves.

High frequency transformer coupling is used,

the transformers being tapped in both primary

and secondary windings to give maximum
amplification on all wavelengths. A potentio-

meter is used to control the potential on the

grids of the H.F. valves. The low frequency

transformers are of a well-known make, and

are specially placed to reduce howling, etc.,

which is so common where low frequency

amplification is used. Reception can be

carried out using headphones or Brown's
loud speaker and microphone amplifier.
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The three-circuit tuner seen to the left of

the change-over switch is of rather novel

design; basket coils wound on a special former

being used as inductances. Below the tuner

are the three tuning condensers fitted with

extension handles to reduce capacity effects.

It may be mentioned here that no reaction

whatsoever is used for the reception of

broadcast telephony.

The transmitting apparatus is situated on
the lower bench on the right. The power
valve, pancake inductances and variable con-

densers can be clearly seen. Grid modulation

is employed, and has proved generally successful

under all conditions, a Western Electric

microphone being used. The H.T. generator

seen under the bench is of the aircraft t>'pe,

and is a combined motor generator, but has

5 GC. An Experimental Station at Bath.

A series-parallel switch for the A.T.C. is

to be seen between the tuner and change-over

switch.

On the extreme left is a charging board

for the filament batteries.

Excellent reception is carried out on all

wavelengths. All the broadcasting stations

working in England and also on the Continent

are received, whilst Birmingham and Paris

can be heard very strongly over the whole of

the works. The American broadcasting

stations have been received on several occa-

sions, and have been audible over the whole

room on the loud speaker.

recently been replaced by a heavier machine

capable of giving 6oo v 250 m.a. driven

by a separate motor. A large capacity con-

denser is shunted across the commutator

to cut out the ripple and a choke coil inserrted

in each lead. Telephony has been transmitted

over a distance of 100 miles with this set,

on a wavelength of 440 metres, and recendy

some successful tests have been made by

linking up the land telephone to the trans-

mitter. A small spark set has been installed

as a stand-by in case of breakdown of the

C.W. transmitter, and also for local work.

This set works on a wavelength of 180 metres.
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Notes
Broadcast and Experimental Licences.

Up to February 28th. states Sir William Joyiison-

Hicks, 56.000 broackast and 30.000 experimental

receiving licences had been issued.

International Rules for War Wireless.

Importance is attaclied to an announcement

from Washington that President Harding will soon

propose new rules to govern the use of wireless and

aircraft in war. Great Britain, France, Italy,

Japan and the Netherlands are to be asked to sign

an agreement putting these rules into effect.

Information is not available as to the probable

nature of these recommendations. Steps are to

Broadcasting Company every Thursday evening

at 6.45.

Parliament and Empire Wireless Licences.

In the House of Commons on March 14th, in

answer to a question by Mr. Ramsay Macdonald,

Major Barnston stated that the provisions of the

licences had not been settled, but that when
completed they would be laid on the table of the

House. The Government was not prepared to

provide a special opportunity for discussion, but

the question could be raised on the Estimates.

New Austrian Wireless Service.

An Austrian Marconi Company, with a capital

Five minutes for a penny. A new " penny-in-the-sht " machine which can be affixed to any valve set.

It is understood that its use in public houses renders a music license unnecessary. The device is a product

of Messrs. The Tower Carriers, Ltd.

be taken to arrange for a conference between the

Powers concerned.

2 LO to Move.
On Monday. March 19th, at the request of the

Air Ministrj-, the British Broadcasting Company
cancelled the mid-day concert from the London
Station. It has been found that the broadcast

transmissions from 2 LO interfere with reception

at the Air Ministry Station in Kingsway, the

distance between the two stations being little more
than one hundred yards. To obviate this difficulty,

the British Broadcasting Company is searching for

a more convenient site, probably in the City, to

which 2 LO can be moved.

Wireless Talks to Girl Guides.
Official information regarding the Girl Guides

Mill be transmitted from all stations of the British

of £130,000, wUl be formed very shortly, the
company having obtained permission to erect and
operate a station in Vienna. This station will

communicate with all foreign coimtries, and the
service is expected to commence in a few weeks.
The Marconi Company is also taking over all the
Austrian stations built during the war, in return
for which the State will be granted shares to the
extent of £40,000, payable in pounds sterling.

The Wireless Institute of Australia.
Whole-hearted sujjport on the part of members

has led to the indubitable success of a movement
to improve the Institute's status in the community.
It is now claimed that the prestige of the Institute
is sufficient to place it among the principal scientific

societies of the Commonwealth. The Patron of
the Society is Senatore Marconi, who has held the
position since the termination of the war.
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Of late, as in tliis country, radio has seizpcl the

popular imagination in Australia, and, due in no
small degree to the efforts of tlio Wnoless Institute,

the authorities have wisely taken steps to cope

with the amateur position. Extremely liberal

facilities have been accordeil all genuine exi>eri-

menters, and prospects are bright.

The Hague Concerts.
Some doubt having arisen as to the exact times

of transmission of the concerts from Holland, we
give below particulars of the tran8mis.sions as kindly

supplied by the organisers, Messrs. Nederlandsche
Radio-Industrie.
Wavelength, 1,0.50 metres.

SuntUiy.—3 to 5.40 p.m. Concert with orchestra.

Monday.— 8.40 to 9.40 p.m. Concert and
announcements.

Thursday.—8.40 to 9.40 p.m. Concert by
different vocalists under the auspices of the Dutch
Wireless Society.

Special annoiuicements concerning future arrange-

ments are made every Sunday after 5 p.m., in

English, Dutch and French.
The Monday concerts are sometimes transmitted

on 1,300 metres, notice of this being given on the

previous Sunday.

Exit the Gold Watch.
To commemorate the completion of 25 years"

service, Mr. Gilbert Campbell. M.B.E., was pre-

sented, by the officials and workmen of the Wallsend
Slipway and Engineering Company, with a wireless

receiving set. This marks a new and significant

departure from the conventional gold watch
presentation.

Photo, Barratt's

Wi/eie.v.s ScL III an Boater Egg. A novelty constructed

by a young North London enthusiast.

A New Book on Valve Set Construction.
To build an efficient valve station is the ambition

of every enthusiastic beginner. Before this can
be accomplished, however, it is necessary that the
incipient experimenter should have a working
knowledge of the principles of valve operation and
the components which go to make up a set. Such
information, in tabloid form, is now available in a

compact little book by Mr. Philip R. Coursey,
B.Sc. F.Inst. P., A.M. I.E. E.. entitled, " How to

Build Amateur Valve .Stations." just is.sued by the
Wireless Press, Limited. (Is. (id. Post free.

Is. 8d.).

Wireless at Sandhurst.
The authorities at Sandhuist Military College

have installed a wireless transmitting and receiving

station.

By courtesy of the A.R.R.L.

Miss M. Adare Ganihausen, an active American
irirelcss enthusiast. Her station is 3 BCK. She

is the author ojseveral constructional articles published

in America.

Wireless Instruction for Electrical Engineering
Students.

A scheme of technical instruction in wireless is

to be incorporated in the electrical engineering

courses at Cardiff Technical College. The view-

taken by the Technical Instruction Committee
is that wireless apparatus now conies essentially

within the purview of any electrical engineer

and consequently instruction calculated to enable

students to haniUe any set of apparatus, and in

some cases to carry out investigations, will be

avitoraatically included in the ordinary courses.

Portuguese Colonial Wireless.
Work on the establishment of wireless commmii-

cation between Portugal and the Portuguese
Colonies will be begun next month, when the

erection of high power wirele.ss stations will be
[)roceeded with. The operations, imder a contract

with the Marconi Company, are to be completed
within three years.

Official Radiotelephony in Denmark.
The little islam! of Bornhulm, in the Baltic,

which, says the Times, has liitlierto had no tele-

phonic connection with the rest of Denmark, will
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shortly be in regular official commimication by-

wireless telephone with Copenhagen. The distance
is about ninety miles.

An Omission.
Oning to an oversight the initials of Mr. W. James

were omitted from his recent contribution entitled
" The Antennae."

The New P.M.G.
Sir W. Joynson-Hicks began his duties at the

General Post Office, on Monday, March 19th, when
he received a deputation of wireless manufacturers,
on the subject of the broadcasting agi'eement.

Compulsory Ship Wireless at Malta.
In future every British sea-going pas.senger ship,

registered in Malta, of 1,600 gross tonnage and
upwards, will be required to carry wireless while
within a port of the Islands of Malta. The rule
will also apply to foreign ships of the same cate-
gories. The Governor has power to enforce these
regulations under a new Ordinance entitled :

'" The
Merchant Shipping Wireless Telegraphy Ordinance,
1923."

S.O.S. Stops Broadcasting.
An incident in broadcasting of a kind which has

not occurred in this coimtry, took place in New
York City on February Cth. ' A peremptory QRT
order was issued by the U.S. Navy and all' broad-
casting abruptly stojiped. The cause was an S.O.S.
signal received from a vessel in distress 800 miles
off the coast of France.

Tuition by Radio.
Correspondence Schools wiU have to look to

their laui-els if the latest experiment in wireless
proves successful. On Wednesday, March 21st,
for the special benefit of three Sheffield schools,
General Ferris, whose name is well-known to
readers of tliis Journal, gave a wireless reading in
French of a fable and a poem. The latest method
of teaching languages will be watched with interest.

South Africa's Wireless.
The capital of the South African Wireless Com-

pany has been fixed at £500,000, says a Renter
telegram from Capetown. The Marconi Company
will own four-fifths of the capital and South
Africa the remainder. The obtaining of a site

has presented some difficulty and the receiving
station may be within range of gimfire from
the coast, but the transmitting station must
be free from such risk. Provision is made for a
new agreement permitting the South African
Company to use Marconi patents free of payment.

Home Charging of Accumulators.
Messrs. Ward and Goldstone, the well-known

Manchester firm of electrical engineers, have
issued a VLseful four-page pamphlet dealing expressly
with their apparatus for the charging of accumula-
tors under varying conilitions, including charging
at home from electric light mains.
The pamphlet, which will be of great interest

to all those amateurs who contemplate dispensing
with the garage and " doing the job themselves."
can be obtained from the branch offices of the firm
at 8a and 9, Great Chapel Street, Oxford Street,
London, W.C.I. , and Mercantile Chambers, 65,

Bothwell Street, Glasgow, or direct from the head
office, Frederick Road, Pendleton, Manchester.

Radio Research in Great Britain.
I'roof is not \\'anting of the patient and methodical

work in the field of radio research which has been
carried on in this coimtry by the British National
Committee for Scientific Radiotelegraphy. The
proposals of this committee, prepared for con-
sideration at last summer's conference of the
Union Radio Scientifique, at Brussels, afford

interesting reading.

Many pha.ses of the science which have been
investigated are enumerated, and in each case the
projiosals of the Committee are appended. The
first item is the measurement of the strength of an
electromagnetic field at receiving stations. The
measurement at different stations of the strength
of the U.R.S.I. signals is principally to ascertain
the law of the propagation of energy on a com-
pletely scientific basis. In this connection it is

suggested that simultaneous observations using
accura.tely calibrated apparatus would be of much
more value than observations at a single station,

and it is proposed that an organised system of

simiiltaneous observations should be arranged by
all comitries ready to co-operate in this scheme.
Another subject dealt with is the maintenance

of radio standards and improvements in the
method of radio frequency measurements. This
work is carried out at the National Physical
LaVjoratory in collaboration with the Radio
Research Board. The standards, which include
those of capacity, inductance and wavelength, are
in constant use, and have been brought to a very
high point of accuracy. The value of inter-

comparing national standards of frequency is

emphasised, and it is proposed that the question
be di.scussed with the object of coming to some
practical arrangement for the purpose.

A smnmary is given of the results obtained from
observations on the direction and intensity of

atmospheric disturbances and their daily and
seasonal variations. Observations were made by
an aural method at the same time each day, the
average niunber of atmospherics heard being
80 per minute. The mean direction of arrival of

the greatest disturbance was 153° (measured from
north as zero), with a diurnal variation of 60°

range and a seasonal variation of 100°. The
aural method of observing has now been
replaced by a continuously recording method, and
the fitting of other stations in the British Isles and
abroad with similar apparatus is contemplated.

Investigations have been made as to the causes
of error of bearings of transmitting stations on
land and sea at different receiving stations, with
special reference to those errors which may be due
to the local conditions existing at or near the
receiving station. The errors have been classified
as follows :

—

( 1 ) Instrumental.

(2) Those produced by local site variations.

(3) Those caused by variations of the Heaviside
and other ionised layers, by the waves crossing
rough country, or by refraction at coast lines,
etc., and

(4) Those influenced by the system of trans-
mission, or by the configiuation or orientations
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of the aerial or earth systems of the transmitting
station.

Direction finding observations, it Is proposed,
should be made at continental stations with radio-

goniometers comparable in acciu'acy to those now
in use in (Jreat Britain. It is also sugge.sted that,

if the northern countries agree, special observations
be taken at stations within or near the arctic circle,

where effects of the aurora, especially with reference
to its height, could be noted.
The Heaviside layer has been the subject of

study. The height of the layer is not known in

temperate regions, nor is it known if the layer is

as constant in form as it appears to be in the tropica.

It is proposed, therefore, that experiments should
be made by night to determine the power received
at a munber of stations along a great circle extending
to 4,000 or 5,000 km. at least.

Correspondence.
To the Editor of The Wireless World and

Radio Review.

Re CHEMICAL RECTIFIERS.
Sir,—With your permission I woiJd like to

make one or two observations on Mr. Isenthal's
letter appearing in your issue of February 17th,
otherwise a mistaken impression may be produced
in the minds of your readers.

In a catalogue of these devices compiled by Mr.
Isenthal about 1913, at a time when, by his own
computation, his experience was of twenty-eight
years duration, he says :

—

" Some fourteen years ago we handled the
' Nodon ' Valve, and in consequence of certain
inherent defects we afterwards discontinued its

use and brought out the ' Grisson ' Valve,
which in itself was mechanically and electrically

an improvement on the previous type. We
very soon recognised that this could be greatly
improved, and we then introduced our own
' Grid ' type, which gave us a vast deal of

experience in the construction of such apparatus.
The defects which still attached to the Electro-

lytic Rectifier were, the gradual heating up of

the electrolyte, the consequent deterioration and
failure of the valve, and the nece.ssity of using
four cells for the purpose of utilising both half

waves of the current.
" Comparatively recent work on the part of

several experimenters have resulted in much
improvement on these points.

' We are fully aware that when bringing the
new construction to the notice of our clients,

many misgivings will undoubtedly have to be
removed before the confidence of early users of

similar but faulty constructions can be regained."

The foregoing should suffice to show that at no
far distant date Mr. Isenthal was still hopeful, both
on the scientific and financial side.

Having admitted the existence of experimenters
and improvements in 1913, it is impossible to deny
a continuance of this work on Rectifiers, for the
pages of the The Wireless World and Radio Review,
and other scientific publications show on the
contrary that a vast amount of investigation has
been done.

During the last four years in particular, M. A.

Codd has brought the resources of his knowledge
and an up-to-date laboratory to bear on this

particular subject with remarkable success, but
this result has only been obtained by patient and
laborious work, consisting, in brief, of oscillographic

tests with various chemical combinations, various
sizes of electrodes, etc. I am sure Mr. Codd does
not claim to have worked through every knowm
salt which will produce a rectifying action, neither

could this be done in one lifetime.

On the occasion of my lectiu'es to Radio
Societies in various parts of the country, I have
shown amongst others, chemical rectifiers of con-

siderable efficiency and of extremely convenient
design, and at my recent lectm-e to the Asso-
ciates of the Radio Society of Great Britain on
March lOth last, I demonstrated one of these

Rectifiers, not only charging acciunulators, but
also serving to supply energy direct to the anode
circuits of valves used for the reception of telephony.
In both types the polarisation difficulty regarded
by Mr. Isenthal as important has been entirely

overcome.
In conclusion I submit it to be rather presiunp-

tious to condemn the chemical rectifier in its

most modern form without full investigation or,

at least, careful enquiry.
L. F. Fogarty.

Books Received
"The Practical Electrician's Pocket Book,
1923." (S. Rentell & Co., Ltd. 3s. net).

"Wireless Component Parts and How to
Make Them." Edited by Bernard E. Jones.
("Amateur Wireless" Handbooks. Cassell & Co.,

Ltd., La Belle Sauvage, E.C.4. Is. 6d. net.)

" A Beginner in Wireless." By E. Alexander.
(Drane's, Danegeld House, Farringdon Street,

E.G. 3s. 6d. net.)

Catalogues Received.
Messrs, Maritime Stores, Ltd., 18, BiUiter Street,

London, E.C.3. 301 pages -(- Ixviii. Embracing
a wide range of marine goods, and of special interest

to those requiring aerial tackle.

Messrs. Richard Melhuish, Ltd., 50, 51, 84, Fetter

Lane, London, E.G. 4. Metalworkers' Catalogue
(No. 20), 502 pages, and Catalogue of Wood
Workers' Tools, etc. (No. 21), 338 pages. Both
catalogues are of great interest to all wireless

amateurs who construct their own apparatus, and
an extensive choice of all classes of hand and
machine tools is offered.

FOURPENCE.
In consequence of the enlarged circu-

lation now enjoyed by " The Wireless
World and Radio Review," the Pub-
lishers have pleasure in announcing that
they are now able to reduce the price of
the Journal to 4d., as from the April 7th
issue, which is the first number of the
new volume.
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Calendar of Current Events
Tuesday, April 3rd.

MaNI'HESTEB WtRELE.SS SOCIETY.
.\t 7.30 p.m. In the Council Chamber. Houkls-
worth Hall. Discussion.

Wednesday, April 4th.
Halifax Wibeless Cldb and Radio Scientific

Society.
Lecture : " Induction Coils and Transformers."
By Mr. M. F. Farrar.

Thursday, April 5th.
Ilford and District Radio Society.

Lecture :
" H.F. Currents." By Mr. A.

Landsler, L.D.S., R.C.S. (Eng.).

Derby Wireless Club.
At 7.30 p.m. At the Shaftesbury Restaurant.
Lecture : " Modem Inventions." By Mr. E. J.

Allen.

Friday, April 6th.
Sheffield and District Wireless Society-.

At 7.30 p.m. At the Dept. of Applied Science,

St. George's Square. Lecture :
" The Efiect of

Capacity in W/T Circuits." By Mr. J. R.
Halliwell.

Dewsbuby' .and District Wireless Society-.

At 8 p.m. At South Street, off Church Street.

Lecture by Mr. W. R. Gibbings.
Radio Society- of Highgate.

At 7.45 p.m. At the 1919 Club, South Grove
Lecture : " Elementary Tlieory, Part II." By
Mr. H. Andrewes.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :

—

London 2LO 369 metres.

Birmingham SIT 420
Manchester 2ZY 385
Newcastle 5NO 400
Cardiff SWA 353
Glasgow SSG 415

DUTCH BROADCASTING.
PCGG. The Hague, 1,050 metres, Simday :

3 to 5.40 pm.. Concert. Monday and Thurs-
day : 8.40 to 9.40 p.m., Concert. (Monday
concerts are sometimes given on 1,300 metres,

notice of this being given on the previous

Sunday.

)

FRENCH BROADCASTING TIMES.
Eiffel Tower. 2,600 metres. 1 1.15 a.m. weather

reports (duration 10 mins. ) 6.20 p.m., weather
reports and concert (duration about 30 mins.)

10.10 p.m., weather reports (duration 10 mins.).

Radiola Concerts. 1,565 metres., 5.5 p.m. news ;

5.15 p.m. concert till 6 p.m. ; 8.45 p.m. news;
9 p.m., concert till 10 p.m.

L'Ecole Superieure des Postes, T616graphes
et T616phones de Paris. 450 metres. Tuesdays
and Thursdays, 7.45 p.m. to 10 p.m. Saturdays,
4.30 p.m. to 7.30 p.m.

ii 5 WS."
THE SUCCESSFUL TRANSATLANTIC TRANSMITTING STATION

OF THE RADIO SOCIETY OF GREAT BRITAIN.
By Philip R. Coursey, B.Sc. (Eng.), F.Inst.P., A.M.I.E.E.

{Continued from previous issue.)

DISCUSSION.
The President.

Mr. Coursey and his collaborators in the Society
have to be congratulated on these wonderfully
successful results of their efllorts. I can see that
Mr. Coiu'sey set his heart on sending as well as

receiving, acting, I suppose, on the principle that

it is more blessed to give than to receive. I feel

sure that questions will arise for discussion. I will

ask Admiral Jackson to open the discussion and
later to propo.se a vote of thanks.
Admiral of the Fleet Sir Henry B. Jackson.

I do not propose to enter into the discussion at

present, but I shall be pleased later to propose a
vote of thanks to Mr. Coursey.
Capt. P. P. Eckersley.

1 am most interested and appreciati\e of the won-
derful achievements that amateui-s have made.
.\t the same time I want to put before you a certain

point of view, which is the point of view of the

professional towards these things. The result of

these tests emphasises the extraordinarily small

power used to cover enormous distances with success

and many of you may wonder why the professionals

build an aerial three miles long, putting in kilowatt

after kilowatt and then consider they are allowing
only a safe margin to bridge the distance. If the
professional is asked to communicate across the
Atlantic on telephony he probably employs say
200 kilowatts and a fifteen-valve receiving set,

and you are doubtless wondering why he should
go to these elaborate precautions to span the
Atlantic when it has already been done on such
small powers. The difference is in getting intelligible

speech for a moment and getting good and lasting

speech for twenty-four hours of the day. Mr.
Coursey spoke of the Heaviside layer, and I think
that the Heaviside layer is enormousl3' helpful,

but in broadcasting work the extraordinary
phenomena of fading which is taking place every
day is, I think, also due to the Heaviside layer.

I put this point of view forward, Mr. Coursey,
but not in the spirit of criticising. The attitude
I emphasise is that the professional and the amateur
are working from an entirely different point of

view, and it is rather unfortunate that there should
be this criticism of the profession.

I would ask Mr. Coursey one technical point.

Mr. Coiu'sey said his radiation resistance was
24 ohms. I do not think that is right. With 24
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ohms the radiation efficiency would be something
like 80 per cent., which is enormous, and lias never
been known. 1 think that the vertical aerial or

its effective height might be equal to this height.

As a matter of fact 1 think it is only about half

its height. I am taking the effective height of

about 30 metres ; the radiation resistance is about
4 ohms, which would give you 60 watts radiation

efficiency.

Mr. L. McMichael.
1 do not think there is anything I want to discuss,

but 1 desire to say that I hope everyone will

realise how very hard Mr. Coursey has worked
on these tests. Many of us put in a certain amoimt
of time which was great pleasure. The whole
inception of the thing, and the real hard work has
been done by Mr. Coursey, and we ought to include

Mrs. Coursey, who also has devoted much time
to the work.

Mr. Maurice Child.
There are one or two remarks that Mr. Coursey

made at the beginning of his discourse which I

think I might emphasise. The first was the

reference to the improvements in the reception

of the signals from the American amateurs in this

countrj' this jear, and he put it down to the fact

that it was customary for us to carry on ovu- work
on the low power of 10 watts, that is to say, the

average power allotted to amateurs by the Post
Office of 10 watts, and the result of that has un-
doubtedly been that our recei\ing sets have been
enormously efficient. To that extent we are

indebted, of course, to the Post Office for their

kindness in limiting our power for experimental
work. On the other hand, however, I was rather

disappointed that Mr. Coursey took the attitude

that we should all feel indebted to the Post Office for

allowing us to use for a short test^—about a quarter

of an hour or so every night— about ^ to 1 kilowatt

of energj-. 1 think that as a scientific body,
working on a scientific subject, we ought to feel that

we have a right to demand to use the power which
is required to carry out a definite scientific ex-

periment, and not to be expected to go down, as

it were, on our knees and pray to the Post Office

to allow us to use a few more watts than customary.
After all, these services are important, and they
belong to us as a community, and they sliould feel

that the}' have to give these facilities freely when
required, and not out of kindness. It is only a
little point, but I wish to let my vie\vs be
recorded.

There is a little technical point which Mr.
Coursey touched u[)OU which is interesting. I,

with others, had a certain amount to do with the
actual operating work in this station, and 1 amused
myself periodically, when I was not actually trans-
mitting, by carrying out a few little experiments
on my own account, and I quite agree with Mr.
Coiu'sey that I had to be extremely cautious in

working on that station. It was the most un-
comfortable station I ever worked, with an 8,000
volt to earth accumulator on the floor. Mr. Coursey
mentioned that between aerial circuit and the
closed circuit inductance we used a glass plate,

and that reminds me of a little point which happened
there which struck me very much at the time.
The glass plate was put there in the fii-st place
for insulation purposes, and was a convenient
method for preventing the coils getting close to

each other. One day the glass plate got punctured,
and I .substituted a slieet of ebonite. In the course
of about a minute and a half it began to smell
most horribly, and I thought 1 had bettor take it

awaj-, and in doing so got a very nasty burn,
not from the cvnrent, but from the heat of the
ebonite.

Subsequently we took away the glass sheet,

and managed to support the coil in the air, with
enormously increased efficiency in the aerial

circuit. A point which is of interest to us working
on transmitting circuits is this, that using a 200
metre wavelength, you want to be very cautious
not to use any other material than air for winding
the coils on.

Mr. G. G. Blake.
I do not know that I have anything really that

I can add to this. I would rather like to amplify
the remarks made by Mr.McMichael as to the amount
of work which I noticed Mrs. Coursey did in collect-

ing all these results.

The President.
One or two things occur to me in connection with

this discussion. The professional referred to by Mr.

Eckersley is of course very stiff and conservative.

He takes a formula like the Austin formula, which
has been demonstrated in a rough way and only on
long wavelengtlis, and he tries putting various
values for wavelengths in that formula. He may
arrive at a result such as that if 3,300 metre waves
travel across the ocean with a certain amount of

loss in the daylight, then the 300 metre waves
will travel across with about 2,000 times that loss,

and therefore it seems hopeless to attempt trans-

mission with short waves. That formula has only
been confirmed in comiection with wavelengths con-

siderably greater than 300. But it may be that for

say 600 metres anil less the formula encounters
a different set of conditions, and it looks rather as

if that might be the case. I daresay some of you
were here in this room a week ago when Dr. Nicholls

described the experiments made by the Western
Electric Company between Long Island and London
in transoceanic telephony. He showed two
curves, one of them the daylight curve, the
other the night ciu've, and the formula of Austin
was correct for the daylight results on long waves
of 5,000 metres, but tlie formula chd not correspond
well with the night results until you left out part

of it. The cui'ious physical result was that these

waves appeared to travel across the Atlantic in

the night as if they were moving on a flat earth

and there was no absorption, that is, as if there was
no curvature.

Well, that is very remarkable, but the short

wave results which Mr. Com-sey and his collabora-

tors have got seem to show that more than that

happens when the waves are short, that is to saj'

that the upper atmosphere does really come in,

and that reflection assists the transmission, because
the waves seem to travel much better than they
would on a flat earth. It looks as if the sky did do
something in the way of helping these short waves
across, and 1 think the subject is well worth follow-

ing up, because conservati\e professionals will

have to be converted before anything powerful
and extensive can be done.

A vote of thanks was then proposed by Admiral
of the Fleet Sir Henry B. Jackson and seconded
bv Mr. Mamice Child.
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Questions and Answers
NOTE.—This section of the magazine is placetl at the disposal of all readers who wish to receive advice

rnd information on matters pertaining to both the technical and non-technical sides of u'ireless work. Readers
shmdd comply with the following rules :

—{]) Each question should be mimbered and written on a separate sheet
on one side of tite paper, and addressed " Questionji and Answers," Editor, The Wibeless World and Radio
Review, 12JIS, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to search recent numbers to .see whether the same queries have not been dealt
xvith before. (3) Each communication sejit in to be accompanied by the " Questions and Ansivers " coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The^
name and ad<lress of the querist, which is for referetwe and not for publication, to appear at the top of every sheet

or sheets, and unless typeirritten, this should he in block capitals. Queries will be answered under tJie initials

and town of the correspondent, or, if so desired, under a " nom de plume." (5) In view of the fact that a large
proportion of the circuits and apparatus described in these anmvers are covered by patents, readers are advised
before making use of them, to satisfy themselves that they would not be infringing patents. (6) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions
is the >n(i.vimum which may be sent in at one time.

" E.W.H " (Edinburgh) asks questions relating
to the receiver diagram given on page 601, February
Srd issue.

The diagram referred to on page 601 in the issue
of February 3rd is, of ooiirse, covered by patents, but
one is allowed to build a receiver wired according
to this diagram for one's own experimental use.

The set may not be sold, however. The trans-
formers sho\Tn in the diagram are low frequency

—

that is, from the right hand side of the diagram the
tlu'ee transformers shown are low frequency.
Connected in the anode circuit of the first valve is

a plug-in coil and, coupled with this coil is the
reaction coil. A telephone transformer may be
purchased from any of the advertisers in this

journal. Low resistance, that is, 60 ohm tele-

phones, should be used.
" A.D." (Leven) wishes to build a receiver, and

asks for suggestions.

We suggest you use a five-valve receiver com-
prising two H.F., one detector and two L.F. valves,
ivith an adchtional power valve connected to
operate the loud speaker. The aerial should be as
high as possible, and the length must not exceed
100' from the free end to the earth terminal, by
the Post OiSce regulations. A number of suitable
diagrams are given in this jovu-nal from time to
time. If you are thinking of building the instru-
ment yourself we shall be glad to refer you to a
suitable diagram if you have any difficulty in
making a choice yourself.

**I.R.** (Watford) submits sample stampings
which he propo.ses to use in the construction of inter'

valve transformers, and asks for particulars.

We are afraid we cannot give you the number
of turns for the windings of the L.F. transformer,
because the number of turns depends very greatly
upon the method of winding, the amoimt of

insulation used, and so on. The No. 40 S.S.C.

^™e is very suitable for windings of the transformer.
The stampings are of suitable size, and we suggest
you wind the bobbin one-third full of wire for the
primary winding, and then fill the bobbin with the
secondary winding. This winding will give a
ratio of approximately 2 to 1, and a very satis-

factory transformer should result.
" J.G." (Edinburgh) refers to the diagram, given

on page 867 in the issue of September 30th, atul asks
Jor advice.

If the diagram given on page 867 of the issue of

September 30th has been carefully followed the

receiver should give good results. If the receiver
works well with the high frequency valve dis-

cormected we suggest the reaction coil connections
are not correct. If you have made the reaction
coil so that it rotates through 360 degrees, of course
this fault caimot exist. The probable cause of the
trouble is that the anode circuit does not tune to
the same wavelength as the aerial circuit, and we
suggest you reduce the capacity of the anode tuning
condenser. In addition, one or two tappings should
be taken oS the anode coil, with the object of

changing the constants of the circuit so that the
wavelength range may be adjusted. While experi-
menting, it would perhaps be better if you short-
circuited the reaction coil. The method of tuning
is rather difficult to explain. We suggest you
adjust the aerial circuit with only a valve detector
in circuit. Then connect the high frequency valve
and make alterations to the anode circuit until the
signals are heard. The H.T. voltage should be
about 60 volts, and the L.T. 6. The high frequency
valve will not work properly unless the filament is

sufficiently bright.

"V.L.N." (Cheshire) asks what is a T.V.T.
unit.

The T.\'.T. unit referred to on page 830 of No. 26,
Volume X, of The Wireless World and Radio Review,
may be pvuchased from dealers in ex-Government
wireless stores. The T.V.T. unit is simply an
induction coil with a make and break. The primary
circuit contains an accumulator, the make and
break, and the primary of the induction coil. The
secondary circuit contains the secondary winding
of the induction coil. The secondary winding
should be coimected with the rectifier valves and
smootliing apparatus. A spark coil such as is

suggested could no doubt be made to operate
satisfactorily, provided care is taken not to allow
the secondary voltage to become excessive. The
circuit of this instriunent is given on p. 96 of the
Amateur's' Book of Wireless Circuits by F. H.
Haynes.
"F.F." (S.E.18) submits a diagram of his

receiver, and asks (1) Is the diagram correct.

(2) Which coils should be used for A.T.I., reaction

and C.C.I. (3) Are the B.T.H. type valves useful.

(4) May a common L.T. and H.T. battery be used
wlien an L.F. amplifier is connected.

( 1 ) We have examined the diagram submitted,
which is correct except that the anode tuning
condenser has rather too large a value. A
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IvONDON. IvIMITED.

3. FINCHLEY ROAD, ST. JOHN'S WOOD. N.W.8

Hampstead 1844

ANNOUNCE
that owing to the constant fluctuations in

market prices they have decided for the

time being not to advertise the actual

prices of their Components and various

Wireless supplies.

We are watching the markets carefully

and exercising the greatest possible dis-

crimination m the purchase of our stock,

as a result of which we are able to

maintain our prices at the lowest

level.

Current prices

by return

Our decision in this respect will un-

doubtedly be in your favour as we are

thus able to give you the advantage of

the favourable terms we obtain.

We manufacture a complete range of

Wireless goods from a component to a

62 Guinea Cabinet Set and provide not

only the best on the market but an

entirely free expert service which covers

every Wireless requirement, amateur

or professional.

and particulars

on request.

ELIMINATE DISTORTION

Glinbolder Tuning Stand. 'Patent applied for.i

SECURE PERFECT TONE RE-
CEPTION and Eliminate Distortion

due to Condenser action

by using

"IGRANIC"
GIMBAL MOUNTED HONEYCOMB COILS

with

GIMBOLDER TUNING STANDS
Write for Leaflets UIO.

Queen Victoria St.,

LONDON.

GLASGOW.
MANCHESTER.
NEWCASTLE.

IGRAMCAELECTRIC Co.Ltd.

Works :

Elstow Road, BEDFORD.

BRADFORD.
BIRMINGHAM.
CARDIFF.



THE WIRELESS WORLD AND RADIO REVIEW March 31, 1923

More and More Wireless
Manufacturers are specifying

BROWN^S
Super -Sensitive

TELEPHONE
RECEIVERS
Types A and D

THERE MUST BE REASONS FOR THIS.

It is because, with the "BROWN" TYPE A Head-
phones the range is much increased, and signals

difficult to detect with the use of the usual

telephonic receivers are clear and distinct when
these instruments are used.

These headphones possess an efficiency of three

times that of other telephonic headgears. Their
extreme lightness and eate of adjustment make
them the most comfortable of all headphones
to wear.

TYPE D is also recommended for wireless tele-

phony or for ordinary telephone work in which the

extreme sensitiveness of Type A is not essential.

PHICE : Type A (witfc Cords)

120 ohms
Over 120 ohms to 4,000 ohms
4,000 ohms to 8,000 ohmj

Oarhage Paid io U.K.

The Pair.

CS IS 3
12
a I

PBICE : Type D (with Cordi)
120 otanu, the pall S2 8

Over 120 to 4,000 ohmi, the pair 2 13 t

Oanlace Paid In D.E.

OBTAINABLE FROM ALL WIBELE88 DEALERS.

In universal tise. Supplied to Briiish and Foreign Govemmdnis.

lUustraied Cataloeue of our Headphones, Loud Speakers and Amplifier post free from~

S. G. BROWN, Ltd.
London Offices and Showrooms (RETAIL ONLY)—

19, MORTIMER ST., LONDON, W.l
TR.\DE COMMUNICATIONS ONLY TO :—

HEAD OFFICE AND WORKS: VICTORIA ROAD. NORTH ACTON. LONDON, W.j.

Teleerams— '• Sidbrownix. London." Tel;ph->ne—Chiswick 3i2'3i3.

Sole Agent for the Argentine—Horacio D. Guerrero Las Hefas, 24^6 Buenos Aires.
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0-0001 infd. condenser would be quite suitable if

it is desired to receive broadcast transmissions.

(2) If a set of Burnde])t concert coils is purchased
the largest coil. No. S 4, should be used in the anode
circuit, S 3 in the aerial circuit, and S 2 in the closed

circuit. The same ratio holds whichever type of

coil it is desired to use. (3) The R.T.H. type of

valve as a rule gives very good results when used

in any portion of a valve leceiver. In geneial.

however, " R "' type valves give better results as

low frequency amplifiore. (4) When connecting
up the receiver to the low frequency amplifiers,

a common H,T. and L.T. may be used. It is

advisable to examine the amplifier and make sure

that the — H.T. is connected with 4-H.T. in the

manner shown in the diagram submitted, otherwise
the L.T. batt«ry will be short-circuited.

" A,C." (South Wigston) (isk-s (1) Whether the

diagram submitted is correct. (2) For particulars

of a coil marked A in the diagram, which is the anode
coil. (3) Would honeycomb type coils having the

dimension.'H give7t be suitable Jor u.'^c in this receiver

for the reception of broadcast transmissions. (4) Is

the proposed aerial suitable.

(1) We have examined the diagram of connec-
tions submitted and they are correct. The coil

marked A in your diagram may be a cylincbical

coil 4" in diatneter and 4" long, woimd with Xo. 30
double silk-covered wire. There should be 16
tappings. (3) The proposed honeycomb type coils

are quite suitable for use with the receiver. (4) The
aerial will be satisfactorj', provided the lead-in

wire is kept well away from the sides of the wall.

It should not be held against the wall for a distance
of 24' as suggested.

Ltd., in which all values are indicated. The princi|)le

of switching is given, and you will have no difficulty

in making connections to a five-valve receiver. (2)
The suggested former is too small. To cover the
wavelength range desired we suggest you use a coil
4" in diameter and 6" long, wound with No. 33
S.S.C. wire ; 18 tappings should be taken. (3) It

is better to use a separate rheostat for each valve
instead of using one rheostat to control the filaraont

temperature of two or more valves.
" VARIOMETER " (Chesterfield) asks

( 1 ) Whether the diagram submitted is correct.

(2) What is the wavelength range of the circuit

given when the coil.i luive the values submitted.

(3) iVIiat should be heard when one uses this receiver.

(4) Could a diagram be given ivhich will cover all

wavelength ranges,

(1) We have examined the diagram submitted,
which i.s correct, and is quite a standard circuit.

It has appeared a number of times in these columns.
(2) The wavelength range of the receiver will be
from approximately 200 to 800 metres. (3) We
cannot say what signals you will receive on this

receiver. This will depend upon your skill in

tuning, and upon the power of the transmitting

stations. You will probably hear the British

broadcast transmissions and ship stations. (4) Most
of the diagrams given in these columns, in which
plug-in coils are used, are quite suitable for receiving

signals having any wavelength. It is not possible

to construct a variometer which alone would
enable you to cover a wide wavelength range such
as suggested. We suggest you use plug-in coils in

the manner shown in the diagrams given in these

columns.

V

77^

Fig. 1. T]iis diagram gives the connections of a four-valve receiver with switch for connecting or disconnecting
the H.F. and L.F. valves. Other switches are connected so that a crystal may be used instead of the

valve detector.

"T.H.J." (Derby) asks (1) Fm- diagram of a
five-valve receiver comprising two H.F., one detector

and two L.F. valves, using a three-coil holder, arui

with the tuned anode method of high frequency
amplification. Switches are to be provided for
cutting out the H.F. valves, and telephone jacks for
the L.F. valves. (2) Will the former, particulars of
which are submitted, when wound with wire, be
suitable for use as the anode coil. (3) Is it necessary
to use a separate rheostat for each valve.

(1) We would refer you to the many diagrams
arranged for this purpose in " The Amateurs' Book
of Wireless Circuits," price 2s. Gd., Wireless Press,

"CJ.S." (London, N.22) asks (1) For a
diagram of a receiver comprising one high frequency,
one crystal detector, and one L.F. valve, with switches

so that the receiver nuiy he used as a crystal receiver,

crystal and H.F. valve, crystal and L.F. valve, H.F.,
crystal and L.F. combination, or two-valve receiver—
that is, with a valve detector and high frequency
amplifier. (2) What would be the turn ratio of
three honeycomb coils suitable for use in the primary
and secondary and tuned anode circuits of the

receiver. (3) The aerial is a double wire inverted

L type ; it is tised iruioors. Would it be an advantage
to connect another two teires to the flat top of the aerial.
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(4) Does a luiied anode coil couple with the secondary
coil when a three-coil holder is used. If not, where is it

connected.

1 1 ) The diagram given in Fig. 1 will allow you
to use tlie following combinations :— 1. With
switcli 1 to the left and switches 2, 3 and 4 to the
right, the valve detector with note magnifier is used.
2. With switch 1 to the left, switches 2 and 3 up,
and switch 4 to the left, the valve is used as a
detector alone. 3. WitVi switch 1 to the right,
and switches 2 and 3 to the left, and 4 up, the
crystal is used with the note magnifier. 4. With
switch 1 to the right, switches 2 and 3 to the left,

switch 3 to right and 4 up, tlie crystal is connected
to the telephones. The high frequency valve is

controlled by a separate switch. (2) We cannot
give the turn ratios of the honeycomb coils exactly.
If a No. 75 coil is used in tlie anode circuit. No. 50
coils should be used in tlie closed circuit. The
coil which is used in the aerial circuit wiU depend
upon whether the aerial timing condenser is used
in series or parallel %vith the A.T.I., which may be
a No. 75 coil or a No. 35. (3) We do not think
much would be gained by the addition of two
more wires to your aerial. (4) The anode coil
should not be coupled to tlie three-coil holder.
It should stand quite apart from the aerial and
closed circuit coils.

be as short as possible and should make connection
with a good earth.

" G.E.B." (Manchester) asks (1) With refer-

ence to the three-valve receiver given in the article

entitled " Experimental Station Design" in the

issue of October 2Sth, 1922, could the connections be
giveii showing how a set may be connected for changing
over from the valve detector to a crystal detector.

(2) Could a diagram be given showing how a frame
aerial may be connected in place of the outdoor aerial.

(1) and (2) The diagram is given in Fig. 2. See
reply to "C.J.S." (London, N.22.).
" E.A.P." (Leeds) asks (1) For a diagram of a

three-valve receiver comprising one detector, and two
L.F. valves, with switching arrangements so that one
of the L.F. valves rruiy be thrown over to the high
freqiieney portion of tlie circuit and become a H.F.
amplifier. (2) At what frequency does an air core

transformer become inefficient and an iron core

transformer become necessary. (3) The receiver

has suddenly developed the habit of generating oscilla-

tions without adjustments being changed. What is

the likely cause. (4) Would a small condenser
connected across the reaction coil improve matters.

( 1 ) The diagram is giveii in Fig. 3. We do not
recommend the connection of Dewar type switches
for the piu'pose of transferring the connections
from the L.F. portion of the circuit to the high

^=E^S,f°*"°»^

TRANSFOBMER
COIL

Fig. 2. ^4 three-valve experimental receiver.

" C.B." (Hampstead) asks (1) Which is the

best type of indoor aerial. (2) What is the best total

length for a ceiling type aerial, and should the frame
aerial be in series or parallel. (3) What is the best

arrangement for a frame aerial, with size atid number
of turns. (4) Is the length of the aerial wire tnaterial.

(1 ) We suggest you use a frame aerial. (2) When
a frame aerial is used no other aerial need be used
in conjunction with it. (3) We would refer you
to the article entitled " Frame Aerials in Radio
Reception," which appeared in the issue of

January 27th. (4) An earth wire is not needed
when a frame aerial is used, but if an outdoor aerial

is employed an earth wire is needed, and it should

frequency circuit. The switches in the diagram
show how to cut out L.F. valves. (2) Iron core
transformers may be designed for use in radio cir-

cuits, but generally it may be said that iron should
be kept out of a coil when the currents flowing in

the coil have a frequency of about 50,000 cycles.

(3) We cannot say exactly why your receiver
should generate oscillations suddenly without
adjustments being made. We suggest you examine
the earth connection, and also connect a 2 mfd.
condenser across the H.T. battery. Try a new
grid leak. The addition of the small timing
condenser mentioned in (4) wiU probably enable
you to obtain finer reaction control.
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THE BRITPHONE 4A

A NEW
BROADCAST

RECEIVER

EMPLOYING

VARIABLE

REACTION

P.O. Registered No. 0431

This Receiver, now placed on the market for

the first time, will receive all British Broad-

casting even in districts which are normally

"dead spots." It will receive Hague

concerts on a Loud Speaker in any part

of England. Under favourable conditions

it will receive U.S.A. broadcast concerts.

It is extremely selective, and a broadcasting

station a mile away can be tuned out and a

distant broadcasting station brought in without

interference. No plug-in coils are employed,

the tuning being the most efficient method

known. The last valve may be used as a

power valve with a Loud Speaker.

NEWCASTLE
18, Eldon Square

Phone -360 City.

SOUTHAMPTON
4, Pembroke Square,

above Bar.

Phone—403.

PRICE with polished mahogany cabinet 34 Gns.

Ditto with all accessories and

Western Electric Loud Speaker 44 Gns.

All " Britphone " Apparatus is approved by the Postmaster-General and

is manufactured imder Marconi Licence.

Send for our Illustrated Catalogue 3d. post free.

BRITISH WIRELESS SUPPLY Co. Ltd.

Head Office 6, BLENHEIM TERRACE, LEEDS Phone—26926

London Showrooms 64, FRITH STREET, W. (off Shaftesbury Avenue)

TyEMONSTRATIOSS 'DAILY Phone—Gerrard 2789

WEST
HARTLEPOOL

II, Church Street.

Phone— 373

BELFAST
8, Corporation Street."a9^lC^Z0-chJ2.

MIDDLESBORO
26, Newport Road.
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"J.D.S.G." (Derbyshire) (i.iks (1) yVhethur

the Post Office would permit him lo use a circuit

of the type submitted. (2) How may pennUsion

to transmit be obtained.

(1) The diagram submitted is correct, and we
think the Post Office would give you permission

to use it for the reception of broadcast transmissions.

(2) Wo suggest you conimiuiicato with the Secretary

of the Post Olfiee. London.

(live him permission to use a receiver wired according

to the diatiram. (2) Is the circuit thoroughly practi-

cable/or the reception of (Ml'., spark and telephony

fignait. (3) Is it possible lu add a high and low

frequency amplifier to this receiver ; if so, could llie

i-onnections be given. (4) Could a fixed coupling

between the closed aerial circuits be used, and thf.

remainder of the A.T.I, anil closed circuit iiuiiwtaiicc

be apart from the coupling coils.

fej^fl

Fig. 3. This is a three-valve receiver the first valve of which may be userl as a H.F. amplifying valve or as

a detector valve.

"NOSEY" (Cardiff) ashs (1) Why does the

use of resistance wire in a high frequency tran.'iformer

slightly extend the tuning range. (2) WoiUd the

same effects be obtained in the case of the tuned

anode method of high frequency atnplification. (3)

Why should the iise of resistance wire have any
effect at all, in view of the fact that the resistance

of the valve is of the order of 20,000 ohms, (i) It

is found that the signal strength is the. same whether

the anode coil is wound with No. 40 or No. 24 copper

wire. Is this correct.

(1) If the high freijueney transformer is wound
with resistance wire, tiuiing is flattened consider-

ably, therefore the range is slightly increased.

The strength of the signals would not be so great

when the windings are woiuid with resistance wire.

(2) The effectiveness of a tuned anode circuit

depends very greatly upon the resistance of the

coil and the condenser circuit. If the resistance

is high, there could be no rejector effect. If the

lesistance is low, the timed anode circuit will only

allow signals of the wavelength to which it is tuned
to be effective. (3) The resistance of the valve

has nothing to do with the resistance of the tuned
anode circuit, which is a separate oscillatorj'

circuit tuned to the wavelength of the signal.

(4) When receiving short wavelength signals we
can quite understand that a very little difference

ill the volume of the signal received would be

noticeable, even when the coil is wound with No. 40
copper wire instead of No. 24. You would pro-

bably notice a great increase in signal strength if

the reaction coil were coupled with the tuned
anode coil, so that the resistance in the circuit is

almost neutralised.

"W.B." (Norfolk) submits a diagram of con-

nections and asks { 1 ) Whether the Post Office will

( 1 ) The diagram submitted is not quite correct.

The grid condenser should not be variable. The
coils and condensers shown in the anode circuit

do not serve any useful purpose. We suggest you
rewire the receiver according to the diagram
Fig. 4, page 678, February 1 7th issue, which
shows the connections of one high frequency,

one detector and one L.F. valves. We think

tlie Post Office will permit you to use a circuit

(if this description. (2) The circuit will be
(|uite useful for the reception of signals desired.

(3) The method for adding H.F. or L.F. connected
\alves is given in practically all issues of this

journal. (4) The proposed arrangement is quite

suitable. A portion of the aerial coil may be coupled
with a portion of the closed circuit coil.

" J.E.R." (Evesham) asks (1) For a diagram
showing how to connect a power amplifier suitable

for a loiul speaker. (2) .May tlie 120 Brown micro-

phone relay be used in conjuration with a " Magna-
vox " loud speaker.

(1) A power valve amplifier is connected in

exactly the same way as a low frequency magnifier,

but a few cells should be connected in the grid

circuit to make the grid a little more negative.

The H.T. volts should be higher than normally
\ised. Care should be taken when using a power
amplifier that the loud speaker is not burnt out.

It is not always necessary to use power valves just

to operate a loud speaker for ordinary use. (2)

The BrowTi relay may be used to operate the loud

speaker, provided a trarLsformer is connected with

the loud speaker. We suggest you purchase a
suitable transformer from the manufacturers

of the amplifier.
" H.J.H." (Paddington) asks (1) /s the circuit

submitted correct. (2) Could reaction effects be
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obtained by coupling tlie coiU nmrked C and D in

the diagram. (3) Does a person who applies for
an experimental licence, and ivlio states tliat he intends
to listen to the broadcast transmissions pay an addi-
tional fee. (4) Ai'c the types of coils referred to

suitable for use as tuned anode coils.

(1) Tlie diagram submittecl is quite correct, and
is a standard circuit. A number of similar circuits

have appeared recently in these columns. (2)
Reaction effects cannot be obtained in the manner
suggested. It Mould be necessary to coviple coil

D and coil B, and then tliere is the danger that
oscillating energ\' may be transferred to tlie aerial

circuit. (3) The cost of an experimental licence

is 10s., and one does not liave to pay more if it is

intended to listen to broadcast transmissions,
(-t) The type of coil suggested is satisfactory.

"KEMS-WAT" (Watford) submits a plan

of his three-valve panel and a.sks us to complete tlie

connections.

The diagram is given in Fig. 4.

may ha\"e a primary winding of the same dimensions
as the intervalve transformer, but the telephone

windintr should be 1,0(10 tiurns of No. 34 S.S.C. wire.

" G .A.S . " (Erith) asks ( 1 ) Whether the diagram
submitted is correct. (2) What would be the numbers

of suitable honeycomb coils for icse in the receiver.

(3) Is there any disadvantage in mounting tlie whole

of the variable condensers recpiircd in the receiver in

one cabinet.

( 1 ) The diagram submitted is correct. The
connections shown Ijetween — H.T. and +L.T.
may stand, as there is not a great deal to clioose

between this connection and the alternative, namely
-H.T. to -L.T. (2) For the A.T.I, we suggest

you use a No. 75 coil, a iTo. 50 coil for the closed

circuit, and a No. 35 coil for the reaction coil.

It will be better, however, to puichase, in addition

to the above coils, Nos. 100 and 150. The size of

the reaction coil depends very greatly upon the

winding of your receiver, and cannot always be

K.. OOOIi/F

9 9 9 9

v\Aaa^

Ap

Fig. 4.

"C.R.L." (Windsor) wishts to make basket

coils and asks for particulars of the former and wire

to be used.

We suggest you use a former 2" in diameter,

containing 13 spokes. 8ix coils should be used,

each coil having 90 tiu-ns of No. 28 D.C'.C. The
coils should be connected in series and a spaeina

washer fastened between each coil, so that tlie

total •self-capacitj- is not appreciably raised.

" S.F.P." (Birmingham) wishes to construct

a telephone and low frequency transformer and' asks

for particulars.

The iron suggested is satisfactory, altliough it is

better to use soft iron wire. We suggest you wind
a bobbin to U" long and 2

J" in diameter. The
figures are applied to the winding space. Tlie

bobbin should be wound for one-third of its spai'C

with No. 40 double silk co\ ered wive for the primary,

and the remainder of the winding space should be

filled with No. 44 single silk covered wire for the

secondary. The iron should be cut out so that if

fits round the bobbin. The telephone transformer

accm-ately estimated. (3) Provided the connecting
wires are kept reasonably short, no ill effects will

result from mounting the condensers in one cabinet.

If the connecting wires are long losses will occui-.

SHARE MARKET REPORT.

Prices as we go to press on ilarcli 23rd are :-

Man'oni Ordinary ..

,, Preference

Debentures

,, Inter. Marine

Canatlian .

.

Radio Corporation of America :-

Ordinary .

.

Preference

£2 11 6

2 5

OS

1 8 (i

10 9

17 3

14 9
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BUILD A POWERFUL SET!

Dse this Radio Frequency .iiopli(>-iiig component lo increase

th<- r.incf "I %'Mir set.

Does away with plne-in transfonners ""V inconvenient

,,,;.«!. ,..iU vvuh tlKir x.iri.ilHi- unuiii .
u.lcusTS.

The USSEN Reactance Capacity method of coupliTia

H.1-. \.lives is nipidlv becoming the most widely adopted

mians of aihieving radio frequency amplification, particularly

oil the shorter range of wavelengths.

It is made lor two ranges. Both designed to give ina.\imum

elhciency on brnadcisting band of wavelengths, and the larger

;i^e efieciivelv L.>\ers the higher range .as well.

The Reactance and Capacity values on each tapping point

m- M. arr.MiKcit .is to aive maximum imp»'d.ani-c values and

t.. make the co.l entirely self-tuned, so that a vanabic con-

denser is mnifn^v.ti

V

Only two connections to make, -ipart from the usual coupling

condenser and grid leak one connection to the HA. positive

and the other lo plate of H.F. \alve.

Tinned soldering tafs an- provided.

Hours of work saved. Oidy one hole to drill in panel.

Blue Pnnt ~'m "ut with each, plainly showing necessary

..ru.eitioiiS.

Selectivity of a set. greatly improved because it enables

I. h sMfc of radio fretlucTicv amplification to be immediately

HI.! Mule,»-n.i.-mlv iMMci. No \ari.ible condensci is n-.i-i-.red

Range 150 to 600 metres, 6 tappings, with multiple £7 6
switch complete

Range 150 to 10.000 metres. 11 tappings and multiple J2 6
switch complete

LISSEN ANODE REACTANCE.
Frov. Patent

This component is meetina with a terrific

ASK YOUR DEALER. li he cannot show you this com-

ponent, order d^ect. No extra charge for postage if any dealer s

name Is mentioned.

MANY DEALERS are missing much business by not ordering

a few days ahead of their requjements, and consequently

nmning out of stock of LISSEN Anode Reactances.

16 6

LISSEN
MULTIPLE
TELEPHONE
BOARD

LISSEN TYPE T3. L.F. INTERVALVE
TRANSFORMER.

This is the best anpln'viny iransformer that can be made

at the price. It is sbld under the LISSEN name

guarantee.

.\ special transformer at a special price.

This LISSEN transformer is as good as many much more

e\pi.nsi\e transformers.

That illustrated takes four pairs of

Telephones in series with switch to cut

in and out any desired number up to

the limit of the board. A useful acces-

sory to anv equipment, beautifully

made and finished. Has the usual

smooth, wiping contact always associ-

ated with LISSEN switches.

Traders should send for Samples of USSEN Anode Reactances

Cch ailh -niUal orders mo,J, Je/a.v. Accounh opened if luo good trade references giver,.

LISSEN COMPANY
Telephone: 1072 HAMMERSMITH

WOODGER ROAD, GOLDHAWK ROAD, SHEPHERD'S BUSH, LONDON, W.12

N.B. Woodger Road is close to Goldhawk Road Melropolitan Railway Station.

Lissen Apparatus well thought out, then well made.
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Result of

14 Years' Experience

good as Brandes
'^

HAVE you ever wished that

distant stations would " come
in '

' loud and clear ? Or that

your Headset was really comfort-

able ? If either,[of these are your

wishes buy a BRANDES "MATCHED
TONE " HEADSET and get more
out of your Receiving Set with com-
fort. Your dealer can supply this

telephone Headset. Ask him for it.

MADE IN ENGLAND AND BEARS B.B.C. STAMP.

CANADIAN BRANDES LIMITED
105, Great Portland Street, London, W.l

Telephone : LANGHAM 1145.

Trade enquiries invited.

'2!^fjtf/j/mjTTiJi>JWl//lJM///MJJJ^J,

\
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Even such friends of yours as are not keenly interested in radio

will admire the handsome appearance and perfect finish of your

G R.C. installation. And those who are radio experts will be even

more enthusiastic over its splendid performance.

The installation illustrated is just one of many types

of G.R.C. Radiophones. An ideal set for general use.

Highly sensitive, selective and efficient—easy to

operate—finely made in every detail. Meets the

requirements of keen radioists who recognise and

demand the best. Yet it is so simple to use that

perfect results can readily be obtained by novices.

GENERAL RADIO COMPANY
L'

TWYFORD ABBEY WORKS, ACTON LANE, HARLESDEN, N.W.IG
Telephone: iriOcsrfcii 3053 (3 ;iii«). Telcgmms :

" Milluimh. •phone, Loudon/'

SHOtVFtOOM'i ni;A XrHF.f: : FAiMnimli and F.iaJford.
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CONDENSERS
High in Quality. Low in Price.

Assembled

001 10/8

•00075 7/6

•0005 ..7/-

•0003 . . 6/6

•0002 ..6/-

•0001 . . 5/6

•00005 4/6

Complete

ORMOND ENGINEERING CO.
199, Pentonville Road, King's Cross, N.l.

Telegrams : Ormonflenr/i. Telephone: Holborn 1812.
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WOOD
TRUMPETS

For LOUD SPEAKERS
GRAMOPHONES, Etc.

WE HAVE MADE
MANY THOU-
S A ND S OF
THESE FOR
YEARS PAST,
BY OUR SPECIAL

PROCESS

TO FIT ANY
STANDARD

LOUD SPEAKER

• SPECIAL TERMS EOR COM'RACT

TRURO WORKS
8, BBACKENBUBY ROAD, LONDON, W.6

ACCUMULATORS
(CELLULOID)

Best British make, Guaranteed

EXCEPTIONAL

STOCKTAKING BARGAINS

4 volts 60 amps. 19,6 (usual 35/6)

4 „ 80 „ 24/- „ 4a/-

4 ,, 100 ,, 27/6 „ 48/6

6 „ 60 „ 29/6 „ 33/3

6 „ 120
in Teak Box

)

.1 58/6 no/-

APPROVAL
against cash. Carriage forward.

H. SMYTH, LIMITED
53, Museum Street, Bloomsbury, W.C.I

'Phone—Gerrard 9153. Tel. .-idd.—Naiivities, London.

yy"EVER-READY
Wireless Batteries
BRITISH MADE, THE ORIGINAL AND BEST.

The Ever-Ready Company were the pioneers of

the Dry Battery industry and the evolution of the

High Tension Battery was the direct result of

their research and experience extending over

21 years.

" Ever-Ready " Dry Batteries and Accumulators

are obtainable eveiywhere. A list of standard

sizes will be sent with name of nearest supplier

on application to the Manufacturers.

: Ask for particulars of the \

\
" EVer-Ready " "Dry "Battery

\

\ forLow Temperature VaWes. \

Dept.
D.L. The Ever-Ready Co. (Gt. Brit.)^ Ud.

HERCULES PLACE, HOLLOWAY, LONDON, N.7.
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THE CHEAPEST
2-VALVE SET;0N
THE MARKET.

\

Complete with Accumu-
lator (6-v.),H.T. Battery.
Afiit Insulators (OUT
RAMSi. and pair nf

H' (. Ipliunes. Price £12.
TAX PAID.

A splendid addition to
the abn\'e set is our
TWO-VALVE AMPLI-
nER It £8 (TAX PAID),
^pe. i.dly desifjiiid h n-

''upling on direct. "Fins

SiM'S you a FOUR-
VALVE SET at LOW
PRICE -1 £18. l\-.ilv.s

.xtr.c;

A SUPER CRYSTAL
SET.

(As sanctioned by the^ Post
Office. With radius of 15 to

20 miles). This set comprises
Ebonite Panel mounted in

oak cabinet ; Tuning Cuil

with wavelength of 300 to5oo
metres, with Silicon Crystal

Detector and Variable Con-
denser ; one pair of 4,000

.»« n m ohms Headphones ; 100' coil

3-VALVE SET, of Acnal Wire and two
This set is specially designed Insulatf.r^ (OUTRAMS). All

for receiving all U.K. broad- complete fur listening in,

casting programmos P.is^i^d Price £4 7s. 6d. B.H. (. "s
by G.P.O. Price £16 5s. ^un har^'', 7 6 'Xtra.

PILLAR AND REEL INSULATORS,
Manufactured by Messrs. OUTRAMS, Woodvilk-. Derby^bin

Best Engli=.li punvlain.

per doz.

Special prices to the trade for quantities.

HEADPHONES, i,<
'"

.)hnis (withc.rfij, 21,6.

De Luxe type, 30/-.

DJTERVALVE TRANSFORMERS
M.iuntcd, 27 6''.tih, rnni.nititrd,

20/-. Guaranteed British make.

Ilillll

The British Central Electrical Co., Ltd.
6,8, Rosebery Avenue, London, E.C.I

• Phone—H,ibi,rn 5S4S.

\Vc arc the sole I.oiidim and Snutli Midland Agents for

OUTRAMS INSULATORS.

I Dry Batteries for Wireless Sets I

1N0. 1-W.~ standard Pocket-lamp size, 4) volts (as illustra-

tion), /with patent spiral wire terminals for connecting in
1

series.
I

Insert straight tenninal in spiral of nest battery and bend
|

same, no soldering required.

PRICE 7/- Per doz.
NOTl-:.—(t doz.—54 volts).

NEW TYPE.
No. 2 W. Slab

15 volts,! screw
terminal, 5 plu^
sockets, 3-volt

tappings with
wander plug.

Size

high.

PRICE
3/-

EACH

BRITISH

NEW TYPE.
No. 4 W

36 volts, I

screw terminal,

12 plug sockets.
3-volt tappings
with wander
plug. Size
9i-x irx2j-
high.

PRICE
7/-

EACH

No. 1 W.
Connect as illustration.

(Patent applied for).

MADE-CARRIAGE PAID.

Manufactured by

—

THE BRITISH BATTERY Co., Ltd.

Clarendon Rd., WATFORD, HERTS.
|

{Telephone: Watford 6ij).

A Wonderful
2 Valve Set

.Ji.

ABSOLUTELY EFFICIENT.
The specification includes :

—

Variometer tuning (the ideal form)

Range 75 miles. Will operate
loud speaker up to 20 niiles range
on P.M.G. Aerial or 4 pairs of

phones at 50 miles. Complete
with 6 V. 60 amp. accumulator
60 V. HT Battery, 100 ft. aerial

wire, 4 insulators, i pair 4,000
ohm phones. Price including all

Royalties £15 : 15 :

Write for revised list No. 16 0/ all

components, and everything uireless

BOWER ELECTRIC. Ltd.
15, GRAPE STREET.

Shaftesbury Avenue, LONDON. W.C.2
Boik of Princes Theatre. Photie—Regent 2636.
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ANOTHER AMAZING RECORD
ON THE RKLIAPMDM; single valve one knob control RECIIVER.

Broadcasted programmes continuously received by an amateur at Tring, Herts,
from Birmingham, Manchester and Newcastle. READ WHAT HE WRITES :-

87, Akemans Street,

TRING. Herts.
March 2ud. 1923

Deal Sirs,

Some weeks ago I purchased Irom you a One-VaJve Wireless Receiving Panel, manufactured by the Wholesale Wireless Co.. Ltd.,

and the results obtained being so satisfactory, vou may be interested to hear of them.
On Friday last February 23rd using an Ediswan A.R. Valve, I was able to hear Newcastle quite distinctly, although somewhat

distorted. 1 could, however, understand perfectly every word spoken. Manchester came in faintly, but clearly, and Birmingham much
about the sa-ne volume. It was not a freak reception as I can now find Newcastle and Birmingham at any time during broadcasting

hours, and last evening was able to hear and enioy dance music from Birmingham. Although sounding as though one is looking through
the wrong end of the telescope, so to speak, it is perfectly dear in every detail.

I am situated 30 miles N.W. of London and am using a single wire aerial, 85 feet long, including lead-in.

These results seem to me to be somewhat exceptional, and if you care to use this letter in any way as a testimonial, you have my
permission to do so.

Toots taithiully,

LEND. A. HOWLETT.
Shoolbred & Co.,

Wireless Dept..

Tottenham Court Road, N.W.I.

TYPE TESTED .^llB^^SlH^BMi^BSS^^^HB^fl/ RECEIVER
and approved by .^H^^Sl^^^^^^^^l^^^^^^^HB^ illustrated

Postmaster- ^^^^^SU^^^^^^^^S^^^^^Kk £7 10
General

Complete with
.Vccessories

included.

REUAPHONE ONE KNOB CONTROL RECEIVER.

This is another of the very remarkable records being achieved daily with our one knob control radio receivers. Last week s record was
made by StaH-Sergeant W. H. M. Goodwin, who received telephony at BuUord Camp irom Seven British and Foreign Stations with our two-
valve Receiver. With a new three-valve set being shortly marketed distance will be completely annihilated.

BELIAPHONE S^^ SATISFACTION
EXQUISITE IN DESIGN. BETTER VALUE IS UNOBTAINABLE.
DEMONSTRATIONS DAILY. CATALOGUE FREE.

THE WHOLESALE WIRELESS CO., LTD.,
103, FARRINGDON ROAD, - - - - -LONDON, E.C.I

telephone—Clerkenwell 5312.

ilniiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiirMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiTii^^
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The perfected Unit System

for the experimenter of

moderate means.

Price List of Units

(In Sets of Parts)

No. I. Tuner Unit . . . . 27 6
No. 2. Condenser Unit . . 42 -

No. 3. H.F. .Amplifying Unit 13 6
No. 4. Detector Unit. . . . 17 6
No. 5. L.F. Amplifying Unit 33 6
Cabinets for I, 3, 4, and 5 .. 3 6
Cabinets for No. 2 . . .

.

7 -

\'alves extra. Postage extra.

SZ-Page Catalogue of all Radio Com-
ponents (fully illustrated) post fret ^d.

PETO-SCOTT Co., Ltd.,

Featherstone House,

64, HIGH HOLBORN, W.C.I.

LX'G before liroadrastine was con-

templated, Peto-Scott Units Avere

rendering sterling service to keen

experimenters A^'llo found the experience

I hey were able to gain in those days of

immense value later on.

It is safe to say that a vfry large pro-

Portion of those hohiiug Experimenter's

lAccnees to-day learnt the elementary

principles of Wireless Telephony on Peto-

Scott Stafutardised Units.

This system is invariably selected as

ideal for experimental work because of

its flexibility and economy. For instance,

anv combination of \'alves may be used

without the complication of multiple

^witches, .^ny form of H.F. coupling

—

riiher Resistance Capacity, Transformers,

I uned Anode—can be used without a

single alteration of wiring. Its three-

circuit Tuner can be used as a single

Circuit or a loosely coupled Circuit at

will by means of a Stand-by—Tune
Switch.

Its highly efhcient H.F. Amplificatiun

I'nits permit the use of Frame Aerials

—

thus allowing Broadcasting Stations to be

picked up without interference from other

high power Stations.

In short, the Peto-Scott Standardised

Unit System is essential to every Experi-

menter and no other System possesses half

its ad\'antages.

The Booklet " Radio " jiiving full

particulars is again available and copies

may be obtained at (id. each post free.

Because it also contains a full description

of the elementary principles of Wireless

Telephony, it is an excellent guide to

those about to take vip Wireless as a

serious hobbv.

-^.
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REACTION
OUR rirst Broadcasting models designed and

manufactured in October of last year con-

tained Intervalve Reaction (see our Circuit No.

2 1 of the R.I. book of \'alve Receiving Circuits).

At that time variable reaction of any kind was

not definitely permissible, \^'e therefore delayed

submitting new designs of apparatus until satis-

fying ourselves that we have absolutely the best

form of reaction which will uphold the high

degree of efficiency of our instruments and ensure

the greatest selectivity. We are satisfied that our

new models are as perfect as present wireless

science can make them. Arrangements have now

been made to ht variable reaction in all our 2, 3

and 4 valve instruments with other important

improvements.

The new models have all been passed by the P.M.G. and

bea?- the Broadcasting seal.

Users of our original 2, 3 and 4 valve sets can have

their instruments fitted with these latest improvements

so as to qualify for the new P.O. registered numbers

which will substituted for the old ones and engra\'ed

on the instrument panel, at a nominal charge of 30 -

plus carriage.

]ye ar^ now in a position to deliver any instru-

ment up to 5 valves immediately from stock.

RADIO INSTRUMENTS, LTD.
ManaginK Direclor . ]. lOSEPH M.I.E.E.

Chief DesiKiiei W. A. APPLETON, M B.E., M.I.K E , /«/. ^.tmiraltv r,;linicil AVscm/i tlllucr.

Wo... 8?^^rs":wc....: 12. HYDE ST., NEW OXFORD STREET, W.C.I

Tdcphnnc : Regent igoS. Tctegrama :
" Iintradw. London."

lE.r.5. 39)
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I BROADCASTING RECEPTION SETS I
= OF EVERY DESCRIPTION, and everything for wireless at everybody's price |
= THE " DUO"

~
2.VALVE RECEIVING SET
Designed for Broadcasting onl;

This Set has a pateut couohue and will

not radiate.

The High Tension Battery Is enclosed,
and there are only six external terminals,
aerial, earth, 'phones, and low teasion.
We claim that this Set is the easiest
3-Valve Set to manipulate on the market.

Price, complete, all acceuories
for working

—

Including 'Phones, Batteries,

H.T. and L.T.. Aenal Wire. Insu

lators & Valves. Total £10 16». Od.

B.B.C. Royalty Stamp, SI 168. ei.

THE " PERFECTO *'

VALVE SET
Comprises one D.T. vaiv«

and one L.F. valve.

Functions alternatively

to the Orpheus, this Set |^^a»
giving Volume where the 5^^^
other gives Range.
A Powerful Set for local Broad-
casting. Complete *Phones, Bat-
teries, Accumulator, Valves,
Aerial Wire and Insulators for

—

£10 159. Od. Q ^ I

B.B.C. Royalty Stamp,
£1 158. Od.

ALL DJSTBUIIBNTS

PASSED lOR
B ROAD CAS TI N.G

UCKNOE BTG.P.O.

THE " ALDERSGATE "

Sinel* Valve Set, complete with all Accessoriei,

including 'Phones, Accumulators, H.T. Battery
and Valve £7 lOa. Od.
B.B.C. Royalty Stamp .

.

£1 Oi. Od.
If Atrial Wire and Insulators required, 55. extra.

Hundredi of Tejtimonials for Efficient Working.

A TWO-VALVE SET WITH REACnON APPROVED BY
P0STUA8TER-GENERAL FOR BROADCASTING. No. 0238.

Comprises one D.T. valTc and one L.F. valve mounted in a hand-
some slope back cabinet. Separate filament control for each valvt,
wavelength range 200-4,000 metres. Price complete with phone«,
battery, accumulator, and valves aerial wire and insulator

£13 13i. Od. B.B.C. Royalty £2 53. extra.

INSTALLATIONS
81, Tummill Street,

I WIRELESS
1 (Dept. C.)
= (HmzIj opposiU Farringdon Street Station. Metropolitan Railway^, five minntM from Holbom Viadnct

^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiim

LIMITED
London, E.G.
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THE "PLUG-IN" VARIOMETER.
iProv. Pat. :,A2:<;'::).

Price 15-
each, post free.

At last !

A convenient Vario-
meter. It will fit any
standard coil - holder.

No separate
panelneeded
No t < r m i II a 1 ^ to
t>ninect. It covers the
whole band of Broad-
casting and Amateur
wavelengths. For
higher wavelengths use
series loading-coil or
parallel condenser.

No tuning
condenser
required.

A weli-made, compact and c^cu>\( unit.

Also Variometers for panel mountin:.>, 12/6 each.

Complete Panel Mounting \'ariometer with Turned

Write for

Leaflet \Vi.

Ebonite Knob and Dial.

E. J. CLARKE
20 Artbur Bd.

HOLLOWAY, N.7

Trade Terms

Application.

BUTTLO FOUR STAGE
PIN TRANSFORMER

Approximate Covering Range : 130 to 1,600 metres.
For fitting into R. Type Valve Sockets.

18/-
FuUy IllustraUd List post fru 4d.

H. 1>. BITTLER & CO.. LTL».
SHOWROOM : Bank BnUdings. 222, Gt. Dover Street,

Borough, S.E.L
TOephone—Hop 3029. Entrance in Long Lane.

Perfect Insulation
Is Essential.

LET Ripoflex solve ycu: problem. Just <\\\>

a Ripoflex sleeve over the bare wir?, and short-
circuiting troubles disappear.

Ripoflex is the most perfect insulated tubing yet

made — strong, flexible, easily handled and
practically everlasting. It is highly finished and every
length is thoroughly tested before leaving the works.
Can be cut to anv length lequired. Delivery ex -stock.

//; )'ard Lengths

ORDER NOW FROM YOUR
DEALER OR DIRECT FROM

RIPAULT'S
KING S ROAD, N.W.I

Telephone :

NORTH 1227, 3292

Telegrams :

Ripaults- Camroad, London.

A BARGAIN £85
Original Cost : : £205 *^'*-'*^

ELECTRIC UGHTING & POWER PLANTS
for Country Hotuei, Workshops & Cinemas

Austin, standard and Douglas 3S kw. and 4'5 kw. 110 Tolt
and 60 57 volt direct coupled generating plants. Price £60,
£85 and £95. With special switchboard as illustrated,

£16 extra. Ever; set guaranteed. Ideal for cotmtry houses,
cinemas, workshops, etc. New spare parts for above
always in stock.

C. H.&L 0. SMITH, 75 Canal St., Nottingham
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football results
AAAJVyvAAAA7'LAA .-
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A T M.C. Wirel.'ss Set will enable you to follow

your favourite team and hear the results of each
match practically as soon as the match is over.

Or you may be interested in boxing, the latest

news, stock exchange quotations, the weather fore-

cast, delightful concerts or an evening of dancing.

You can have all these, enjoyably and pleasurably

inthe comfort of your own home withaT.M.C. Wireless Receiver.

There is no trouble to you—T.M.C. have engineers in every
large town to advise you, free of cost and without obligation, as

to the best apparatus to use.

Your choice having been made—^T.M.C. engineers will install

the apparatus and periodically inspect it.

T.M.C. Wireless Receivers, which are fully approved by the
Postmaster-General, bear the seal of the British Broadcasting
Company.

The wide variety of models are entirely British Made.

From £4:5:0 upwards, including all Royalties.
London, BiyiiiiHgluiin, Mnnihc'sfi-r, Xt-irciisllf. CarditJ & (rliisg":^' are broadcasting now.

Come and listen to them any evening up to lo p.m. at our
showrooms in :—London, Birmingham, Belfast, Bristol, Cardirf,

Glasgow, Leeds, Liverpool, Manchester, Newcastle, Sheffield.

Write to wi for our nearest address.

Sales Dept. and Showrooms :

68. Newman Street. Lvndun. W.l
pi,oi,c—MV:il-:UM 55S1.

The " Everset " Crystal
No adjustment necessary
Fits any Crystal Recuver

10;- each

51

^j'-!3\lgAS^I»\W/llK^^mttKi5ailKlg«VTO»»^lie!i^^

l-yELEPHOHE MFG..Q. LTD.|
1 HOLIINGSWORTH WORKS. DULWICH.IDND0N,S.E.21.

|
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DOUBLES THE EFFICIENCY

OF YOUR WIRELESS SET

NO PLATES TO BUCKLE—
ABSENCE OF RISE
FROM SULPHATION.

FULLER

NO POSSIBILITY
OF INJURY FROM
ACCIDENTAL SHORTING.

B<VTTERIES
AtctMJUW^i - sauti - 1)0 pures

Give double the output ol ordinary plate type batteries and retain their charge lor

months on end when not in use. Moreover, Fuller Patent Block Batteries provide

" absolutely noiseless working," resulting in perfect, clear toned reception.

Sold by Wireless Dealers, Electricians

and Fuller Battery Service Agents

throughout t e country. Dealers who

are not fully stocked with these batteries

should write us immediately.

IN EBONITE CONTAINERS WITH
LEATHER HANDLES.

B/W. 6/20. (sf" X ij" X 6i") 85/-

B/W, 6/40. (7i" X 2f" X 7i") 40/-

B/W. 6/60. {9i" X 3i' X 8i') 58/6

N.B. Use EBONITE Cells and eliminate fire risks,

FULLER'S UNITED ELECTRIC WORKS, LTD.
WOODLAND WORKS, CHADWELL HEATH, ESSEX.

Manufacturers for the Admiralty, Air Ministry and War Office for Wireless Work

^ ^i^w. Telegrams :
" Fuller. Chadwel IHeath."

Telephone : Illotd 1200 (6 lines).
-^^ .i>....r., ...sir:! -».
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HIGH FREQUENCY INTERVALVE TRANSFORMERS.
PLUG-IN TYPE.

The design and construction of these has been given the utmost consideration,

resulting in great selectivity and maximum results, valve for valve. They
can be tuned over a big margin without noticeable loss, and must not be
confused with the ordinary single-grooved type.

A REAL SCIENTIFIC PRODUCT.

No. I Optimum wavelength, 350 metres .

.

each 6/6
No. 2 Optimum wavelength. 550 metres .. .. each 7/-

No. 3 Optimum wavelength, Qso metres .. .. each 7 6
No. 4 Optimum wavelength, 1,400 metres .

.

each 8 -

No. 5 Opiunum wa\el<-nglh, 2.000 metres .. each 8 6
No. 6 Optimum wavelengih, 3,500 metres . . each 9,'-

No. 7 Optimum wavelength, 10.000 metres . . each 10/6

Or the complete set for £2 15s.

These transformers must be tuned with 000^ \arUbIe condenser.

The popularity of

CARTWRIGHT'S SCIENTIFIC COMPONENTS
was demonstrated by oar overwhelming success at the Manchester Wireless

Exhibition. We regret we were unable to meet personally all our wireless

friends who were unable to visit Manchester, but we shall be glad to send you

revised edition ot our catalogue to all who are sufficiently interested to write.

It contains hundreds of Wireless Bargains.

J. L. CARTWRIGHT & CO.Scotland—47, Waterloo St., Glasgow.

Pho^us-Cenlral 721 & 2832.
^4. LONDON ROAD. MANCHESTER.

Grams—'* Rubetpac." Manufacturing Electrical 6- Radio Engineers.

Phone—4209 Central. Grams—" Pladuram." Code—A.B.C. 5th Ed.

Neisrastle-on - Tyne.

Post Office Bldgs.,

St. Nicholas Street.

mmwm

TERMINALS.
4 B.A. Double Solid Brass or Plated
2/- per doz. (post extra).

2 B.A. Single Solid Brass or Plated

9d. per doz. (post extra).

We have enorm<^)Us stocks of ex-WD
WIRELESS GE.\R, ton inimerous to

mention, at absurdly low prices.

Write for particulars of your require-

ments, or better still, call and see our
enormous stocks.

GREAT BARGAIN OFFER
4,000 ohm PHONES (NEW)
at 19/6 Per Pair. Postage 9d. extra.

Fitted headbands ainl cords, beautifully finished, thoroughlv efficient. Each pdir
carefully packed in box. S.^TISFACTION GU.\RANTEED."

BROADCASTING RECEIVING APPARATUS.
The " JOYPHONE " (Reg. No. 0138) approved type, 2 Valve Set, complete from

£15 : :

Special Offer at Reduced Prices of oar

NEW INTERVALVE
TRANSFORMER

Owing to the uiicxpct tcdly large sale of
theseinstrumcnis we are rnablfd to reduce
the price to " W irflrss \S '.rid " readers to

124
Posl.igp 9d. extra.

Fitted with panel fixing plate and earthing
wire for iron core. Fully tested.

Ratio 3:1.

All valve apparatus manufactured by hs

is duly licensed under Marconi I'lilettis

for amattur use tn drcnf fhilnin.

A pf>roved by Postnuntfr-(jenemL

J. LIPOWSKY & CO.
Near Old Ford Station N.LJtIy.

814, OLD FORD ROAD.
BOW LONDON. E.3.

Telephone EAST 3845. Nos. 8 or 39 Bus.
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TUBE, SHEET,
WIRE, STRIP,

ROD& CASTINGS
IN

PHOSPHOR BRONZE,

COPPER, BRASS, tc, Ac.

CHARLIS CLIFFQRD i SON, LTD.,

BIRMINGHAM.

CRYSTAL SET NO GOOD
without our latest Crystal

"WEISSITE^'
Supersedes all others. Tested and
Guaranteed. TRADE SUPPLIED.

Price \ IQ Box

Post Paid.

B. & W., 2, Rutts Terrace, S.E.14.

I FRO
TO THE TRADE

EBONITE SHEETS - RODS
COPPER WIRE - Standard Gauges

AERIALS - - SLEEVING, &c.
FILAMENT RESISTANCES,
TELEPHONES - CONDENSERS

&c., &c.

CABLES & ELECTRICAL
MICA HOUSE, OFFORD STREET
CALEDONIAN' ROAD. LONDON, N.l

SUPPLIES.
TeUphone :

\orth 805.

F. WIGGINS & SONS

MICA
FOR CONDENSERS

AND ALL PURPOaES.

tOB,103 Jk 104, MInoples, London, El.

Telephone s

Avenue 2248

Largest Stock
in the World.

Perfect Design ! Maximum Efficiency J

PREMIERPHONE
A FIRST CLASS INSTRDMENT AT A REASONABLE PRICE—

.

Fally approved by the P.M.G.

—

Pi.Trcto] Oa*- complete with all accessories
i/rysiai aei +B.B.c.stamp
Onp Vnlwp Sof '"mplete with all accessonesune vaive set + B.u.c. Stamp ..

Two Valve Set ™"P|j'c, st'iln^'

^'"^^o""

.\1I p;iiie!s mouiitrd on polished sloping mahogany cabinets and
thoroughly tested before despatch. Sent on 4 days' approval

against full deposit.
Send for free price list. Special terras to the tradt .

WADE AND MUNRO
"•Premier Works," 81a. Turnpike Lane. Hornsey, London, N.

£.') .•)

7 K
i) 10
1

13
i 15

SKINDERVIKEN BUTTON,
THE SDPEESLNSmVE HICROFHONE.

World-wide Patents.
ENGUSH Manulactiire.

For LOUD SPEAKERS. MICRO A&IPU-
nERS, ELECTRICAL GRAMOPBOHB
REPhODUCERS.
Invaluable as Detectaphone, as it oan be
used in ANY POSITION, t.e.. eitter
HORIZONTAL or VERTICAL.

PRICES.
Type " A "-Carbon Electrodee (eliminating all

frying ' noises) each 7/6
Type B "—Brass Electrodes 6/-

Receivers (special Low Resistance) 10/-
Gramophone Attachment (for Electrical Reproduction) . . 1/-

BOOKLET (16 Pages lull; illustrated) coutaiiiing mnob
useful information for all interested in Electrical Sound
Transmission. POST FREE 8d.

Sole Proprietors—
MIKRO, LTD., 274/278. Pentonville Road, London, N.l.

(Opposite King's Cross. '[Met.) Railway Station).

EBONITE
PARTS FOR WIRELESS

SPECIALLY TURNED TO
INDIVIDUAL REQUIREMENTS

Enquiries jot ui/^olesaJe Quantities invited.

A. H. CLACKSON, LTD. „:i,^,l^^%„

White Hart Works, London, N.22

QUESTIONS & ANSWERS
COUPON

To accompany Questions
sent in during the week

commencing
Mar. 31st, 1923

VOL. XI, NO. 26.

.See Condltiotts on Pago 878.
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WHY POLAR VARIABLE

CONDENSERS are better

We have just issued an interesting booklet

describing the " Polar " Variable Condenser with

technical discussion on its uses and advantages.

Experimenters will be interested in the compara-

tive charts which show for the first time why our

Bulletins of Results report such a great improve-

ment in tuning all kinds of circuits.

Send 2d. in stamps for your copy of this booklet.

14/9 Panel Mounting. Post Free.

20/9 Polished Wood Case. Post Free.

Maximum Capacities '0003, '0005, 'ooi, mfds.

INFALLIBLE FILAMENT FUSES.
These fuses protect your valve filaments and prevent the expense of

replacements. Insurance is a sound policy, and the fact that you can

insurea 17/6 valve with a yd. fuse is one that does not require elaboration.

CAPACITIES I amp. for low current valves.
" R " Type : for M.O. and similar

valves taking up to '85 amp.
" O " Type : for " Ora

'

' and similar

valves taking up to 75 amp.

PRICES 7d,

7/'

each,
dozen.

2d.

3d.

postage.

Fuse Holders, Standard Types 2/- each, postage 3d.

Panel Mounting Type (lacqu red rr plated) 1/6 each, postage 3d.

THE

TD
RADIO COMMUXICATION C9U
Suppliers 0/ the G.P.O. Initallatiom at North Foreland (Q N.F.) and Sea/orth (Q.L V.),

«/ Coattat Stations for oarious Colonial Gooernments. and of Ship's Tiadio for most of the

Qreat Shipping Companies.)

34'35. NORFOLK STREET, LONDON, W.C2.
KR^NrllRS—NEWCASTLE— I r Sandhill.

CARDIl-l- -Atlas Chambers, James Street.

WARRINGTON—37, Bridge Street.

GLASGOW— 1 16 Hope Street. LIVERPOOL—67. Dale Street. , „
SOUTHAMPTON -19, Queen's Terrace. Ifi

ABERDEEN—9, Haddon Street ll|

J
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ACCUMULATORS
4 Volt 40 Amp.

4 .. ao ..

4 .. SO „

4 „ 100 .,

isa

21; 6

28/2

30-

6 Volt 40 Amp. £8/3

82/9

»7/8

41/6

Metal carrying cases lor above, with strong strap handle,
bom 2/- each.

.. 80

.. 100

SPECIAL OFFER.
8 Volt 20 Amp. Accomolators in cellolold at IS/-
absolutely new, bat iihop soiled.

•acb.

WIRELESS GOODS.
Headphones, 4000 ohms each 22/8

L.F. Transformers 14/8

Coil Plugs each 2/-

Spedal Line ol KNIFE SWITCHES on Ebonite and on
Porcelain at lowest prices. WRITE FOB LISTS.

GOOD DISCOUNTS TO TRADE.

F. YATES & SON, LTD.
WHOLESALE ELECTRIOIANS,

144 Church St., Kensington, London, W.8
'Phone : Park 4276. (One minute from Notting Hill Gate

Central London tc District Rly.)

A PERFECT SOLUTION
which does away with all incon-
venience and trouble in the
charging of your Accumulators.

Our Charging Switch
can be used on any D.C. Circuit irre-

spective of voltage

-

NO TROUBLE
NO EXPENSE
NO RESISTANCE

Capacity 5 amps.

PRICE
£17 6
(Subject)

Prov. Pal. 32876 22

TRADE ONLY SUPPLIED.
Orders booked for delivery in rotation.

Leaflet post free.

Pressland Electric Supplies Ltd.
WHOLESALE FACTORS.
HAMPTON-ON-THAMES.

WIRELESS BARGAINS
3 ML Condensers, can be used as 1. 2 or 3 Mf. 2 6

Switch Anns, with Bush for Panel Four-Leaf Copper

Contact 1 '.

Crystal Detectors, on Ebonite Base, with Terminals .

.

2/-

Microphones with Replaceable Insets 2/6

Siemens Inert 3-volt Cells, with Ebonite Top 1 -

Sets of Eight Tablets, Black or White inot printed .

.

9d.

Silk Wire Stranded Broadcasting Coils per pair 2/6

2 Mf . Condensers 19
2 and 3 Meg. Grid-Leaks 16
0005 Variable Condensers 8 6

H.T. Battery Boxes, poUshed teak, well-made, with plfgs
and sockets, hinged lid, 10; 131 5 6 -

Polished Boxes i Mahogany i for Panels 4 -

Contact Studs, with nut and washer per doz. 9d.

Terminals .2d.
120 w. Single Receiyers 4-
0-180 Condenser Dials 6d.

Double Headphones Cords 2/6

Weston Moving Coil Relays 20.-

16-Volt H.T. Batteries Wander Plug 3 -

Other Lines in Stock. Carriage Paid on Orders over £2.

C. S. SWAN,
191, Bishopsgate, E.C.2
Under Brandons Tailors, and 65, Windsor Road, Leyton,

Phone, Bishopsgate 1158. E.10.

The

Wonderful

A
S
H
D

W
N

2-VALVE SET.

Approximate Range, 200 miles.

Guaranteed tQ reach Newcastle, Manchester, London, Glasgow'
and Cardiff, from Birmingham, to the exclusion of Birmingham
above half-mile radius. We get London on loud speaker.

You CAN get it on the ASHDOWN, the set that doesn't
disappoint.

Price: Set only, £11 10s.
Complete with accessories, from £18.

Royalties, £3.

H.E. AShdOWn (Birmingham) Ltfl.

Perry Barr Birmingham.
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THE WIRELESS WORLD EXCHANGE AND MART
TARIFF. Advertisements are accepted for

this Section at the rate oi twopence per word,

with a minimum charge of two shilUngs. The
advertiser's name and address will be charged for.

and single letters and single figures will be counted

as words. Compound words will be counted

as two words.

OEPOSITS. All advertisements must be

prepaid in the form of Postal Orders, the

remittance being forwarded to Messrs. Bertram
Day & Co., Ltd.. 9 & lo,' Charing Cross. S.W.i.

Intending purchasers may deposit the purchase

money of any article advertised or sold by
advertisers with Messrs. K^rtram Day & Co., Ltd.,

who will acknowledge its receipt to the vendor

and the depositor, the lull addresses of whom
should be given. Subject to special agreement

between the parties, it is understood that all

goods are sent on approval, each party paying

carriage one way in the event of the goods being

returned. The deposit will be retained untd

due advice of the completion of the purchase has

been given or until the articles have been retained

and accepted. In order to cover postage, etc.,

a fee of 6d. in respect of sums of £1 and under

and IS. for sums in excess of £1, must be paid

at the same time as the deposit. For persons

not resident in the United Kingdom these fees

are doubled. We cannot undertake to receive

any deposit less than 2S. 6d,

Deposits must be sent by either Postal Order

or bv Registered Letter; cheques will not be

accepted. If the deposit is sent by Money Order

it should be made payable to the advertiser of

the goods, and the fee mentioned 'above should

be sent in stamps or Postal Orders as a separate

amount.

;lco

Filament

Resistances

Superior Quality
and finish.

3/6 EACH.
Post Hi.

Mount tliese on your Panel for best resultt.

Grafton Electric Company
84. GRAFTON STREET

TOTTENHAM COURT ROAD
LONDON. W.l

Telephone

—

Telegrams—Grafectric

Museum 241 Eus Road. Londcn

HAVE YOU SENT
FOR OUR
100 PAGE

CATALOGUE

P

Tbe largest yet

pabltsbed iLlustratinft

all tbe paits required

by the amateur

3D-
Foet iree.

Ho}t Compeitive
PliC63.

^iitniiiKii ii'uiimiHi""""!
" CRAfON EieCTRiC

Catalocue

FOR SALE.

Excellent Bargains .
— Wes tern Electric luud

speaker, 120 nhins, 45s. ; three-coil holder, exten-
sion amis and scale, cost 32s. 6d., sell 25s. ; set

seven plug-in coils, 200 to 20,000 metres. 63s. :

8.000 ohms Brown's *' A " telephones, 43s. ;

teak detector panel, 35s. ; three-valve resistance

capacity amplifying detector panel, 70s. All

carriage forward.—Hislop, 8, Northumberland
Terrain, Tym-UMjuth.

Four-Valve Panel in handsome bevel oak case,

vahes, rtnh, phdnes. Paris, Hague. Trial, £20-—Wakrf.n, Sh, Creat Cambridge Street, Hacknev
Road

.

Manufacturer's Agent, in touch with leading

makers of Valve and Crystal Sets. Write for

quotation. All parts and sundries supplied.

Trade enquiries specially invited.—A. H. Mon-
CRiEiF, .:6, P<i^c Street, Westminster.

Splendid Three-Valve Amplifier, professionally

made, iio or oilers. Hmwn relay, perfect, f^.—
CuLPA.\, U^nttjuville, C.tstle Street. Cambridge.

Almost New CastagnoU Two-Valve Set, i H.F..

and I detector, complete with aerial. H.F. and
L.F. batteries, two sets 'phones and valves. £16.

^CusHiNG, Headmaster. Diss.

Transformer, to give 1,000 or more volts, from
240 \olt 50 cvcle mains.—Box V.i. Bertram
Day's Advertising Offices, g and :o. Charing
Cross. S.W.I.
Two Mark m* Tubers. As new, ^10 each.

To be seen in the City. --Apply, Box X. Y. Z.,

Bertram Day's Advertising Offices. 9 and 10,

ChariiiK Cross, S.W.i.

Loud Speaker Horns. Guaranteed perfect

acoustics. Enamelled black matt, complete with
po'ished aluminium base for receiver. 4s. 6d.

Post, etc., IS. 3d.—Midland Radiophone Co.,

HerirvriM Works. Coventrv
Quantity B.A. Screws and Nuts. As new. Must

I. -Ir.ind .Ma( ,
3J. H.ill Moon Lane, Heme

HiM S i'.

Three-Valve Set. AH accessories perfect.^

—

likowN (loi K"niford Road. Forest Gate, E.7.

Townsend Wavemetcrs. Ex-Disposal, a limited

number carefully calibrated. Price £4 15s. each,

post free.^OMEGA Lampworks. Ltd., 83, Merton
Rft.id. London. S.W.19.

11 m.m. H.T. Wire for Lead-ins. Brand new
(i<p\ernment surplus. Perlect condition. loo-yd.

I'lils, 13s. 4d.--ii. W. Farrow & Sons. Spalding.

Super Crystal Magnetite (loud). Quickly adjusted

91! ,
IS, IS. 'td. per box. Below :

—

Variometers. 300-600 metres. Complete with
l.iM.l. Imshci. s' .lie pointer, 4s. 6d. Below :^

Grid Leaks. Permanent, with clips, is. All

p.ist tref.— Wireless Commercial Services,
(p, Hulhorn \'iaduct, London.

100 ft. Aerial ; set slabs, 300-30.000 : 001
\ariablc condenser; telephone condenser; three
' V.24," one " Q," one " R" valves; filament

resistance ;
pair Brown's phones ; 6v. 40a.

accumulator ; grid condenser leak ; L.R. ear-

piece ; lightning arrester ; sundry terminals,

/lo the lot.^IvEMP, Builder, Alton, Hants.

Mark IH* Short Wave Tuner, polished case,

c'lnplete and perfect in every detail, £S.— Giles.

II. Crown R'jad, Mnrden.

B.A. Screws, Nuts and Washers, assorted gross.

zs.. liUs J 1. Trade supplied.—J. H. Bennett.
S[.itiii:i R');i 1, Wiilesiien Junction.

Experiments Receiver.—Three valvts, L.F.

Coils (or all wavelciiyths. Brown loud speaker,

Sullivan 'phones. Many extra fittings (poten-

tiometers, etc.). (,4,5 or offer. — Vickers,

75, Charle.^ Street, Sneflield.

Radio Instruments.—Anode coil 200 to 20.000

metre;., !(:.
; Senior gas engine i 16 h.p.. with

S \olt 1 amp. charging dynamo, perfect. £3 15s.

approval. Wan ted. honeycomb coils.—Crisp
LitY. Wollasto'i. Wellingboro'.

Bumdept Ultra m. guaranteed perfect. £20.

.A,l'-i Burndept two-va've note magnifier. -with

switch. t"io— ^^ARLow, High Street, Maple
tioipe, Lincolnshire.

M. S. Co. AT YOUR SERVICE.

ORDER BY MAIL.
Valves Mullard Ora (Post free) 15-
Intervalve Transformers 17 -

Telephone Transformers 12 -

All goods guaranteed. Postage, 6d.
Prompt Delivery. Cash with order.

MAIL SUPPLY CO.. 38. LENA GARDENS.
LONDON, W.6.

WIRELESS SETS
Supplied and installed, aerial
erected, ebonite & accessories

stocked.

MILLER ELECTRIC,
25, SOMERSET BUlLDraGS. CHURCHWAY,

EUSTON ROAD, N.W.I

PILK NQTON TRANSMITTER
CAN NOT PACK

For Wirclwis or ordin-

^^^^ nrv Telenhnne;:. An^^^^ onilrBlvnewnnncinli.^^^^K havinir n

^^^^jQ Rp<;i<;tnn(^p. HiphlvI .<,ensitiiip. 11SMI nntn

MJWHK^W any rprpivpr hlinn-

'^^S^'* tiOBs With less than
'. . y^9!!?^..^ ' One MiUiampere, De-^

ifgjjMijhJpji^ finite Cananitv. Loner^^^ Kange, Patents
granted in Great Britain and appbed for

abroad. Small complete transmitters, 7 6.

Larger, over 20 M A, 10 -.

BASIL A. PttKINGTON, I

13 Melville Place, Edinburgh. |

ENGRAVING
for every style of instrument on any material.

Prompt Delivery.

F. OSBOBNE & CO.. LTD.
27, Eastcastle St., Osford St., London. W.l.

E'it. i37j. Museum 2264.

Turn your Radio
knowledge into cash

m Interesting articles with or without

^J « photographs or diagrams -are re-

Cf^m quired tor our publications. Good
^^^^ rates paiJ. Constructional articles

Imiut
describe apparatus which has actually

worked.

Radio Press, Ltd., ''^IS.r^Tk.

WmELESS CABINETS
PROMPT DELIVERIES
COMPETITIVE PRICES

PICKETT BROS.,

Albion Rd., BLXLEYHEATH.S.E
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Electradix Radios'
For all Wireless Wants.

AERIAL WIKE. Always use eiiamillid out-
doors. I'er lOo' 725, 3,4, 722, 4 4. 1 22
jK'n);i.\ .md D.C.C. for indoors, lOo' 1 -,

INSULATORS. Small K A F. ebonite, 2 6 doz.
Hf.u Huh (.hiH.i.

LIGHTNING ARRESTERS. Jlou[ited on ebonite,
2 6- K.irth Clips, 6d.

DOWN LEADS. Liaht Rubber Flex, 1 . i2 yds.
Medium, 2 6 and 3 6.

AMMETERS. -Milli. 0.15 or 0.50 Moving Coil.
H>nvir<- 0.500, Small, 12,6. Large, 17 8.
O.J .uiips. Marconi Pattern, 20 -. Fil. Ammeters
0.3a, or o.ioa.. Ss. Switchboartl Ivpe. 10 amps,
to i.oDo amps., 10- to 50,-. Elliott Sub-
standards, brand new, 46 -. Combined 10 amps,
uid volts, on base, 25 -.

AMPLIFIERS. 2-\alve. 40 -. 3-V"alve. Mk. Ill,
new and guaranteed to make Loud Speaker
shnut, £6 10s.

BATTERIES, nvolt Fuller Block, 30 -. Peto
•Mid K.idlurd Bull Pup, 42 -.

BOXES. H T. teak. 200 volt, 8 8. Mahogany,
100 \ , 7 -, fo \. 4 _, Ail plugs.

CHARGING BOARDS and Switch PaneU, new,
17 6 to £4.

CLIMBING IRONS. 7 6 pair. RAF. Copper
l-.irih Ma!s. 10-. Earth Spikes, 1 -.

CORDS. IVlephone Head Double, 2,-. Single,
1 3. H.itteVv Twin, 3d. ft.

CRYSTAL DETECTOR. We have designed an
entirely new" enclosed pattern of Perikon and
Tickler for your pane! with just the crystal
holder you w,ant. \'erv smart, 2 9. Detector
I'art.s. 1 9 card.

CONDENSERS. Fixed. 1 6. Murdoch panel from
18 6. 10,000 %ults. 15 -.

DYNAMOS. Ours are the cheapest. Charging 6 .S

imps
, £3 IDs. 12 amps., £8 10s. H.T., joo

\'^!ls. Mi.ttir (Generator, new, £16.
EBONITE. Sheet. Rod and Tube from 2 9 per lb.

FILAMENT FUSES. Holders, Navy, i,. pair
lusu>, 1. 2 and 3 valve, 9d.

H.T, UNITS for C.W. Transmitters, T.V.T., in
I ^ise with condensers, plugs, etc., 10-1.000 volts
AC 30 -.

LOUD SPEAKERS. 30 -. Horns only, 5 - to
30-.

MASTS. 1 5ft,. Steel and guvs, 7 8. 40ft, Hollow
>i' ir. £3 10s.

MORSE RECORDERS. S.H., 35 - and £5,
1:1 i i Is . -. 2 6. Vibrators. 5 -.

POTENTIOMETERS. Panel, 12 6. .Admiralty
tvp.- 15s.

RECEIVERS. BBC. Crvstal, 30-. Maitoni
Tri,. h 1 v.,lve. £6 10s. Mark II.B. 2-valve.
£7 lOs. M.H. 3-va!ve, £25.

TRANSFORMERS. P.O. Telephone, 7 6. Mar-
coiiL 20 -. Intervalve. 15 - to 19 -.

TELEPHONES. Solo L.R.. 4 6. Double Head
12 -. Sullivan. 12 6, cords 1 3. H.R. French,
20 -. SulUvan, 32 -. Sterling's 2,000, 48 - to
''^-ooo. 56 -, brand new, with cords, guaranteed.

TERMINALS. 4B.\ Govt, with double nuts,
lacquered. 2 6 and 3 - doz.

TOOL ROLLS. -Neat Leather, Govt., 2 6. A
fwjon. W'lrth 7 6..

TRANSMITTERS, i-valve, £5. Power Buzzer
Sets and Kev. 20 -. Micro. 5 -.

VALVES. • B " trans.. 15 -. -Marconi-Osram,
17 6. Ex Govt.. 10 -.

WAVEMETERS. £2 to £7 10s. Heterod\-ne or
Detettor.
We ha\e three flix>rs full of Radio Goods. Send
us your wants or call and inspect our varied
stock. Close to Aldgate Station, Citv. .Met, Rlv,
First -'^ left down Miiinries. Tel. : Aven. 4166.

LESLIE DIXON & CO.,
9, Colonial Avenue, Minories, E.l

! FOR SALE—continaed

All Wireless and Electrical Goods stocked at
9. Colonial .A.veaue. Miimries. near Aldgate
Statjuii. Handiest place for Citv buyers.— Leslie
Dixon & Co. Telephone Xo.. Avenue 4166.

Experimenter's Parcel of 50 brass terminals,
w.isiu-rs. nuts and screws, is. id. post free.

—

(JARDNER, I. CiLxton Road. London, N.21.
Steam Pan, 19* x 19J, i6os. ; quantity

i' steam pipe 4jd. per ft., automatic wood turning
I

lathe, 1^21. 40" polishing spindle by Caiming,
1 50s.—UixoN, Butts Works. Worcester.
Freehold Factory for sale at Putney, about

[

5,000 ft., with three residences. Power plant >

installed and number of machines suitable fori
manufacturing wireless apparatus parts, also good I

assembly shop. £4.500 plus contents at reasonable i

valuation
; the whole factor>' could be in operation '

in 7 da)"?.—Box S.8. Bertram Day's Advertising
Offices. 9 and 10, Charing Cross. S.W.i. I

Wireless Gear, all descriptions. Exchanges
invited. Wanted, \'olumes "' The Wireless World
and Radio Review.*'— 2 ZS— 14. Highfield View,

!

Stoneycroft. Li\erpoo!. 1

Variable Condenser Parts.—Complete sets of
|

parts for various capacities
;

panel mounting,
•ooor mfd 4s. 6d., -0003 mfd. 6s., -0005 mfd. 7s. 6d.,
00075 mfd. Ss., -ooi mfd. gs. 3d.. -0016 mfd.
12s. 6d. Postage 6d. each. Half doz. lots.
Post paid. Trade enquiries invited.—C. Old-

|

FIELD, lA, Choumert Road. London. S.E.15. I

New Fuller Block Acctmiulators, 2 \-ott 20 amp.
I

hour actual. Case t-l three, 28s. 6d. ; of five,!
42s. 6d. ; buzzers, 5s. 6d. ; copper wire D.S.C.,

'

40 to 44 gauge, i6s. lb. Trade supplied.— Kett '

& Co., Ltd., Electrical Department, 73, High
Street, Southampton.

Sullivan Six-Valve Amplifier, transformer
coupled. 4 H.F.. detector, L.F. Recent design,
perfect condition. Cost i 35. What offers ?

—

Box Z6, Bertram Day's .Advertising Offices,
9 and 10, Charing Cross. S.W.i.

TRADE ENQUIRIES.
Polished Mahogany or Teak Cabinets. Quotations

per return.— L.\NLA-.TFK^, ^7. i'aradi*. Birmingham
Firm of Telephone and Radio Instrument Manu-

facturers WMiiUi K- ^l.iil of quotations and parti-,
culars <il materials used for making mouldings for

'

the various parts. Manufacturers of raw material
suitable for making mouldings kindly get into
communication, giving particulars, to Box 1476,
Sells .^Advertising Offices, Fleet Street. E.C.4.

'

Forward all Enquiries for radio parts in brass,
copper and nickel, to Chas. Morgan & Son,
24. Farringdon A\enue. London.
The " Newtonia Wireless Factory " supply i

dealers with raw material and partly manufactured I

parts at the right prices. .A.ny parts manufactured
for the trade. Write for our list.— 13 15. Whit-

1

comb Street. Pall Mali, London, near Trafalgar!
Square.

Nameplates, engraving of all descriptions.—
Stilwell & Sons. Little Park Street, Co\entrv.

Wireless Inventors.-Patents and Trade Marks
Ad\ ice. Handbooks and Consultations free.— !

King. Re^d. Patent -Agejits. 146A. Queen Victoria!
Street. London. 'Phone, 682 Central.
Walsh, Holmes & Co., 148. Charing Cross Road. I

W.C.2., require quotations for reliable recei\ing;
sets and panels, also all brass parts, insulators,

j

valves, 'phones, etc. Factors only to the music
trade. Send lists and fullest particulars, or call, 1

BOOKS.
Technical Books.-Second haiid"and Xew Books

j

on every conceivable subject. ^ Catalogue free.
State wants. Books sent on approval. Books
bought.—Fovle, 121, 125 Charing Cross Road,
London.

FOR DISPOSAI.
Instmment Factory, freehold, about 5.000 sq. ft.,

on two concrete floors ; crane, etc. Situated
Elephant and Castle, London. L.C.C. building.
Owners wish to sell. Would leave half outstanding
at 5 per cent.

—'Phone Hop 1322, or write " H."
233. Bellingham Road, Catford. S.E.6.

" TRIUMPH "

CRYSTAL RECEIVER
{Approved. P.M.G. 419)

Price 12/6
HAVING NEARLY COMPLETED ALL
LONDON ORDERS WE ARE NOW READY
TO ACCEPT ORDERS FROM DEALERS
AND OTHERS WITHIN 20 MILES OF
THE BROADCASTING STATIONS OF
MANCHESTER, CARDIFF, NEWCASTLE,
BIRMINGHA.M, AND GLASGOW.

mPORTANT.
THIS IS .\ PERFECT AND COMPLETE
BROADCAST RECEIVER, APPROVED
P.M.G., 419, AND NOT A BO.X OF LOOSE
PARTS.

"THE TRIUMPH'
Accumulator Charging Sets

IF VOU HAVE ELECTRIC CURRENT IN
THE HOUSE, WHY BOTHER TO SEND
YOUR ACCUMULATORS TO BE RE-
CHARGED WHEN YOU CAN DO IT
YOURSELF BETTER AND MORE
ECONO.MICALLY.

GARAGE PROPRIETORS AND OTHERS
.MAKING A BUSINESS OF CHARGING
WILL FIND OUR EQUIP.MENTS ABSO-
LUTELY THE BEST AND .MOST FOOL-
PROOF SETS ON THE .MARKET.

COMPLETE OUTFITS FRO.M 30 -

r" T"
J J.

, 26, Church Street
, Soho, London, W. 1
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Wireless
VacuumTubes

I

ByJOHNScOTT-lAGGART.F.lnSl.P.
(Editor ot Modern IVireleis,.)

Beautitully bound in blue cloth,

250 pages, illustrated with many
diagrams. Get a copy to-day

—

you will need it often (or re-

ference. From all Booksellers or
direct from Publishers. 10/-

f .BlISHEHS Of AUTHOllTATiVE WIIEIESS UTERiTUIlf

DEVEREUX. COURT, STRAND W.C.2.

SITUATIONS WANTED.
Wireless Maoaser of Prominent Firm, ymug and

i-nergetic. di-siri"^ p<'Siti>'n witli pn if,'ressive firm.

—

Write H(i\ i4,Sn Sill- Fleet Stn-ct, E.G. 4.

Young Man {21) desires a situation in wireless
ir.ujr as Salesman or Demonstrator. A first-class

k:i'iulr.ii;f nf assembling and installation work.^
Write, i: N".. 185. Telsham Road. Putney.

Strong Lad (i^i) seeks situation connected with
wireless or electrical trades. Anv capacity.
Wages. 15s.—A. H., ^>^. Fulhani IM.ire. W.2.

SITUATIONS VACANT.
Managing Salesman tor Wireless Department of

t I. !"Ti 'jr. irn ^il ftnii. Goixi opening for enter-
priSMi;; m.ni. Write full particulars, experience,
etc., Box K.19, Bertram Day's Advertising
Offices, 9 and 10, Charing Cross, S.W.i.

MISCELLANEOUS.
The Proprietor '>t tlic I'atents. Nos. 137073 and

138318 for " System fur the Transmission of

Electio-Radiaut Energy " and " Method of. and
.Apparatus for. the Reception or Transmission of

Electro- Radiant F-nerg:>-." is desirous of entering
into arrangements, by way of license and other-

wise. OLi reasonable terms, for the purpose of

exploiting the same and ensuring their full develop-
ment and practical working in this country.—All

communications should be addressed, in the first

instance, to Haseltine Lake & Co.. Chartered
Patent Agents, 28, Southampton Buildings,
Chancery Lane, London, W.C.2.
Telephone Receivers Rewound up to 1,000 ohms.

5s. ; .:,ooo ohms, 7s. 6d. Cash with order.

—

M. E. Hampshirk, 139, Sydenham Road, S.E.26.
Accumulator Chaining Resistances, complete

with flL'xible cable and adaptors t«i charge from
any con\'enient lampholder, i Amp.. 22s. 6d.

;

2 Amp.. 25s. : 3 Amp.. 27s. 6d. ; 4 Amps, 30s.
;

5 Amp., 32s. 6d.

—

Waltham Manufacturing
Co., 2, Jackson Road, HoUoway, London. N,

HEATH & Co., Ltd.
iBSlrnratnt Works. New Eltbam.S.r.S

are prep«red to undertike in their fully

equipped workt— Wireless Apparatas

and Parti for the trade . Quotations given

to Blue Print!, laimediate attcJitini.

Pk4nt—Let GrtemJOI. tVint—'Ptiaris, Limdom,>

Portland's British

EBONITE
6, Cheapside, E.C.

and

32, NORTHAMPTON SO., CLERKENWELL
188. BLYTHE ROAD, HAMMERSMITH

Phone 4408 CLERKENWELL

" Portlanris A.l Drilling Mat."
y-" !«•'

- ;". r! lb-. . n 6 3
Post Office B Quality Half Mat,"
l.s" I-!" I' 110
3V' i7.i" \

"'"
. 18

Mat bv Sandblasting.

'

-)' -I' I'. "jlb> 110
Half sheets half price plus Is. Postage
and Packing 1 3 any weirtt.

.\BOVF. .\R¥. TR.^DK PI^IirK.'^.

Panels cut to any size, edges dressed 'Jd. per
S'luare inch. Trade is per cent, discount
l>^^r £2.

200 WIRELESS PARTS ready for the TRADE.

James Portland
6. Cheapside, E.C.2.

32, Northampton Square. Clerkenwell,
and

188, Blythe Road, Olympia, W.
Phone 4408 Clerkenwell.

R E SULTS
Whether as a source of practical information
for the Amateur or as a valuable medium for

every Advertiser, the <»est roaultm are

"Th?o':/gh°'i'ht^"Wireless World"
Far full fiart»£uiart mtfd adverHstHg r,itts affly /«

BERTRAM DAY & CO., LTD.
Comolato Mdwrtlmlna Servlcm,
9 and 10 CHARING CROSS. S.W.I

WIRELESS No. 5 on sale
& ALLIED TRADES REVIEW ;c^

THE ONLY WEEKLY PUBLICATION DEVOTED
EXCLUSIVELY TO WIRELESS TRADE INTERESTS

FOR THE TRADE ONLY
D.

Price 4' Weekly

Subscription Rates

:

Twelve months, 17/6

Six months - 9/-

Specimen copy and full particulars zuill be supplied 'on receipt of Trade Card to the Proprietors—

The Wireless Press Ltd., 12-13, Henrietta St., London, W.C.2
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ARE YOU LUCKY?
You are indeed !— if vou have

an alternating current supply

at home, for you can then charge

your accumulator efficiently at a

fraction of the usual cost, and

avoid all annoyance as well,

bv using the

"ACDIC
RECTIFIER
(M. A. Codd's Patent)

For charging

6-volt Batteries

2 amps.

90/-
Cooling Tank 15 - extra

State voltage

and periodicity

of supply.

MADE IN

VARIOUS SIZES

Illustrated Catalogue post free fourpence.

TRADE TERMS ON APPLICATION

Also Transformers, H. T. Con-
densers, Fixed Condensers, Rotary

Filament Resistances, Grid Leaks,

and other Wireless Accessories.

Zenith Manufacturing Co.
Contractors to H.M. Admiralty. War Ofi&ce

Air Ministry, Post Office, L.C.C., &c.

Zenith Works, Villiers Road,
Willesden Green, London, N.W.2
fbone : Willesden 1115. 'Grams : Voltaobm. Willroad, London

THE MARK OF

Filament

Resistances

2/.

RELIABILITY

Potentiometer

300 ohoH
(New Ex-Govt.)

4/6

2d.
5-

8-
1/6

EACH
Panel Type

witb Knok
and Pointer

I to 12 Volts. 1 to 33 amp .

VOLT & AMMETER
Combined Dead Beat Pocket Type. New and not German.
Splendid Instrument in Nickel Plated Case.

Ideal for Testine: Cells and Filament Current.
POST "F//* NUMBER
PAID •r>/0 LIMITEDOTHKR KXCKPTIONAL VALUES

Aerial Wire, Bri^'ht Hard Drawn, 7 zz's. copper,

3 3 pt-r luo'. l-jMincUfd, 7 .:i's, 4- per joo'.

Aenal Insulators, Shell Type* ::* "< ^i" 9d. . . Reel
I^anic and Burndept Coils, Full range stocked from
H.F. Transformers (Oojah), plug in t>-pe. 300 and

-,„, III,
T. -4 6 each : 1,000 metres, 5,6 ; ::.6oo

Ebonite 3-coil Holder, 10 -. 2-Coil—^with tension screws
H.F. Transformers. Formers only, with pins, eacJi

Telephone Transformers (Army type), 9 - each.
LP Trails! rnnTS. 15 - each. Radio Inst, make

Vernier Condenser, 5- Plate for panel mounting,
vpl'it-:-, 3 6, 001. 10,6; 0005, 7 -; -0003, 6,6

Wireless Jacks, with plugs, 16 the pair. Large stock.

High Note Buzzer (Army tN-pe), worth treble. 3 -

e-irh. Tapping keys. 2 -. Aluminium cased, 2,6.
Lightning Airesters. Siemens (ilass Tube t>'pe each
V^ve Holders. Flanged " A " t>'pe, 9d. Ebonite

with s nuts, 1,- each. Unequalled quality, 13.
Ebonite Panel, fitted 2 valve holders. 19, 3 holders
Valve Sockets, p**r set of 4 with 8 nuts, 6d. Pins, each
Transformer Holder, with 4 terminals and wired, each
Mica, ' 1' tr nili\, 002' thick, 3" x 2", doz. pieces

Inductance Shder Rod, J' square, 13" long, drilled, each
SUder. complete with plunger for i" rod . . each
Contact Studs, utti'i with nut and washer . . doz.

Condenser Vanes, '"-'t aluminium, 3J', doz. pairs

Condenser Spacmg Washers, small, 3d, ; large. 4d, doz.

Condenser Screwed Rod, t'niss 12" long, i",3d. ; 3 16"

Terminals, Mark 3N, plated or P. brass, 4 B.A., doz.

Terminals, mh all pattern, 9d. doz. : spade t\-pe. doz.

Dubilier Condensers. All capacities at prices advertised,

Skinderviken Microphone Buttons - - each
Fellows 4,000 ohms Headphones, with cords .

.

Brown s Featherweight Phones. 4.000 or 120 ohms.

.

Valves, MAPoni-Osram K 17 6, V 24 26 6. R4B
Guaranteed safe delivery, 3 Valves. Q36,6Q.X32 -

Ebonite Panels, matt surface, ground edges. 3 16",

Q" 6'. 2 -, 12- -g". 4/-, r. 9'x6', 2;6, 12' X 9",

Ebomte Engraved Dials, U-velled edge . . each
Ebonite Elngraved Dials, Uvelled edge with knob . .

Ebomte Standard Coil Pltigs, 1,3, moulded .

.

R.A.F. Microphones, exceptional value . . each
Oojah Basket Coils, set of 7. 150-4.500 m
Oojah Slab Coils, ^•i of H. 300-30,000 m.
Condensers. 1im .1 lype, 1 6, with leak . . each
Sistoflex InJsulating Tube, all colours and sizes yard
Condenser Scales, t-ngraved, 5d,, ebonite ditto

Accumulators, 2 \'->lt 45 amp. hr., fully charged
H.T. Batteries. Ever-ready and Siemens all sizes.

H.T. Batteries, i terminal. 6 sockets, 15 volt . .each

Basket Coil Boxes, fitted standard coil plug, 3!" dia.

Ducon Adaptors, Dubilier make
Ebonite Switches, S P. tumbler type if in. diameter

Plug and Socket Twinwire Connectors, " Malenco "

'* Airweight 4.000 ohms doable phones corded
Pocket Voltmeters, mi^kel plated, o—6 \-. .

.

Pulley Blocks, aluminium, ex-Govt., 1/6, galvanised

Aerial Insulators". F.con. patent pattern

Miniature N.P. Panel Tjrpe Switch Sets, anticapacitv
S.P.D.T., 1 6; D PDT. .

Write for " Complete Supplementary Price List of Excep-
tional Values, ' sent Post Free.

All goods sent CARRIAGE PAID British Isles) bat witb
orders under 5 6 add 6d. for postage.

JU Tonl/iv Hr Cn. I- I'-'-lnail <:- Riidw Engineers,
. n. layiOr Oi, V^O. Mscaulay St.. Huddersfield.

•R-l.-phnne -. 1 1 - l"''l' -'rairjs • Th. " ""

25-
4-

29
2d.
3;-
1-
5d.

5d.

1 -

1-

4d.

26
4d.

5-
21 -

30 -

26-

5-
9d.

13
9d.
2-
5-
76
19
5d.

7d.
10-

23
1 9
10 -

13
7d.
19-
4-
9d.

1 6

23

nii-h." Hurld.-r^h.-ld.
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MARCONI'S LATEST
^eic "Popular ^Carconiphont ^^rings ALL broadcasting Stations within T^ange.

A New and improved Two-Valve Marconiphoiie has been perfected and

IS now on sale.

With it, no rnalter what part of the country you live in, you can listen-in with

perfect results to alt the British Broadcasting Stations from Glasgow to Cardiff.

PRICE REDUCED.
Owing to the enormous demand created for this instrument, it has been found

possible to economise largely in overhead charges. The public is given ihe benefit

ot ihese economiep, and the New Marconiphone V2 is on sale everywhere at

£16 : 3 : 6
without accessories—or £24 complete.

"Che 'Criumph of the Master Mind.
Ask voiir local daikr AT OXCE alnul tJif S\-.r Marcuiiiphimc I'j.

All oidc-ts are bt-ln^ Jcall ..illi in sliul inlali'iti.

Marconi's Wireless Telegraph Company Limited
Marconiphone Department, Marconi House, Strand, London, W.C.2

Listen -in to all the
British Broadcasting
This wonderfully selective 2-valve receiver has the
i-tmost reactance allowed by the G.P.O. It has two care-

fully cahbrated circuits which allow of the most minute
timing plus the utmost simplicity in manipulating.

Beautifully finished in lacquered or nickelled brass, mounted on matt-

finiihed ebonite all mounted m a poliihcd walnut case.

Panel £13 143. Od. M.O. Valves 17/6 eacb. Pair 4000 obm Eriesscn

Phones. 60 volt H.T. Battery. 4 volt 30 ampere honr Accomnlatoc.
100 tt. Aerial 7,22 Enamelled Copper and Insulators.

Pr ce from Aerial to 'Phones,
packing and delivery

\\'rite to-day for lull particulars.

THE BRITISH L. M. ERICSSON
MFG. CO.. LTD.,

Inlernalional Buildings, 67/73, Kiti^swjy

W.C.2.

£J^O

We also make Crystai Sets—
range 15 85 miles

With Phones £5 Os. Od.

SELLING AGENTS.
Scotland : 37. Robertson
Sireei. GI«!eo
N.E. England : North
Brili^hEngmeering Equip-

ment Co.. Milburn House.
Newcastle-on-Tyne

WIRELESS
APPARATUS
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FILAMENT
RESISTANCES

2/6 each.

Postage 4d. As illustrated.

{Pat. applied

for)

STRIP OFF TWENTY JACKS (n 2/6
Two-way Plug for above . • • 1/-

Postage 6d.

DETECTOR, as illustrated
Postage 3d.

3 6

MICROPHONE BUTTON
2/6

BASKET LOW CAP
OR SLAB COIL
HOLDER, 21- each.

Postage 8d.

LIGHTNING CONDUCTORS,
2/6 each. Postage 3d.

TE L E G RAM S :

"QUOTATION-
BERESFORD BROS.

ELECTRICAL ENGINEERS,

2 & 3, BULL STREET, BIRMINGHAM

TELEPHONE:
7SQ0 CENTRAL

RADCOM CRYSTAL SETS
APPROXIMATE RANGE, 30 MILES

Double Slider Tuner, handsomely mounted on polished

base. Tested and guaranteed, complete with loo ft.

aerial wire, 2 insulators and lead-in terminal, i pair

B.B.C. Headphones, and B.B.C. Royalty £4
RADCOM RHEOSTATS
TRANSFORMERS

COILS, TUNERS
ACCUMULATORS

VARIOMETERS
AERIALS &c

adio
COMPONENTS. LIP

(E.P.i.I/

19, HATHBONE PLACE,
LONDON, W.l

IVIi^plinrie - - Museum 14^5-
Tele^^. Radponents, W'estcent. London.
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Series No. 2

Makers of over Half

the World's Telephones.

Western
Electric

CRYSTAL
RECEIVING

SET.

The Western Electric Crystal Pattern

Receiving Set has been specially designed

and developed to meet the demand for a

simple and inexpensive apparatus which
will enable the amateur—without electrical

knowledge— to take advantage of the local

"Broadcast" programme. It is simple,

inexpensive, and in its polished mahogany
box with hinged lid, is compact and handy
and looks well. A partition is included

which holds the double head receivers. The
set is complete with two spare crystals and
has quite an excellent range. A most
popular set.

Western Electric Company Limited.

Connaught House, Aldwych, W.C.2
Telephone— Central 734('.

WORKS :—
North Woolwich, London, E.i6

Telephone—East 3840 (10 lines)

Also at BEXLEYHEATH, KENT, and NEW SOUTHGATE, N.ii

Birmingham—Grenville Buildings, 12, Cherry St.

Leeds^Standard Buildings, City Square.

Cardiff—Motor House Chambers, 1, Wood St.

Manchester—Northern Assurance Buildings.

Newcastle— 20, SaviUe Row.
Glasgow—49, West Campbell Street.
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K? 3 DiS^e*

Get your copy
early or you may
be disappointed—

THE high standard set by the first

two numbers of this new Wireless
-Monthly is easily equalled—if not

actually surpassed—by No. 3.

Constructional Articles. Theoretical
Articles—together with an interesting

description of Wireless in the Post Office

by Lieut.-Col. Chetwode Crawley. R.M.A.,
M.I.E.E., and a special article on Wave
Transmission by Sir Oliver Lodge, com-
bine to make this issue of particular
value to the experimenter.

In view of the anticipated heavy demand,
buy your copy while you can.

^acUa |?ves6.i:tcl
PuailSMtRSOFAUTHOR-lTATIVt WIRELESS LITERATURE

DEVER£UX COUFCr. STRAND. W.C.2.

No. 3 now
on Sale

—

11-

My
Advice

Costs

Nothing

Can I help you?
I WILL GIVE YOU £50

if I fail to produce over 7,000 testi-

monials from others I have helped to

A SUCCESSFUL CAREER
Y«urs to success.

^ver}} man is the architect of his own Fortune !

If you are not in a trade, leam one ; if you are already in

a trade or profession, reach the top Of it.

ARE YOU QUALIFIED ^
for the JOB YOU SEEK *

WE TEACH Moit Moderate LEARNATRADI
BY PO^T Charges. OROT r-uai

Payable iVIonlhly. PR0FE8SI0II.

Write for one of oar FREE BOOKLETS on any o! the

following subjects :

Architectural Drawing

}

Matriculation
BoilJing CoDstruction Metallurgy
Clerk of Works' Duties Mining
Aviation Mine Surveying
Boiler Engineering Motor Enjoneering
Boiler Making Naval Arctiitectare

Chemistry Pattern Making
Civil Engineering Salesmanship
Concrete and Steel Sanitation

Draughtsmanship Shipbuilding

Electricity Structural Engineering

Engineering Surveying and Levelling

Foundry Work Telegraphy & Telephony
Internal Comb. Engines Wireless Telegraphy
Marine Engineering Special Course
Mathematics for Apprentices

If you have any ambition tell me what it is and let me
advise you free.

We specialise in all exams, connected with technical

subjects. If you are preparing for any exam., ask our
advice. All particulars free of charge. Parents should
seek our advice for their sons. If you are interested in

any of the subjects mentioned above, write naming the

subject, and we will send you our FREE BOOKLET.
Please state your age. (Courses specially combined to

meet all reqairempnts.) Advice Free.
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EX-GOVERNMENT APPARATUS
AT PRICES WITHIN THE REACH OF ALL

MARK III TUNER
Wavelength 100-700 metres.

This instrument is too well known to require detailed

description. . In its present form it forms a splendid

instrument, as the whole of the broadcasting- wavelengths
are well within its range. With the existing crystals it

will receive efficiently up to a distance of 30 miles from
the broadcasting station, whilst the addition of a low
frequency amplifier will magnify the signal strength

considerablv- The wa\-elength can be easily increased,

if desired, with sli^^ht modification.

Complete with lu'.! instructions, and ready for immediate
use.

PRICE, includine one pair of SULLIVAN 8.000 ohm
Telephones 1 complete with cords

£8 :0:0

B. MARK II RECEIVING SETS
Thii mslruMifiit w .i> a.'-i^ncd .is .1 livi^h r.uli" receiving

set for use on short wavelengths of 65 to 80 metres.

It can q^uite easily be converted for use on higher wave-
lengths, the method be^ng .thoioughly explained in various

recent issues of the Radio piess. and more particularly by
Mr. Ph-lip R. Coursev in the handbook " Disposal Board
Radio Instruments and their .Application to E.\perimeutal

Uses." A copy of the latter is supplied free with every

instrument.

The instrument contains inter\alve transformer, valve to

'phono transformer, condenser and grid leak, filament

resistance, change-over switch, and two vaKe holders.

Ditto, with variable
air condenser

£3
PRICE

: 15 : £4 : 15 :

AERIAL MASTS and EQUIPMENT
30' ditto, with all iK'tcsSrirv equipniont

£2 : 10 :

15' Steel Masts in sections, each ::' s^", complete with
halyard, pullev a-id stavs. P^r mast complete

15-
We hold the largest stocks of Wireless Apparatus in the Country.

THE CITY ACCUMULATOR CO., 79, Mark Lane, London, E.C.3

Send for our lists to-day-

Phone—A vemit:. 1310.

LONDON, W-
H. \'. Albri'w, =1', i..i.ri::i- Strfi-i, I'ortman Square
GLOUCESTER. SOM. AND WILTS.—
Bristol \^l^^:.^^ I - ,j C.th.mi Hill liristol.

SDXITH WALES- S. 111111 Wales Wireless Ins

A ml „t 33. RUE D HAUTEVILLE, PARIS.

LANCASHIRE AND CHESHIRE
Hriin ll.illiii-dr.ike & Son. Ltd.. Princes Street. Stoekporl.

LEICESTERSHIRE
W.tltiT Koue. Ltd., 96. Granbv Street. Leicester,

latiims Co . Ltd.. iS. West Bute Street. Cardiff.

Local Customers will greatly assist the work of our Despatch Department by ordering direct from our nearest Agents.
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REMARKABLE OFFER OF HEADPHONES
AT EXCEPTIONALLY LOW PRICES

;lv you direct from

8.000 ohms
30-
25 -

120

Why pay double the pr.ce and wa.t weeks tor delivery when we can
stock at halt manutacturer s prices

BROWN "A TYPE, 120 ohms, ReeJ Pattern
SULLIVAN, 120 ohms. 12 B

Cords, 3 6 extra. Res. postage. 1 - ejitra.

THOMSON-HOUSTON Frenchi. 4.009 ohms. .cmpK-tc willi <or.ls

Any of the above phones wiD be sent on
SEVEN DAYS APPROVAL

under our express guarantee that we w.U relund the full amount pall if not absoluteh .satisfied

Spark Gaps suit-

able for Light-
ning Arresters
as illustrated 2 6 each.

postage 4d.
These are made of solid alumin-
ium mounted on ebonite base.

The "VIOLINA
Loud Speaker,

£5:5:0
Packing and carriage, 5 - extra.

MORSE
TAPPING KEYS

Finest quality ex-Government Stock.

As illustrated - 4/6 each, postage 6d.

Better quality -66,,
Complete with buzzer, etc. 1 0/6 each

postage 6d.

THE MICROSWITCH
RHEOSTAT
The finest resistance

ever put upon the

market. Enables a

microscopic adjust-

ment to be made.

The " on " and
" off" switch makes
it unnecessary to

aherthe adjustment.

Easily fixed.

Complete 6/6 each

Postage 4d

.

Read this Unsolicited Testimonial.
ph'iiK.' : 6oh NEW CROSS.

To The Citv Accumulator Co., 46. Lordship Lane,

79, Mark Lane. E.C. 3. East Dulwich, S.E.

: Dear Sirs.

Having, as your books will testify, sold several of your Violinas,

you may be interested in knowing the expression of opinion conceminp
them, that all my customers freely express. They are delighted with
the sweetness and purity uf tone : music is rendered with great

; clarity of tone, and speech free from distortion, even the letter
" S," so often reproduced by loud speakers as" th." comes through

: as a clear sibilant sound.
Congratulations on ha\ing put on the market the perfect loud

speaker,
I will be pleased to give a demonstration .of the qualities of

vnur Violina to anyone to whom you care to give my address.

Please send two more Violinas H.R. and oblige.

Yours faithfully (Signed) R. Coi.will.

THE CITY ACCUMULATOR CO.
79, MARK LANE, LONDON, E.C.3

'Phone : Avenue 1316. And at 'i'i. Rue d'Hauteville, Paris. Agents for all BURNDEPT Apparatus.

.-Vaent? : I'.nstol Wireless Co.. 52. Cothain Hill. Bristol. South Wales Wiri-leis Installation Co., Ltd., i». West Bute Stnft, Carilill.

Wtlt-'r Rovse, Ltd., 96. r.raiiby Strct^t, L'^icester. H. \'. Albrow, 56. Cieorge Street. I'ortniaii Square, W,



THE WIRELESS WORLD AND RADIO REVIEW March 31, 1923

You must have good
Components if you want
a good instrument
A chain is as strong as its weakest link. See that every
link of your instrument is perfect by obtaining the finest
quality Component Parts.

VARIABLE CONDENSERS for

paiiel ijiuumiiig. Accurately

gauged and assembled. Precision

adjustment. Complete with en-

graved dial. Price :

•ooi m.f. -0005 m.f. -0003 m.f.

19 6 13 6 116

ALL SENT
POST FREE
Sen d your
order to-day.

FIXED CONDENSERS.— Highly

t-fftcicnt. Copper foil elements.

Best ruby mica di-electric~ All

standard capacities to -005 m.f.

In stock—002 m.f., -0003 m.f.

Price, any capacity, 18.

VERNIER CONDENSER. For
panel mountnig. .Approximate
ma.ximum capacity, -ooooi m.f.
-Minimum capacity negligible.
Price, complete with engraved
dial, 9 6.

UNIT COIL HOLDERS.—A highly
convenient form of .Adjustable

Coil Mounting, designed to

eliminate hand capacity effects.

Well made in ebonite and brass
throughout. O.xvdised finish.

Price : .Moving, 3 6. Fixed, 2 6.

FIVE-POINT JACKS.-Lives a
double break action when plug is

inserted. Suitable for panel
mounting. Price, each 19.

VARIABLE CONDENSER PARTS
Ready for assemblv

; p.icked in

cardb<»ard b<:>x, Pric-e

001 m.f. -0005 m.f. -0003 m.f.

9 6 8- 6 6
Dial, 2 - e.xtra.

LOW FREQUENCY TRAMS-
FORMERS (Imcriaive). Correctly
designed for maximum efficiency.

Fully guaranteed. Separate insu-
lation between layers. Price £1.

TELEPHONE TRANSFORMERS.
Fully guaranteed. I'ricc 18/6.

IWO-WAY
each 3 3.

PLUGS. Price,

TELEPHONE-
4686

CENTRAL.

W. ROSENWALD
21, DALE STREET, LIVERPOOL.

TELEGRAMS :

•• REPUBUC.
LIVERPOOL.'
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ATTrVT ANfl'Q IMPORTANT
/iUljIiLiiiilli a ANNOUNCEMENT
The constantly Increasing demand for AUCKLAND PRODUCTS has coiiu)elled us
to open a new and extensive factory situated at 125-131, ROSEBERY AVENLK, E.C.I.
The largest factorj- in London devoted ontlrelv to Radio Apparatus

SPECIFY AUCKLAND PRODUCTS
Crystal Reception of

Broadcast Music is

Perfect Reproduction

Illustrated is our Universal
Adjustment Detector, Fitted
with 2 Crystals, finished as

a High Class Instrument.,

mounted.
Price : 7/6

THE MOST RIGID
CONDENSER ON
THE MABKET.
Fitted with Aluminium
Top & Bonom Plates.

Vane Spacing '072"

•001 .. .. 24/-
0005 .. 18/-

0003 .

.

.

.

16/-
0002 .. 15/-

T/iese

Condensers
are fitted

unth Knob
»C- Bevelled

Dial
Engraved
O'—ISO"

POTENTIOMETERS.
Useful for Grid Potential Crystal work,
e:c., etc. Typical of all Auckland
Products. Finished in Instrument style.

Resistance 250 chms.

PRICE (as lUustrated). 8/6

A USEFUL DEAD END
SWITCH.

Suitable for Frame Aerials or
like purposes. Supplied
mounted as shown.

PRICE, 8 Point 10/6

" Auckland " L.F.

Transformers
Known and used throughout
the World by reason of their
extraordinary Ratio of Am-
plification, without distortion.

The Besult of Experience

Use Auckland Transformers,
both H.F. and L.F.

Specify and
SEE YOU GET THEM.

L.F. Transformers

20/" EACH.

^^^ Fil Besistances.

Smooth Contact,
btted with deep
Bearing Bush
and Knob.
Res. 6 ohms.

PRICE 4,6

TELEPHONE TBANSFOBMEBS.

For use with
120" Phones.

Unmounted,
13 6

!^ Mounted, 17/6

G. Z. AUCKLAND & SON, 395,
Faclorirs- ^Sll^GTON. N. WIRELESS INSTRUMENT MAKEHS. 'Phone:

LONDON OFFICES:

St. John Street, E.C.I.
3173 CLERKENWELL.
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REDUCTION IN PRICE |

With the first number of \'^ol. 12 dated ^

APRIL 7th, 1923 |

The Wireless World |

and Radio Review |

will be published at =

4
D

WEEKLY

Annual Subscription 20/- post free.

In addition to the usual features No. 1 of the new volume

WILL INCLUDE

Design for a Complete Receiving Station.

Equipping a Home Wireless Workshop, by F. H. Haynes.

New Ideas for the Experimenter.

The Principles of Wireless for the Beginner, by W. James.

How to Make Standard Instruments for Your Own Laboratory,

by Philip R. Coursey.

Neon Tubes and their Characteristics, by S. O. Pearson.

= Obtainable from all Bookstalls & Newsagents, Order Now. =

THE WIRELESS PRESS, LTD., 12-13, Henrietta St., London, W.C.2 m
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DUBILIER CONDENSERS
QUALITY PRODUCTS AT POPULAR PRICES.

Because we concentrate on manufacturing condensers you get

good deliveries.

Our policy makes sure that in Dubilier Condensers you get

quality products at popular prices.

Dubilier Mica Condenser. Type 600.
For use in wireless receivers, with or without Dubilier grid leaks.

o-oooi mfd. and o-ooog mfd. - 2/6 each

O'oci mfd. to o'ooj mfd. - 3/- each

Condensers with grid leaks - 5 - each

Tested to I ,ooo volts.

Dubilier Mica Condenser. Type 600a.
For close mounting in wireless receivers, space occupies 2§ Xf .

below o'ooi mfd. - - - 2/6 each

from O'OO! mfd. to 0'0O5 mfd. - 3/- each

Tested to l,ooo volts.

The Dubilier Condenser. Type 577,
Is a small power condenser and is suitable for either transmitters or

receivers. It has extraordinary small losses and the capacity

remains constant under all conditions.

From o-oooi mfd. to 0"Ol mfd. 7/6 each. Tested to z,ooo volts.

Trade terms and descriptive leaflets of these and large powzr Dubilier Condensers

will be sent on request.

THE DUBILIER CONDENSER CO. (1921) LTD.
DUCON WORKS. GOLDHAWK ^ROAD, LONDON. W. 12
Telephone : Hammersmith 1084.
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ASHLEY WIRELESS TELEPHONE CO. LTD., LIVERPOOL

London, Cardiff, Birmingham and
Southern Counties—Pettigrew &
Merriman Ltd.. 122/124, Tooley
St., London. S.E. 1.

Yorkshire—Carr & Childe, 38,

Park Row, Leeds.

N'ottingham—Gillott & Son.

^^taffordsliire-D. Shannon, Wyvem
Granite, Suiton Coldfield.

Distributing Agents—
North Wales—Thornton 6 Evans,
37, Regent St., Wrexham
Derbyshir2—Clive & Co. Derby.

Westmorland - J . K . Thornborough
& Co., Crescent Rd., Windermere-

Northumberland— .-. ilson & Ridley

161, Northumberland St., New-
castle-on-Tyne.

Shropshire — I. Hopley P* Son,
Dodrington, Whilcliurch-

-Ramsey Power Co.,Isle of Man-
Ramsey.

Glasgow and South Scotland—
Fraser & Borthwirk, Delta Electric

Works, 53. P.it St., Glasgow.

Aberdeen and North Scotland—
Lawson, Turnbull6Co. Ltd.. 8'i8
Mealma'-ket St., AlicrdfCTi

X\X^O NE\X^ BOOICS
for the

NON-TECHNICAL READER
Ml III

HOW TO BUILD

AMATEUR VALVE STATIONS
By

PHILIP R. COURSEY, B.Sc, F.Inst.P.

Price 1 6 net. Pest free 1/8

A book which gives ihe basic

principles of wireless communication,

describes the valve and iis uses,

explains the component parts of Valve

Receiving Sets. It also dealt with

Aerial Construction, mdoor and out-

door. Lightning Switches, etc., and

the makrni! of Valve Sets.

ELECTRONS, ELECTRIC WAVES

AND WIRELESS TELEPHONY
By

DR. J. A. FLEMING, M.A., F.R.S.

Price 7/6 net. Post free 8/3

The popular features of Dr, Fleming

are well known to thousands of people.

In this volume he reproduces his Popu-
lar Christmas Lectures given at the Royal
Institution of Great Britain. The sub-

ject is dealt with thoroughly and simply

and those who wish for a non-technical

explanation of electricity and of wireless

cannot do better than read this book.

Ill III

THE WIRELESS PRESS LTD.
12-13, HENRIETTA STREET, LONDON, W.C.2

REVISED AND ENLARGED EDITION. JUST PUBLISHED.

HANDBOOK OF
TECHNICAL INSTRUCTION FOR WIRELESS TELEGRAPHISTS

3.S.J Pdiies.

By J. C. HAWKHEAD and H. M. DOWSETT, M.l.E.E.

316 Diagrams, etc.

Price ^f /^3 nell.

POSTA(,l-J .1.1.

Give.s siinjjle instruction in the general principles of practical Wireless Telegraphy.

THE WIRELESS PRESS, LTD., 12-13, Henrietta Street, Strand, London, W.C.2.
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