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REACTION

Ggeg j"HESTAVOX II" No. 2049

2 -Valve Broadcast Receiver

Price (aPsaililetIstralleitij £12 -7 - 6
(hielasire of all Royalties.)

TO THE PUBLIC.
ASK YOUR DEALER FOR A
DEMONSTRATION OR WRITE

US FOR A CATALOGUE.

TO THE TRADE.
WRITE US AT ONCE
FOR TRADE AND

AGENCY TERMS.

EVERYONE realises the vast importance of the use of
variable reaction in Receiving Apparatus, and it
has recently become a standard feature in many

Broadcast Sets. In this connectionwe should like to
emphasise the fact that HESTAVOX I Receivers con-
taining two or more valves have been fitted with Variable
Reaction SINCE THE BEGINNING OF LAST
OCTOBER, when 'they were first placed upon the
market. At that tine, owing to the widespread belief
that Reaction of any description was not permitted under
G.P.O. regulations, we refrained from extensively adver-
tising this very vital point in the construction of our
HESTAVOX II. I Receiver, which has achieved such remark-

able success in selectivity and long-distance reception.
In order, however, to settle any doubts, we would point
out that the I HESTAVOX ri. I Receiver is, AND ALWAYS
HAS BEEN, fitted with Variable Reaction to the fullest
extent permissible under Post Office regulations, and com-
plies with all the requirements of a Broadcast Licence.
It is said that self -praise is no recommendation, but the
present enormous demand for I HESTAVOX I apparatus from
Trade sources conclusively proves that from the first we
knew how to design and manufacture an instrument which
would at all times hold its own both as regards efficiency
and reliability.

THE " HESTIA" ENGINEERING COMPANY
32, Palmerston Road, Acton, London, W. 3.

1 min. South Acton Stn. ,N.L. or District Rigs.)
Showrooms open : 9 a.m.-6 pin. Telephone : Chiswick 586.

Headgear Telephones
OUR A TYPE

Total If Stamped
Resistance 25 ,,,,,, B.B.C.

2,100 ohms. 6d. extra.

PER PAIR

SOUNDLY CONSTRUCTED
ALL FITTINGS NICKEL PLATED
LIGHT AND COMFORTABLE

Of special appeal to ladies, as they arc equally comfortable
in any position, even with the headbands, which are cloth

covered, under the chin.
Let us have your enquiries. We are always glad to

advise on anything connected with wireless.

.117ST 017T :
"Coil IIIIIinbing on the 91..oliap Machine"

PRICE II-.

SEND FOR OUR
New Wireless Catalogue

POST FREE 6d.

MITCHF,LI,'S IbTITE111t. LTD.
McDERMGTT ROAD, PECKHAM S.E.15.

TINGEY
3 VALVE
Broadcast
Receiver

This splendidly finished instrument
is distinguished by its uniform efficiency, its simplic-
ity of operation, and the clarity and strength of the
reception it gives. In addition it is readily adaptable
for further amplification when required.
The wave -length range-Soo-3,000 metres ----embraces
the wave -lengths of all the -British and Continental
Broadcasting Stations. The set comprises i H.F., x
H.F. and Rect., and x L.F. Amplifying Valve.
PRICE. as illustrated less Valves, E5
including Broadcasting Fee -5-0

Other Receivers from £9-12-6
ALL TINGLY Valve Apparatus'is dulp licensed under Marconi
Patents for Amateur use in Great Britain and all Broadcast
Rreeirers bear the B.B.C. Stamp.
Illustrated Catalogue of 1, 2, 3, 4, and 5 Valve Broadcast
Receivers and Experimental Unit System with all accessories,
Post Free 6d.

Telephone :
Hammersmith 1916

Telegrams : Tingoidar,
London."

92, QUEEN STREET,
HAMMERSMITH,

LONDON, W.6,
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TOPICAL NOTES AND NEWS.
A First Night.
T HEAR that on April 16th, Act 2 of

" Battling Butler ' will be broadcast
from 2 L O. The other evening the

B.B.C. broadcast for the first time in
history a " first night " performance,
" Marriage by Instalments." The only
drawback was the fact that we had the
play, also, in instalments, but that's only
a pathetic attempt to try to be funny.
Seriously, though, the transmission was
O.K. Let's have some more of a like ilk.

* * *

New Musical Director..
T HEAR that Mr. Stanton Jefferies hasI been appointed musical director of

the B.B.C., and that in future he will
be in charge of the musical items of all the
B.B.C. stations. This does not mean,
however, that provincial stations will not
be allowed to exercise their own ideas in
arranging the musical part of the pro-
gramme. Mr. Jefferies is out to encourage
initiative all he can, and I wish him the
best of luck.

* * *

An Uncontrollable Factor.
ASCHEME has been evolved for the

employment of the broadcasting
stations at certain hours during the 

(lay for communicating with the moving
motor vehicles belonging to the larger
road transport companies. It is suggested
that arrangements should be made with
the Post Office so that telegrams addressed
to motor vehicles could be handed in at.
any post -office and forwarded to the most
convenient broadcasting station. On paper,
the idea might seem quite workable, but
there is one uncontrollable factor to be
dealt with, and this is the time factor in
the transmission of land line messages.
Electricity might travel many thousands
of miles per second, but I somehow am
inclined to think that a motor vehicle-
even a ten -ton lorry-would reach its
destination before any special telegram.

 Anyway, neither the B.B.C. nor P.O. have
yet been approached with. regard to this
scheme.

* *

Centralising Broadcast Programmes.

Not many listeners -in in the Manchester
area are aware of the fact that at
times they are listening to the

London and Birmingham broadcasting
stations' concerts which are received on a
special receiving aerial and re -transmitted
by the Manchester station. The success of
such experiments, which have been con-
ducted several times, indicates that there
are great possibilities of the practicability
of such a scheme whereby only one broad-
casting station-say, at Birmingham-
would be necessary, the other stations
acting merely as relays. Thus the B.B.C.
would be able to concentrate on such a

centralised programme, and the best of
the leading artists could be engaged.
I need hardly dwell on the advantages
of such an arrangement, as they are more
than obvious.

*-
The Children's Hour.
IAM glad to learn from Captain Eckersley,

who is now in charge of the children's
. hour from all the broadcasting stations,

that he intends to thoroughly reorganise
this part of the evening programmes.
I understand that both the tiny tots and
the older kiddies will be catered for, and
that the items will be more varied in nature.
The material for these will be distributed
to the various stations in advance.

* * *

Controlling a Battleship.
THE possibilities of wireless control

in naval warfare were strikingly
shown in recent manoeuvres of the

United States fleet. The battleship Iowa,
steaming full -speed without a soul on board,
was made to simulate an enemy vessel
attempting to escape the fire of the battle-
ship Mississippi. The Iowa was steered by

This is the highest broadcasting station in the
world, being 2,175 feet above Boteford Bay Station,
which is now operated as a feature of the Brazilian
Centennial by the Westinghouse Electric Inter-
national Company, which broadcasts Grand Opera

direct from Rio de Janeiro.

radio from the shore several thousand yards
away, and was at all times perfectly under
control.

America's Silent Nights.

"
SILENT NIGHTS," inaugurated in

Chicago, when local wireless broad-
casting stations forego the presenta-

tion of programmes, have resulted in many
feats of long-distance reception.

A plan whereby " silent nights" would
be adopted by broadcasting stations
throughout America is being discussed.
Under this plan stations' in a certain
district would not broadcast .on Monday
night, another district would not send on
Tuesday night, and so on throughout the
week. In this way the entire country
would have a silent night once a week.

* * *

Aerials Across Streets.
FOUR applications were received by

Newcastle Corporation Town Im-
provement Committee for permission

to allow wireless aerials to cross public
streets in different parts of the city, but
they were all refused on the ground that,
should the wires break, they might be a
source of danger to the public.

Warning to Motorists.
THERE seems to be quite an epidemic

of petty pilfering by people obviously
wireless enthusiasts. Receivers and

wire have disappeared in alarming quantities
from public telephone call -boxes, and
a motorist dare not leave an inch of copper
wire exposed when he leaves his car mo-
mentarily unattended. I, personally,
witnessed the lamentations of a holiday
motor -cycle tourist who was stranded in a
lonely Devonshire village with his motor-
bike, minus all its H.T. cable and rear
and headlight wiring, and this occurred
during just a few moments' call at the
village inn. Unfortunately, I could not
help him, except with six inches of H.T.
cable, by shortening my own. I left him
stringing hairpins togeiber and insulating
the resultant ` cable " with valve rubber,
spare tyre patches, and perfectly good
three -halfpenny stamps.

P.M.G. and " Home-made " Sets.

POSSIBLY,
by the time these words

are read, Sir William Joynson-Hicks,
the Postmaster -General. will have

announced his decision in regard to that
problem of the hour, the question of the
home-inade set. The other day he received
a deputation representing 4,000 manu-
facturers of wireless apparatus.

(Continued on next page.)

x Pages 203-30P. art.! missing x
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NOTES AND NEWS.
(Continued front previous page.)

The Shysters.

AS a Business Nation-are .we narrow-
minded ? Upon my soul, I am
almost inclined to believe so when I

hear all this talk about broadcasting doing
the theatres harm. Where is the imagination
of our theatrical magnates ? Are they so
despondent about the quality of shows they
put on that they don't like the idea of them
being broadcast ? Read the following,
which I clipped from the " Daily Mail " the
other day :

" Opera companies and theatres give
broadcasters every facility, as they also
have -profited immensely from the publicity
accorded their performances by radio. The
Manhattan Opera House (New York City),
for instance, was playing to half-filled houses
until the management permitted one of the
large stations o broadcast ' Tristan and
Isolde.' The very next evening the house
was filled by owners of receiving sets and
their friends."

*

Over There and-
IT is estimated that the " invisible audi-

efices " of the United States number
20,000,000. Throughout the country

more than 600 broadcasting stations are in
Operation. The authorities have licensed
25,000 owners of sending sets. The owners
of receiving sets require no licence as in
Great Britain ; but it is known that they
exceed in numbers the 14,000,000 people
who subscribe to the telephone or 12,000,000
who possess motor -cars or lorries.-
" Daily Mail."

Over Here.

ALTHOUGH it is estimated that there
are about 200,000 listening -in sets
in use in the country, less than half of

these are licensed. If these figures are cor-
rect, the first year's loss to the Broadcasting
Company is more than £60,000 and to the
Government f25,000.-" Daily Mail."

* * *

Another Stunt.
THE " Daily Express " had a loud shout

the other day about the Broadcasting
monopoly. This paper wants the

P.M.G. to select " ten firms of repute," etc.,
to run broadcasting, and offers to do the
trick itself for nothing. If the latter
suggestion was adopted, the " D. E." would
simply be cutting its own throat as regards
a monopoly. As for the poor news bulletin,
the daily press are to blame for that. Their
ubjections to a full broadcasting news
service are well known.

The attitude of POPULAR: WIRELESS in
this attack on the B.B.C. is given on the
Club Reports page.

*

Great Tenor at 2 L O.
ONE of the most enjoyable items that

I have yet listened -in to was the recent
broadcasting from the London station

by Mr. Mischa -Leon, the great operatic
tenor who has just returned from Prague.
A wonderful voice most wonderfully suit-
able for wireless transmission was the
opinion of everyone who listened -in on this
occasion,

TELEPHONY
Station. Call sign.

London Broadcasting

Marconi's Cruise.
SENATORE MARCONI will have

probably set sail on his yacht
Elettra for an extended cruise by

the time these words are read. He intends
carrying out a series  of experiments con-
nected with the problems of interference,
and will doubtless have some interesting
results to show when he returns.

* * *

Various Items.
DURING the concert at the Albert Hall

to -morrow, Saturday, Madame Lily
Payling will visit the London Station.

broadcast a song which will be reproduced
at the Albert Hall by means of loud speakers,
and then return to conclude the concert in
person.

The Yorkshire and District Electric Lamp
Repairing Co., Ltd., ask me to point out that
they are the actual repairers of broken
valves. Their agents are Messrs. G. W. I.,
Ltd.

* * *

Will the amateur who wrote to the
Editor saying he had heard V T C (Basra) on
a crystal set come and have lunch with me
one day. I do admire imagination.

l'opear Wireless Weekly, April 14th, 1923.

To Assist Progress.

WITH a view to exploring the possibili-
ties of developing wireless telephony
over long distances, the Postmaster -

General has appointed a Committee " to con-
sider in the light of recent progress in wire-
less science the possibility from a technical
standpoint of transatlantic wireless tele-
phony of sufficient reliability for commer-
cial use, and to advise what practical steps, if
any, can at present be taken to develop this
means of communication." The Committee
will be constituted as follows :-

ADMIRAL of the FLEET SIR HENRY
JACKSON, G.C.B., K.C.V.O., R.N. (chair-
man) ; MAJOR -GENERAL SIR F. H.
SYKES, G.B.E., K.C.B., C.M.G., M.P.
Mr. R. A. DALZELL, C.B.E., Director of
Telegraphs and Telephones, General Post
Office ; PROFESSOR W. H. ECCLES, D.Sc.,
F.R.S. ; Mr. F. GILD, O.B.E., president
of the Institution of Electrical Engineers ;
Mr. E. H. SHAUGHNESSY, O.B.E., Engineer
in -Chief's Department, General Post
Office ; with MAJOR A. G. LEE, M.O., of
the Engineer -in -Chief's Department, at
secretary.

ARIEL.

What you can hear
every evening of the week on your set.
AND MUSIC TRANSMISSIONS

Wave -length
in metres. --

Remarks.

Station, Strand .. 2 L 0 369 a 11.30 to 12.30 every morning and usu-
ally every evening, 5 to 5.45 p.m. ;
7 and 9.30, News ; 7.15, Orchestra ;
8.25 to 10.30, Music. Sundays from
8.30 p.m.

Newcastle Broadcasting
Station 5 N 0 400 As a rule from 7 to 10 p.m.

Manchester Broadcasting
Station 2 Zy 385 Every evening usually from 4.30 to

10 p.m.
Birmingham (Witten)

Broadcasting Station 5 I T 425 Every evening usually from 6.30 to
10 p.m. (News, Concerts, etc.).

Glasgow. Broadcasting
Station .. .. 5 S C 415 5 to 10 p.m.

Cardiff Broadcasting
Station .. .. 5 W A .. 353 5 to 10.30 p.m.

Croydon .. G E D .. 900 Throughout day to aeroplanes
Pans ... . ... FL 2,600 11.15 a.m., Weather Report ; 6.20 to 7

p.m., Weather Report and Concert ;
10.10, Concert.

Konigswusterhausen L P 2.800 4 to 6.30 p.m. . .

The Hague .. PCGG 1,085 . Sundays, 3 to 5 p.m. (Concert).
Haven .. OPVH .. 1,100 12 noon and 4.50 p.m. Telephony.
Radio-Electrique, Paris .. 1,565 5.5 p.m., News Items ; 5.15 to 6.10,'

Conriert ; 8.45 p.m., News Items ;
9 to 10 p.m., Concert.

School of Posts and
Telegraphs Paris to 450 Every Tuesday and Thursday, 7.45 to

10 p.m. Saturdays, 4.30 to 7.30 p.m.

Note.-See announcements in daily Press for last minute alterations in times of Broad-
casting Programmes. No Broadcastiqg during hours of public worship on Sundays.

NOTE.-The Bar Lightship, Liverpool,
sends telephony at 7 a.m., 9 a.m., Ila.m.,
12 noon, 1 p.m., and every two hours until
9 p.m. Calls " Pock Office " Liverpool
answers " Bar Ship."

In addition to the reonlar transmissions
carried on between the British amateur

stations; much telephone conversation may
be heard from St,. Inglevert (A M), Le.
Bourget (Z M), and Brussels (B A V). These
stations are quite powerful, but they call for
a little extra care in tuning. Wave -length,
900 metres.

All times given at G.M.T.
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SOME DISTORTING INFLUENCES IN RADIO -BROADCASTING.
By Dr. N. W. McLACHLAN, M.I.E.E; (of the Marconi Research Works, Chelmsford).

Each week I hope to publish special articles for the advanced amateur and experimenter. Further articles by Sir Oliver
Lodge, and contributions by Major -General Squier, Dr. Lee de Forest, and others, will shortly appear.-THE EDITOR.

THE object to be attained in the com-
plete system of a broadcasting trans-
mitter and receiver is a linear control.

That is to say, if the musical sounds have
a certain wave -form before broadcasting,
the sounds issuing from the reproducing
device at the receiver should have the same
wave -form, but, in general, a different ampli-
tude. Owing to the fact that the currents
in the various parts of the system depend
upon the frequency, the intensity of a sound
in the receiver will vary according to its
pitch, although in the concert -room all the
notes sound equally loud. This means that
if a curve is plotted showing the relation
between frequency and output intensity, for
.equal input intensity, it will take such a
,form that it will be evident that both the
higher and lower musical tones are reduced
considerably in comparison with those in
the middle register.

Action of Diaphragms.
In speech and in music, it is the upper

tones which determine the interpretation of
the sounds, and are responsible for their
discriminating properties. Thus a system
whose complete characteristic is akin to
that shown by such a curve will give dis-
tortion, and the sounds will be muffled
owing to the dearth of higher harmonics.

Telephonic systems can be severely tested
when reproducing the jingling of coins, the
high notes of a violin or piano, the high hiss
of the sibilants, drums and the clapping of
hands. Some good test words are, sink,"
" ships," " five," " thrive," " invaluable,"
" Mississippi," " thistle."

We will now indicate briefly the chief
causes of this effect of selectivity. The
first instrument in which this occurs is the
microphone, and it is a property peculiar
to all vibrating systems. In a microphone
the vibrating member is usually a circular
diaphragm. When reproducing the piano,
the action on the diaphragm is a percussive
or impulsive one, and in addition to re-
producing particular pianoforte notes, the
diaphragm superimposes a vibration of its
own. The frequency of this vibration
depends upon the diameter, thickness, and
material of the diaphragm, and is known as
the resonant or free note of the diaphragm.
For example, in a telephone receiver, this
resonant point occurs at about 800 cycles per
second.

Superimposed Frequencies.
Usually iron -cored transformers are em-

ployed between the microphone and trans-
mitter to step up the voltage of the micro -
phonic currents. The windings of these
transformers have both inductance and
capacity, and will exhibit the same phe-
nomenon of resonance as a telephone
diaphragm at a certain frequency. This
will again introduce the problem of selec-
tivity, and, in order to obtain approxi-
mately uniform transforming action over
the audio -frequency range, a damping or
high -resistance rod should be connected
across high -inductance windings.

In the transmitter itself, the main oscil-
lator is usually coupled to the aerial, and it

is well known that since any wireless circuit
can be tuned, it exhibits the phenomenon of
resonance to which we have just alluded.
Now, when the carrier wave is modulated
by the currents induced in the microphone
system, there are two additional high -
frequency oscillations created for each audio -
frequency component of the sound. If the
carrier wave has a frequency of 750,000
cycles per second, and one of the audio
components has a frequency of 10,000
cycles, the frequencies of the two additional
vibrations will be , 750,000 - 10,000 and
750,000 + 10,000. There are thus three high -
frequency oscillations associated with each
tone in a musical sound. If the tuning of
the transmitter is very sharp, there will be a
reduction in the intensities of the two
side frequeneies, and the degree of reduction,
will increase with increase in the frequency
of the musical sound. The ideal selectivity
curve of the transmitter will clearly cause
no reduction in intensity ; that is, the
musical scale will be uniform. The selec-
tivity or resonance curve should; therefore,
have a flat top over the range 740,000 to
760,000-that is, a compass of 20,000
cycles.

Distortion due to Rectification.
In the receiver there is also a series of

tuned circuits, and these circuits should,
therefore, not be too selective. Much has
been written on the subject of reaction, and
we are now in a position to examine
causes distortion in radio -telephony. The
chief object of using reaction is to receive
signals with the least number of valves.
When reaction is not employed, more valves
are required, owing to the comparatively
large resistance of the receiving oircuit. The
effect of reaction is to reduce the resistance
and therefore the damping of the receiving
circuit, so that currents due to the feeble
influence of the electromotive forces in the
aerial are comparatively large. When the
resistance of an oscillatory circuit is re-
duced considerably, as is the case when
reaction is employed in a high degree, the
resonance or selectivity curve of the circuit
becomes very peaked, and the top of the
curve is far from being flat. Bearing in mind
that we ought' to be able to receive equally
well a band of frequencies from 740,000 to
760,000, it is clear that with a highly selec-,
tive circuit this is impossible, and the
higher audio frequencies in speech and
music which are responsible for their inter-
pretational qualities are reduced to such an'
extent that the sound is muffled and'hollow.

In all receivers there is incorporated a
rectifier. Let us see what distortion may
arise from the operation of rectification.
We have already shown that a musical
sound in radio -telephony consists of a very
large number of high -frequency vibrations
on each side of the carrier wave. During
rectification, the heterodyning effect which
takes place between these frequencies
themselves, and between them and the
carrier wave, creates, in addition to the
original musical frequencies, a whole host of
others. These others represent double the
frequencies of the components of the musical

sounds and their sums and differences. The
proportion of these alien frequencies to
those from which they are produced depends
upon the degree of control applied to the
oscillation valves of the transmitter-i.e.,
the depth of modulation. If this exceeds a
certain amount, the sounds produced in the
telephones or loud speaker are particularly
distressing.

Moderation of Signal Intensity.
Passing from the rectifier to the speech

magnifiers, there may be distortion caused
by iron -cored transformers due to resonance
effects in the windings, but the remedy for
this disease has already been cited. A
further source of distortion may be due to_
the use of unsuitable valves, and the varia-
tion of voltage on the grid of the valve may
be such that it reaches its rectification and
saturation boundaries. A valve should
always be worked on the sensibly straight
portion of its characteristic curve. Valves
used for speech amplifiers should, therefore,
be capable of dealing with a comparatively
large voltage variation on the grid without
rectifying or saturating.

In either H.F. or L.F. amplifying valves
it is eminently desirable to avoid a current
from the grid to the filament during opera-
tion. When this occurs, the valve acts par-
tially as a rectifier, and the wave form of the
incoming oscillations is altered. To obviate
" grid current," as it is termed, the H.T.
voltage should be increased, and a suitable
negative potential applied to the grid of the
valve. 

The .final source of distortion to which
we will refer is inherent in the telephones or
loud speaker. In treating microphones and
tuned circuits, we have already shown that
the response or amplitude of the vibration
depends upon the frequency. This is also the
case in all the usual forms of telephones and
loud speaker. With almost all varieties of
loud speaker, the best quality is obtained
when the intensity is moderate. When the
sounds are very loud, the effect is to intro-
duce in the loud speaker, owing to the large
movement of the vibrating system, tones
which are not present in the incoming
radiation.

Regarding Linear Gentle!.
In a loud speaker there are other sources

of distortion due to the horn and to the
influence of the room where the reproducer
is situated. In conclusion, considering the
question of distortionless reproduction, i.e.,
linear control, it is essential to distort the
input at the transmitter in such a manner
that the selective influences which operate
throughout the complete system apply the
necessary degree of correction. At the
moment there is no system which will give
perfect linear control-i.e., there is no
perfect system-but the timbre in the tele-
phone or loud speaker, although somewhat
different to that at the input, can be made
comparatively pleasing, and the pleasure is
enhanced if the issuing music is taken at its
absolute value, and the hearer is not ab-
sorbed in making mental comparisons
between it and the original.
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A NEW USE FOR FOUNTAIN PENS.
If you have any old parts of fountain pens, this article will tell you
how they can be made to serve several useful purposes in your wireless set.

ONE can nearly always find an old decrepit
fountain -pen " knocking around " at
home, and it can be used for many

pieces of wireless apparatus, where insula-
tion is required, fountain -pens being made
of a highly insulating material. Here are a
few suggestions.

An excellent lead-in tube may be con-
structed from the barrel of a fountain -pen,

when the closed end has been either cut off
ur drilled through. -

Switch Handles.
Fig. 1 shows a simple home-made knife

switch, the handle of which is the cap of a
fountain -pen. The method employed to
fix on the handle is to make a plug of soft
wood to fit inside the cap,; then split the

plug of wood longitudinally and push in the
knife of the switch between the two halves
of the plug. Fig: 2 shOws the way this is
dane, quite clearly. If necessary, shellac or

seccotine can be used to keep the plug
firmly fixed.

Fig. 3 shows a stud switch, of- the simple
form described in No. 12 of Form -tit
WIRELESS. The base is of ebonite, and so
the arm may be of hard wood.. The handle
of this is a fountain -pen cap, plugged with
Soft wood, and is fixed to the- arm by a
slender -brass screw passing up through the
arm and into the plugged cap. The screw
expands the wooden plug slightly, and in
consequence, the pen cap-. is gripped per-
fectly rigidly in its place. The whole of the
construction of this switch may be elearIT
seen front Figs. 3 and 4.

Contact Sliders.
Fig. 5 shows a fountain -pen cap made into

a contact slider for a cylindrical inductance
coil or resistance. For this a good fat solid
fountain -pen cap is necessary, with a

diameter of not less than 4- inch, if the
slider rod to be employed is of a 1. inch
square section. If a large -enough cap is
unprocurable, a thinner rod may be em-
ployed, say -A inch square section. The
square hole through which -the rod passes is.
made by drilling two holes in the pen cap,
directly opposite each other ; then gradu-
ally widening them with a file into the,
requisite square shape. The plunger is a
piece of circular brass rod of suitable size
to slide easily within the pen cap, the end
with which contact is to be made being
fashioned slightly convex.

The assembly is shown sectionally in
Fig. 6. The plunger makes contact with

D

RodAo
Induclance
gigure 5.

the wire on the inductance ; the plunger is
kept pressed on to the wire by a strong
spring, which makes contact with the
plunger and the rod going through the
slider. NOT fixed dimensions are given,
these being determined by the aMateur to
suit his ow. 14_, apparatus or fanC31. This
remark alanrip.pliei to the other apparatus
here described: I

Extended Controls. 1

.Fig. 7 shows a very effective and easily
made, extension handle, for the accurate
control of condensers, slab -coil inductances
used in holders, etc. The drawing is self
explanatory and needs no further comment.

In manipulating the vulcanite, a sharp
knife or a file may be used for trimming,
and a hack -saw for cutting. Great care is
necessary, as the vulcanite is very liable to
crack.

Writing for " P.W."

If you contemplate writing articles for
" Popular Wireless," make sure that your
themes are bright, generally useful, and
as original as possible.

Short constructional articles and details
of interesting experiments are well paid
for if accepted for publication ; good,
clear photos, the larger the better, are also
welcome, and will be paid for at the rate
of 10s. 6d. if published in " Popular
Wireless."

Diagrams accompanying articles may
be drawn in rough in pencil: our
draughtsman will do the rest.

If articles are not typed, only ONE
SIDE of the paper used should be written
on.
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witk a

GECoPHONE`
for best possible Broadcasting results.

INCE you have installed a GECoPHONE in your home,

1

dullness and ennui will disappear.
This supreme achievement in Wireless will unfailingly

make your evenings in the home circle a real joy.
The triumph of the CECoPHONE is solely attributable to the painstaking research
and vast manufacturing experience of its makers-The General Electric Co., Ltd.-
in many years'. Telephone and Wireless Development.

Volumes of unsolicited testimony from satisfied users all over Great Britain.

CECoPHONE CRYSTAL
SET No. 1.

Complete with one pair
double headphones and

aerial equipment.

Approx. 'range -25 miles.

Price Complete -0 10 0

GECoPHONE CRYSTAL
SET No. 2.

Complete with one pair
double headphones and

aerial equipment.

Approx. range -3o miles.

Puke Complete -0 15 0

GECoPHONE 2 -VALVE
SET.

A Cabinet set in -polished
mahogany, of handsome
appearance, complete with
valves, all batteries, and one

pair double headphones.
Approx. range-too miles.
Price Complete-£25 0 

GECoPHONE
" LISTENING -IN " SETS

Fully approved by H.M. Postmaster -General. Com-
ply in all respects with Broadcasting Regulations.

OBTAINABLE FROM ALL PRINCIPAL ELEC-
TRICIANS. STORES AND WIRELESS DEALERS.

Sole Selling Agents for the Music Trades in Great
Britain and Ireland: Columbia Graphophone Co.,
Ltd., 1o2-1,38, Clerkenutell Road, London, E.G.'.

(Manafathaers and Wholesale only.)
THE GENERAL ELECTRIC! CO.,_ LTD.

Head Mee: Magnet House, Kingsway, London, WC:2.
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A MAIL ORDER

RADIAX ORGANISATION
Aim" k FOR YOUR SERVICE

ACCUM 1:LATORS, best quality, 4 v. 40 amp, 19/9
6 v. 40 amp. 28/9

A DA PTORS, DUCON. No aerial needed.
Simply plug it into any electric lamp holder 10/6

AERIAL WIRE, hard drawn copper, 7/22,
100 ft. 3/ -

BASKET COILS, RADIAN, most useful, set of 7 4/6
BATTERY, H.P., 54 volt, in wood case .. 10/6
CABINETS, handsome oak polished, 10 by G , . 7/6

71 by 51, 6/3; 31 by 31 by 41 deep, 3/6;
many others in stock.

CELLULOID LABELS,
Aerial, Earth, 11.T., L.T.,
Reactance Condenser, Tele-
phones, Output, Vernier
Grid, Loud Speaker, Fila-
ment Resistance, A.T.I.
Each .. 2d.

COIL PLUGS for mounting ..
SMILES, Small, 0-10 ; .. 4d.

0-180; coupling tight -loose 5d.
DIAL PLATES, ebonite, engraved ,and polished 1 /3
CONDENSERS, part boxed with scale, knob,

pointer, ends, bushes, vanes, spindles, nuts
and screws.; -001, 7/6; -0005, 5/6; *0003,
4/6 ; Vernier, 3/3. Also with oak case, or
built complete.

PHONES
by return

post

French, fine quality, 4000 ohms . .. 19 6
British Super Sensitive, 2100 ohms. .. 25/1
British, specially good value, 4000 ohms. .. 21/6
" Excelsior," a very powerful Continental, equal to

much more expensive phones, 4000 ohms. .. 25/-
" Lady," a single receiver with cord and handle,

2000 ohms. .. . .. - .. .. .. 10/6
Brown's A adjustable, 150 ohms. Wonderful for

crystal sets. With valves are best with trans-
former, but can be used without. With cord ..

VALVES.
Glowing accounts are received daily of the won-
derful performances of our Special Line in Valves.
Hard or soft. Sample one at 10/9. Three for 30/ -

Six for 57/6. All post free.

LOUD SPEAKERS.
SILVER ECHO.-A silver finished instrument of per-
fect tone, with magnet adjustment, 81in. by 13 in.55/-
CHALLENGE.-A cheaper style, nicely finished in
dull black, very effective and good tone, Sin, by -

10 in. 32/ -

RADIAN UNIT SYSTEM for Experimenters and Constructors.
Enables any type of set to be easily and cheaply built up.
For those preferring to work under the B.B.C. licence we have
a splendid range of complete Receiving Sets.

RADIAX LTD: 10 Radio House (2 mine. Tottenam et. Rd. Tube)

 PERCY STREET, LONDON, W.1.
Hours 9-7. - - - - 'Phone. Museum 490.

SWITCH ARMS, complete, best
quality, laminated .. 1/6

FILAMENT RESISTANCES
best qual. 2/9

INSULATING KNOB'S,
2 BA. 4d.

CONDENSER VANES,.doz.
pairs, 1/- ; pointers .. 1d.

GRID CONDENSER and
combined LEAK 2/9

GRID CONDENSER, with
cartridge type Leak

GRID LEAKS, 11, 2, or 3-rnegohnis
CRYSTAL' -DETECTOR, ebonite base, with

clamp screws -.
CRYSTAL DETECTOR, encieed patt., with
crystal, horizontal or vertical 5/6

INDUCTANCES, with 10 tap-
pings to about:1150 . . 3'6

BROADCAST TUNERS,. con-
sisting Of 10 point switch and
finely tapped inductance, giv-
ing most efficient tuning with-
out condenser over Broadcast
range, in oak case . 21;-

TUNER HANDLES, long
ebonite anti -capacity, fit 2 B.A.
spindles . 1/3

LEAD-IN TUBES.' Gin., 1/3 ;
9 in., 1/6 ; 12 in., 2/-

LEAD-IN WIRE, heavy rubber -

insulated _ .. yard 5d.
TRANSFORMERS, L.F., Our " Power -Plus," -

ratio 5-1, liberally designed .. .. 17/6

35,'-

39
1:6

41 -

YOUR SET for any and every kind of work may ho
two or more of the following units. And you can add
to it at any time.
No. 1 Detector Panel 211- Each set of parts conies
No. 2 L.F. Amplifier 38/6 to you complete with
No. 3 Tuner (to 1100 oak case, drilled ebonite
metres) includes con- plate, all components,
denser & inductance 38/6 terminals, screws, and

No. 4 H.F. Amplifier 18/9 clear diagram.,

Spring clean
the WirEless corner

--CHEWS
The

ESLFIX AERIAL
makes an awkward
lob easy. Maxi-
mum effict encY
guaranteed. Over

3,000 in use.
100 ft. 15/ ; 75ft.
12/ : 50 ft. 10/ -

Post free.

SOLID OAK OCCASIONAL TABLE AND
WIRELESS BUREAU COMBINED.

No more scattered batteries, rheostats, tuning coils and connections.
The whole set can be conveniently hidden with easy access at both
sides of the table and the "wiring up" may be permanently fixed.
Clear away the annoyance of a jumbled set. This bureau is the
only addition you require to make a Cabinet -de -luxe Receiver.

Standard finish in rich brown shade £3 1.5 0,
Table Top, 25'4 x 17.';'. Height '30".

Carriage forward.
Quirk Delivery from stock.

Other finishes of dark and light oak, ebony,
etc.. at an additional charge of 5f-
Write,call or 'pima NOW for innnediate deliuery.

Agents for
ELWELL

WIRELESS.
Crystal panel No. 11
Ind amplifying units
an be hued in this

oureau, making a
cabinet receiver.

- for

CHRIS

EI LIS
(Chambers a Ellis)
6 and 7, Craven House,
Kingsway, London, W.C.2.

'Phone. Regent 1130

E P 5.1.

RELIANCE RADIO
SERVICE CO.

THE "RELIANCE " No. 2
CRYSTAL RFCEIYINe CABINET.

P.O. Reg. No. 277.
Consisting of Ebonite Panel in Oak case with
lid and clip. Tuning Coil with 900 metro
wave -length. 001 Fixed Condenser (hand
calibrated). Our patent Detector with Ironite
Crystal, couper spring in small 4-jawed chuck,
ball joint action and va,iable pressure. the
whole totally enclosed in glass tube, thus elim-
inating dust and damp.
Accessories include 1 pair 4,000 ohms British -
made double Headphoniis. 100 feet 7/22
Stranded Copper Aerial Wire, 4 egg insulators
40 feet insulated lead-in wire.
A guaranteed range of 15 to 20 miles, and will
take 3 pairs of double headphones
with perfect clearness. Each set
is tested and we confidently assert
that, for the price, it is the most,
re'iable yet cIfered to the public.

PRICE COMPLETE
(including H B.C. royalty)

- 15 -0
POSTAGE PAID

We have other models in stock
from E2 15s. Od. to 1.15 15s. Od.
which may interest you. Call and
inspect without any obligation on
your part. Demonstrations every
evening between 5 and 7 p.m.
Hours, 9 a.m. to 7 p.m. Close at
1 p.m. on Saturdays.
Fully illustrated art catalogue
showing many sets to choose horn
and a complete set of parts for
building up own sets, sent post
free upon receipt of 3d. in stamps. It will pay you to tend or call on us at once. Out busi-
ness has been built up on courtesy, personal attention and good honest value for money.

RELIANCE RADIO SERVICE CO.,
283, St. John Street, Clerkenwell, London, E.C.1.

(4 minutes from Angel, Islington, Phone:
and opposite Northampton Institute.) CLERKENWELL 4290
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A UNIT BROADCAST RECEIVER.
By H G. HERSEY (Member of the Wireless and Experimental Association).

Further comprehensive details are given in this article for the construction of a complete Broadcast Receiver. All the
apparatus described by Mr. Hersey has actually been made and tested before being described in these articles.

Part II. -THE DETECTOR PANEL AND TELEPHONE TRANSFORMER.

FOLLOWING on from the last article,
in which details were given for the

_construction of a broadcast tuner,
I am now about to describe a single -valve
detecting panel for use with the tuner.
This panel will be a simple detector built
upon standard lines, and to be used at
the present stage without reaction, although
reaction terminals are provided in order

that we may make use of it a little later
on, when a high -frequency valve is placed
before the detecting valve ; also, it trill be
useful should the panel be us al for the
reception of long waves where reaction
is allowed directly coupled to the aerial
circuit. When used as a detector only,
without reaction, the reader is advised
to use a fairly soft valve.

The Filament Resistance.
In order to match the tuner and present

a neat appearanc:, the panel cabinet
should be built upon similar lines, although
it is admitted a considerable amount of
space will be left beneath the ebonite
front. TI.;s is, however, 'unavoidable in

3./e

- - - - - --I -
+

C

A

; L

22

-5'
')i4ure 2.

it

9"A

order to bring the panels upon the same
level, and the space will be required when
dealing with the higli-freqUency panel.
The cabinet should be built up in accordance
with Fig. I from some suitable wood, and
then well papered and polished or stained,
etc.

A piece of ebonite 5r by 9" by r is next
purchased, and marked out as in Fig. 2.
The panel should be drilled around the
edges for the ten terminals, the holes
drilled being in size according to the type
of terminal used by the reader. In the
position " A " four holes should be drilled
to take the pins from the valve holder,
the latter being secured to the panel by
the nuts provided upon the pins. If the
type of holder with a flange be purchased,
it should he secured to the panel by three
screws and nuts passed through- the flange
and the panel. 'A filament resistance,
skeleton form for panel mounting, is next
required. This should be mounted in the
position " B."

Mounting Incidental Parts.
The most convenient type available

consists of the usual circular spiral re-
sistance in an ebonite groove, the spindle
from the contact arm being passed through
the panel in order to mount the same.
The ebonite knob and pointer should first
be unscrewed. The spindle is now passed
through a hole drilled in the panel. The
ebonite of the resistance is now screwed
permanently to the panel by two screws
provided for the purpose, passed through
the panel from the front. The knob and
pointer may now be replaced upon the
spindle, and, should the reader so desire,
a scale may be fitted.

The grid leak and grid condenser call
next for consideration. For the former
the reader may purchase a leak and two
brass clips, or he may construct the leak
according to instructions given in previOus
articles in POPULAR WIRELESS. If the
leak be purchased, the reader may either
mount it upon the top side of the panel
to come midway between the valve holder
and the filament resistance, or under the
panel in the position " L." When mounted
above the panel, between clips, the reader
has the option of trying various leaks with
different valves. Should the leak be made
up upon slate pencil, it should be clamped
against the under -side of panel by a strip
of fibre and two screws.

Grid Condenser. .

The grid condenser is the next component
for mounting. The condenser, about
.0002 rnfd., may be purchased in a neat
ebonite mould ready for mounting, or
it may be made up upon the lines
described recently in POPULAR WIRELESS.
When ready, the condenser should be
mounted under the panel in the position
" C." The ten terminals should now be
screwed to the panel in the positions shown
in Fig. 2.

R R2.

0,

LT

9i3ure 3.

The panel is now ready for wiring. The
wire used should be about 22 or 24 S.W.G.
copper wire, and if covered with coloured
systoflex will - present a very., neat ap-.
pearance, and the insulation be the best.
The low tension side should be wired first.

From LT solder a lead to filament
resistance. From resistance spindle to
right-hand filament leg of valve holder.
From LT to left-hand filament leg. Place
a valve in position and connect up LT
terminals to accumulator. All being well,
the valve should light tip and be adjustable
by the resistance. HT -and LT-should
now be connected together.

Continuing the Wiring.
From the plate leg of valve holder a

lead is taken to terminal RI. From 112
take a lead to P2, and from PI to HT,
completing the HT supply circuits. From
the grid leg take two leads, one to the grid
condenser and the other to the grid leak.
From the other side of condenser take a
lead to terminal " G." From the other
side of leak take a lead. to the negative
filament leg. The grid leak, you will

(Continrted on next page.)
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'A UNIT BROADCAST
RECEIVER.

(Continued from previous page.)

observe, is placed between the grid and the
filament direct, and not across the grid
condenser, as is usual. This is because, in a
later article, a high -frequency tuned re-
jector circuit is to be employed, and the
HT through the rejector coil would place
a high positive potential direct through
the leak on the detecting valve grid.

This panel, used as a simple detector,
should have the terminals RI and R2
shorted by a piece of wire. They are

9idure S

provided for reaction to be introduced
at a later stage. ' The panel, now completely
wired, should be screwed to the cabinet
by counter -sunk screws around the edge.
The panel should be connected to the
tuner as per Fig. 4. This detector, being
standard as regards connections, may be
used in any circuit where a detector is
required.

Telephone Transformer Construction.
With the telephones connected direct

in the HT circuit, certain disadvantages
appear ; more so should your phones have
faulty insulation, for you may experience
nasty shocks when touching terminals.
Capacity effect is most pronounced, also,
when you place your hands or body nearer
the instruments. Again, a steady plate
current, although small, passing through
the telephones, will, if connected the wrong
way round for polarity, tend to decrease
the strength of the magnets, thereby
decreasing the efficiency of the phones.'

Where valves are used, I always advocate
the use of a telephone transformer. This
may be of various ratios, according to the
resistance of the phones in use. For -all-
round purposes, I have found a telephone
transformer constructed upon the lines
of the ex -service transformers most useful,
the ratio being 2-1 step down. Readers
unable to obtain one of these from the
various disposals stores may make the
transformer up in the following manner.

A former in which to wind the wires
should be made up according to Fig. 5.
There are three sections, the centre to be
secondary and the two outside to be the
primary. The former should be made of
cardboard, the flanges which form the
partitions being glued and the whole waxed
with paraffin wax. The reader should next
purchase a small quantity of Xo. 42 S.W.G.
D.S.C. wire. A short length of rubber -
covered flex should be soldered to the fine
wire for the inside connection, and placed

in the centre of the first section, leaving
several inches to spare. The end may now
be bent over the flange out of the way of
windffig.

Now wind on as near as possible in layers
the wire until the section is almost full,
and solder a length of flex, binding the
latter to the coil and leaving a few inches
protruding for connection. Continue in the
same manner to wind the centre section
and the other outer section, winding each
section in the same direction and noting the
inside from the outside ends of each winding.
The two outside sections Should now be
connected together in series by connecting
the outside end of the first section to the
inside end of the last section, or vice -versa.
The connection should be soldered and well -
insulated with tape. The two centre coil
ends should now be marked in some way
to denote them from the other pair.

A quantity of soft iron wire, about 28 to
30 gauge, should be purchased and cut
into 41. inch lengths. These are placed
through the centre of the coils, the coils
being first well -bound with waxed tape.
The ends are now bent over as the inter -
valve transformer described in PorunAu
WERELESS, page' 813, No. 35. The trans-
former may now be bound with tape and
mounted in a suitable cabinet with ebonite
top and four terminals. The approximate
resistance of this transformer is primary
2,000 ohms, secondary 1,000 ohms.

FRAME AERIALS.
By C. ERIC EXLEY.

WITH this frame aerial, and using
only three Marconi panels, Nos. 3,
4, and 5-that one H.F., one

detector, and one L.F., I have been able,
in Hull, to receive telephony broadcasted
from London, Manchester, Birmingham,
and Cardiff.

The large outer frame is mounted on
a base board 2 ft. square, and revolves' on
casters ; the two smaller inner frames are
seated on pins and washers, attached to
a central iron rod. By this means each
frame rotates independently of the other,
and the two inner frames can be completely
taken out in less than one minute.

On the large outer frame there are four
turns of wire, and on the two inner frames
eight turns. The outer frame is coupled
to the primary circuit, and the other two
to the secondary and reaction. Height of
frames over all, 7 ft. 9 in. ; width, 6 ft. 6 in.;
length of sides of outer frame, 5 ft.; the
two inner ones, 3 ft. 10 in. and 2 ft. 6 in.
respectively.

If any readers would care to communicate,
with me at Sunny Bank, Hull, I should be
pleased to hear and receive their comments
on this frame and the results which I have
received.

The frame aerial constructed by Mr. Exley and described in the article above,
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Splendidly made and well finished.
Fitted with ebonite protector and knob
for wireless work. Highly burnished and

Beautifully finished in burnished brass lacquered metal parts,
and ebonite. Contact made by
laminated spring. Post 4d.

Price 15g et 3 ins. Post 6d. Price

ROTARY

Your Wireless Needs Cost You Less at

Considering everything-design, quality, workmanship, and low price,
there is no Apparatus to equal Gamages. Prove this for yourself by a
trial order; by calling and inspecting our Extensive Wireless Department;
or by obtaining a copy of our New Wireless Catalogue, post free on request.

LARGEST SELECTION : LOWEST PRICES
GAMAGES INTRODUCE AN IMPROVED
BROADCAST CRYSTAL RECEIVING SET
Note the termi-
nals for extra
inductance ena-
bling Paris Time
Signals to be

received,
e -

Effective Telephony
Receiving Range,

25 Miles
with surprising
clarity. Telegraphy

150 Miles

Fully licensed by Postmaster -General, and stamped B B.0 , Regd. No. 226. Tuning
Coil wound with best quality wire and tapped in seven places. This, when used
in conjunction with the Variable Condenser, which is of the best possible workman-
ship, gives a good variation of tuning. The:Crystal Detector, designed to prevent
dust from deteriorating the sensitivity of the crystal, contains Our famous " Per-
manite " Crystal, which has given such excellent results. A Fixed Condenser is
incorporated, while Terminals are fitted for extra inductance. The set includes
a pair of Super -Sensitive Headphones. The task of finding a sensitive spot on the
crystal is minimised by means of a buzzer.. Will receive Telephony -for 30 miles,

4111:10

CAST ALUMINIUM I Variable
END hOOnSi Condensers 1For Aerial spread -

ing. Secured by
means of a screw IN- PARTS FOR ASSEMBLING

Per pair Every one guaranteed to work perfectly
if assembled with reasonable care. These 1
parts areof the finest quality and workman- l
ship, and once this offer is exhausted, can 1

I never be repeated at the price. Each set I
; .

complete in box. i

. Capacity  0003 cz / Capacity '00045 c.i /_ 1
mid. Price '',.."/
Capacity '0005

mid. Price .."... /
Capacity '001 i

I mid. Price mid. Price
1

0

I -

VOLT -AMMETER
rind signals from Spark stations using a wave -length of 300-500 metres for 150 to Watch type, dead beat. In
200 miles. Complete in Polished Mahogany
Cabinet, with instruments mounted on polished -
Ebonite: Phones, Aerial Wire, and Insulators
ready for use. . Price

High Class SWITCH

4 1
TRANSMITTER

KEYS

mounted on mahogany
base. Silver contacts. Base

Nickelled Brass
Case, Reading
0-10 volts, 0-35
amps. Price

EBONITE
KNOB

Spring, -Spindle 1/6with
4 - leaf

and Lock Nuts. Post 3d.

SPECIAL. PURCHASE OF i

INTERYALVE

10/- 12/6 I ;

LEarly ordering essential to secure. Post 9d. extra

Crystal Detector

London made. Silicon and Cats, Whisker

ished Mahogany, Burnished
and Lacquered Brass work,

Base x 3 x 1 of Pol- ;

Ebonite knob. Price
Post 4d. '

LOW FREQUENCY
I low-reequency intervalve trans-
. f ormer is for use when signals require
amplifying by a valve. The primary

, is connected in the plate
circuit of a rectifying valve,

I and the' secondary across the
[ grid and filament of a valve
[used as an amplifier. It may
 be used as the initial trans-
former; or between the valves
in a low -frequency amplifier.

I A two -valve low -frequency
I amplifier would require two
of these transformers in the
ordinary way, or one only
if the valve receiver used in
conjunction is provided with

. an amplifying valve. The

POTENTIOMETER windings and general manu-
facture are the outcome of
much experimental work, and
their efficiency cannot be

An exceedingly neat and efficient-, instrument improved upon.
with the windings completely enclosed to Mounted in polished ma;
ensure good insulation. It is fitted with an lizfilypacroarkinewr,a.filletLwreitt)yl
engraved ivorine scale enabling comparative insuring perfect insulation.
readings to be taken, and has a very smooth core of best quality stalloyiron. This type iscontact point, Resistance:-Zero to 300 ohms,
Size 3 ins. x al ins. x 21
ins. Price

Size 31 by 2/ by
commended. 2 g
3 ins. Price %./

1 FIRST N 7933-1 GAMAGES, HOLBORN, LONDON, E.C.I. 'FOREMOST' TO -DAY'
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Build your own set with BU RN DEPT Accessories

BURNDEPT
BURNDEPT PATENT COILS

(Patent No. 168210)
are wound with ample air space
,between each layer, thus ensuring
a minimum self -capacity. Coils
75-1000 multilayer coils with wave
length range 750-25000 metres.
Set of 0 £4 10 0 A

VALVE HOLDERS,
turned out of solid ebonite rod.
fixed to panel by single screw.
No. 241 £0 2 0 A
No. 280, mounted on ebonite panel
and boxed .. . £0 10 6 A
No. 284, complete de-
tector unit.. .. £1 0 0 A

ANTICAPACITY SWITCH,
specially designed for use in Radio
Circuits. Capacity reduced to a
minimum.
No. 235, I. pole change over £0 12 6 A
No. 230,'2 ED 15 0 A
No. 237, 3 £0 17 3 A
No. 238, 5 £1 0 0 A

TELEPHONE TRANSFORMERS.
For use with 120 ohm telephones
and loud speakers. Each tested at
500 volts winding to winding.
Distortion and leakage noises re-
duced to a minimum.
No. 227, unmounted £1 0 0 B
No. 285, in polished

walnut box £1 10 0 B

>:ss ",; ks N N
MANUFACTURED BY US IN
OUR FACTORIES AT BLACK-
HEATH AND USED IN OUR
:: FAMOUS RECEIVERS. ::
Write for our Catalogue,
sent post free. Section I:
Amateur and Experimental.

Section III: Broadcast.
BURNDEPT, LTD.

London Office and Showrooms :

15, Bedford St., Strand, W.C.2,
AERIAL & EASTNOR WORKS :

Blackheath, S.E.3,
London Assurance House, Bond Place, Leeds.

61, Bridge St., Manchester.
133, New St., Birmingham.

93, Holm St., Glasgow.
Play house -Arcade,

Guildford.

Bank Bldgs,, Middle St.,
Yeovil.

246, George St., Aberdeen.

CONCERT COILS
are single layer coils wound on
-ebonite, and are the most efficient
coils for the reception, of wireless
speech. Set of 4 concert coils

9.1-S.4 El 0 0-A
RHEOSTATS,

moulded block of special heat -re-
sisting composition, ebonite knob.
No. 270, 7 ohnis,1 amp £0 5 0 A
No. 275, as 270 in wal-

nut box .. £0 12 8 A
Also supplied at same prices :

No. 271, .3 ohms, ,2 amps
No. 272, 1.4 ohms, 3 amps.

COILHOLDERS,
a well -designed coilholder of hand-
some appearance, moving holders
geared 5-1, very smooth action,
enabling tine adjustments to be

No. 1`35, for mounting £1 10 0 A
No. 130, on oak base

with terminals .. £2 15 0 A
INTERVALVE TRANSFORMERS,

designed to give maximum ampli-
fication with minimum distortion.
Tested at 500 volts winding to
winding and frame. Minimum re-
sistance 250 megolulls
No. 226, in cardboard

box with diagram
of connections . El 5 0 B

No. 283, in polished
walnut box, ebonite
panels and terminals £1 17 6 B

WIRELESS
Equipment of Every Description

COILS, INSULATORS, BATTERIES, VALVES, TERMINALS,

LEAD-IN TUBES, HEAD PHONES, CONDENSERS, AERIAL WIRE,
CRYSTAL OR VALVE RECEPTION SETS OF ANY DESCRIPTION

MADE TO ORDER.
LET US KNOW YOUR REQUIREMENTS.

This
Amplifier

,has had
a wonder
ful recep-
tion from
the
general
public.
We are
booking
repeat
orders
daily.
Come and
try one
yourself,
you will
be sur-
prised. POCKET AMPLIFIER

(Dimensions only 5 in. x 4j in. x 2 in.)
Ready for Attachment to any Crystal Set.
Price 14/6, or 29/6 with Valve.

Postage 6d. extra. Postage extra.

TRADE ENQUIRIES INVITED.

B.T.H.
CRYSTAL

SETS
Complete

with
1 SET.

PHONES
AERIAL
EQUIP-
MENT,

PRICE
£ s. d.
7-15-0

We
can

deliver

THE KINGSWAY MOTOR CO.,
WALDORF HOUSE, ALDWY01-1, W.C.2.

'Phone: Regent 691.

ruftse.oi""wsaioa""owertkovosaovop

sot

HULLO!!! C.Q.
WILL DAY CALLING

TO ANNOUNCE SOME RARE BARGAINS,
BIJOU CRYSTAL RECEIVING SET in

-imitation Morocco, wave -length 600 metres,
stamped B.B.C. Price including fee 20:- each

A THOROUGHLY RELIABLE PAIR OF
HEAD PHONES, Stamped B.B.C.. The
Wonderphone -23/6 per pair

100 feet 7/22 Stranded Copper Aerial Wire .. 20 per coil
Trench Buzzer Sets, complete with

Morse Tapping Key and Head
Phone 10/6 each, postage 1/6

Best Quality Filament Resistance .. 29 each, postage 3d
3 -Way Coil Strand for Panel Mounting 15/- each, .postage 6d.
Insulated Sleeving, all colours, 1.1 mm. 5d. per yard
Brass Terminals with Nut and Washer 1/6 doz.
Bobbin Type Insulators.. .,. 1/- doz., postage Dd.
Sheet Ebonite, Grade A, cut to any size.
Every Requisite in Stock for Wireless TRADE SUPPLIED.
These are only .a few of our bargains. Do not fail to send

for our Price List gluing the lowest prices for the best
quality goods. Postage on all goods extra.

Write for our new Catalogue, now ready.

Do not fail to try the NEW "DAYZITE," Regd.
The super marvel Crystal with Silver Detector Point
at 2/6 each, or mounted in Brass Cup,2/10, Postage 3d.extra.

WILL DAY, LTD.,
19,Lisle St., Leicester Sq., London,W.C.2
Phone : Regent 4577. Telegrams : Titles, Westrand, London.
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LOOKING AHEAD
THE QUESTION OF RELIGION AND BROADCASTING

By C. L'ESTRANGE MALONE, F.R.Ae.S., etc.
(Chairman of the Executive Committee of the Radio Association).

THE question of religion and broad-
casting .is most engrossing, its possi-
bilities are so numerous, its scope is

so wide.,
There are certain material reasons which

account for the fact that such a large pro-
portion of people never go near a church.
There is the trouble of getting to and from
church, the trouble of getting up and dress-
ing on Sunday morning-a morning often
set apart for a licensed "lie in " ; many
might wish to hear a sermon, but do not
like to sit through a service in that particular
church or chapel, or there are others who
do not care for the preacher in the only
church of their denomination within reach:

So the Sunday broadcast sermon will fill
a great gap, it can reach every home. It
can be heard by everyone who for whatever
cause, cannot get to church. But as the
" broadcast congregation " will include
members of almost every known creed,
the utmost care must be taken as to what
is broadcasted.

Christianity Without Sectarianism.
There is a great move amongst the dif-

ferent churches for a reunion. The broadcast
pulpit can well be arranged so that the
sermons preached and the doctrines pro-
pounded are purely Christian,' and of as un-
denominational and non-sectarian nature as
possible. The director of programmes of the
B.B.C. should get into touch with the leaders
of the wonderful movement which -is known
as the Christian Conference, which is pre-
sided over by the Bishop of Manchester.

The churches might say that broadcasting
will beep- the congregations from coming to
church. It will not. It will reach a fir wider
field,. a field untouched. at present ; it will
reach people who do not dream, of. going to
church to -day. There is too much in the
ritual. in. the building, in the atmosphere
which cannot be transmitted by radio, and
therefore radio is an addition and not a
substitute to the churches.

Loud speakers ought to be fitted in every
church and chapel so that congreoations
can listen to preachers of renown who are
so sought after that they cannot possibly
undertake all the engagements they are
invited to. The bishop of the diocese, or
even the archbishop, can be brought into
closer touch with the people. If this is done,
so far from depleting the churches, broad-
casting will provide new life and vigour.

The advent of radio telephony is one of
the greatest developments reached in the
cause of humanity and real Christianity.

Broadcasting and the Press.
One of the biggest developments in the

future is along educational lines. Broad-
casting has now reached a point of reliability
that there need be no hesitation in scheduling
lectures to be given by radio. I expect that
before very long it will be possible to make
some arrangements whereby universities
and colleges will find it their duty to broad=

Detecting the presence of dirt by using
and telephones

cast extension courses which will encourage
home study.

Broadcasting is the most serious challenge
to the power of- the Press that our present
day newspaper magnates have ever ex-
perienced.

Man requires to know what is going on in
the world around him. .This -information is
collected by the reporter, telegraphed or
posted- to the newspaper office, passed by
the staff, sub -editor and -editor. Then comes
a long and expensive.. mechanical process
before the news item reaches your breakfast
table in a presentable form.

Meanwhile the news is getting stale.
All this mechanical process, this expense

and delay is rendered unnecessary .by
broadcasting the news. - - -

Fresh from the reporter, checked- and
censored by the editorial staff, the news can
go at once into theether.

Much of broadcast-
ing work is essentially
journalism pure and
simple. Broadcasting
can only be a success
by making use of the
years of experience
which has raised
modern journalism to
its present -position.

The Press organisa-
tions can only retain
their influence by
adapting themselves to.
modern inventions.
Worked in conjunction
with each other both
will enlarge their scope.

As I have already
said, it is very unlikely
that the present
arrangements whereby
the Whale monopoly for
broadcasting - rests in

wireless valves

the hands of a single group will continue for
very long. Sooner or later the important
London dailies will have their own trans-
mitting arrangements. In the United
States of America at least seventy-three
journals have their own stations. -

An efficient news agency or newspaper
needs to have built up behind it a world-
wide organisation. Will the B.B.C. attempt
to build up such an organisation ?

I doubt that any. page in a modern news-
paper in this country is more widely read
than the sporting page. Much of this in-
terest is due to what is termed the English-
man's love of sport, much is due to " econo-
mic " considerations. ' Broadcasting will
never appeal to certain sections of the
community unless the world of sport is
fully dealt with.

Radio Sporting News.
I look to the time when all important

sporting results will be " put into the ether."
It is not the bare results, or even the half -

'time scores, which will be given, but a whole
tuatchnr race can be followed and so much
local colour given that you will be almost
compensated if you lose.

A microplione will be connected by land -
line to the nearest transmitting station. A
master of ceremonies will be near the touch-
line 'with the microphone.

He will tell us when the team come on to
the field, who they are, why someone is not
there, who the substitute is, and where he
has played before. He will describe the
kick-off, he will let us follow the ball closely,
he will describe a brilliant run up by Jones,
who was unfortunately tackled and brought
down by the famous back, Brown, of the
other side ; we shall actually hear the
whistle of the referee, we shall hear some
shouts against the referee's decision, we can
almost imagine that we see the trys ob-
tained and the goals scored. Special micro-
phones placed round the stadium will enable
the master of .the ceremonies to switch on
when necessary the roars of the vast cup -tie
crowd, and finally perhaps we shall hear
the speech of the Prince of Wales when he
presents the cup.

Again, if we cannot get down to the
Derby, let us lope that a representative of
the director of programmes will be there.
Here, toe, he can send us a very vivid
picture of the scenes from the -Downs leading
up to his first bulletin from Tattenham
Corner.

Mr. W. Scott Hay's experimental station, Barrhead Road, Renfrewshire, Scotland.
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A HISTORY OF WIRELESS
TRANSMISSION,

BY SEXTON O'CONNOR.

PART 2 (Conclusion).

BEFORE leaving the spark systems
mention must be made of t h e
" quenched " gap, or "singing "

spark system so called because of the pecu-
liarly penetrating quality of the emitted
note as heard in the receiving phones.

The chief object in " quenching " is to
make each spark last for as short a time as
possible. In the first place this allows a
greater number of discharges to be fed
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into the aerial in each second, which
of signalling

energy into the ether.
In the second place a Serious loss of power

is avoided by preventing what is called
" back transfer ' of energy from the aerial
to the closed circuit during the persistence
of the spark.

The quenched spark system invented by
Wien in 1906, and' adopted by the Tele-

PR/MAR Y,

SECONDARY

4.

funken Company is shown diagrammatically
in Fig. 3. It consists essentially in the use of
a number of separate spark. gaps placed in
series, each spark electrode being separated
by less than, a millimetre from its fellow.
The main spark is thereby split up into a
large number of small discharges, which are
very rapidly quenched or extinguished,
owing _largely to the cooling action of the
massive plate -electrodes.

Much the same effect is assured by the.
Marconi rotary spark -gap shown in Fig. 4.
Here a series of projecting lugs C are.
mounted on a rapidly rotating wheel B, and
the sparks pass between these and two
slowly rotating discs AA plaCed at right -
angles.

Owing to the speed of the wheel B, the
sparks occur in very rapid succession, and
each is automatically quenched by the
widen* of the gap as the projci.!ting lugs C!
move away from the discs B. This is
sometimes called " mechanical " quenching.

About 1900 Professor Diddell discovered
that it was possible to create high frequency
oscillations by shunting a tuned circuit
across the electrodes of an ordinary arc
lamp. In 1906 Poulsen developed this idea
into the system of continuous wave trans-
mission bearing his name. His arrangement
is shown diagrammatically in Fig. 5.
The Are System.

The arc electrodes, of copper and carbon,
are contained in a water-cooled chamber
filled with hydrogen gas, -and are eon-
nected to the high tension mains. In
addition a pair of electromagnets (not
shown) provide a transverse magnetic field -
which serves to steady the are. A parallel
circuit containing inductance and capacity
is connected across the arc.

The varying voltageS set up across the arc
give rise to continuous high -frequency
oscillations in the tuned Duddell circuit.
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These are transferred to the aerial and are
thence radiated outwards as an unending
stream of ether waves.

As soon as the problem of emitting such a
stream of continuous waves from the aerial
had been solved, the wireless transmission of
speech and music became possible.

In addition to the Poulsen or arc system,
the use of high -frequency alternators has also_
been suggested for the same purpose, i.e.
to radiate an unbroken Stream of ether
waves upon which speech variations could
be imposed.
High -Frequency Arkomators.

As early as -4890, Bhihu --Thomse' n and
Nikola Tesla lwri designed such raachinea!
Alexanderson, and later Goldschmich (19071
and Fessenden (1908) actually succeeded
in constructing alternators capable of
supplying continuous oscillations direct to
the aerial at a frequency varying between
100,000 and 1,000,000 per second.

All previous methods of radio transmission
will, however, probably be replaced in the
near future by the discovery made in 1913
of the capabilities of the thermionic valve
as a generator of high -frequency energy.

By linking together the input or (aid
circuit with the output or plate -circuit, the
valve can be caused to produce continuous
oscillations of practically any frequency,
-with a constancy and efficiency- far superior
to any other means at present known.

-It is -capable at present ofgiving an output
varying from a few watts to some hundreds
of kilowatts, and the limit of its possibilities
in this direction remains still to be seen.

The Battery Supply Department for Radio use on an American Express Train.
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ArPedectiC.Le--Vabilv

For receiving vocal and instrumental items you

must have

MULLARD "ORA" VALVES
to get the best results

Oscillates Rectifies .Amplifies

Specially recommendel for good amplification,.

The "Ora" Valve requires about 3'8 volts on the filament

and 30 volts or over between the anode and
for efficient results.

STANDARD PRICE 15/. EACH.

IMPORTANT NOTICE

The great demand for Mullard "ORA Valves and other accessories has compelled
us to open much larger works, A greatly increased output is now available.

THE MULLARD " R" VALVE is now Reduced in price from 22s. 6d. to 1 7s. 6d.

The Mullard Radio Valve Co., Ltd©
(Department P.W.)

45, NIGHTINGALE LANE, BALHAM, S.W.12
11;liIIIIIIIII11111191111111III111111111111111111111111111111111111111!114111111111i1111111

Contractors to H.M. Admiralty, War Office, Royal Air Force, and Post Office.

TeAcphone : BATTERSEA 1068. Codes : ABC (6th Ed.) BENTLEY'S. Telegra ns : RADIOVALVE, WANDSCOM, LONDON.
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RESULTS WERE
REALLY MARVELLOUS.
ll'e read 2 1.0 Leith two
pairs of 'phones on
table, at 3 ft. distance.
Heard songs clearly at
0 or 10 ft. distance.

think it is well
worth trying my Loud
Speaker after results
on Iwo pairs of
'phones as above."
Extract from a Scottish
letter on reception in North

Britain.

results really
marvellous -"
This letter is typical of many we receive from users of
our valve sets all over the country.
Some clients get the U.S. concerts consistently. You
see, the secret of this big -distance reception is that we
build our sets with the very utmost reaction allowed by
the P.M.G. Valve users know what that means.
These valve sets are so simply made that a novice can
operate one in half an hour. Complete from aerial to
'phones £20, carriage paid.

Write to -night for lists giving particulars
- of our crystal sets and fatuous 'phones.

The British L. M. Ericsson Mfg. co., Ltd.,
International Buildings, 67.73, Kingsway, W.C.Z.

WARNING!

When you ask
for Ericsson
'Phones look

for the name
ERICSSON
BEES TON

stamped thereon
Don't accept
Continental"

stuff as Ericsson's

WIRELESS
APPARATUS

ACCUMULATORS
-; -

111111911,111111111111;1',

1 1111111
1 1111'1111111111111111

POPULAR TYPE

No. Vo't-
ag,)'

Ignit. Cap.
Amps.

Act. A.H. primCapacity

1000 4 17 8 9,11
1310 4 20 10 12,11
1315 4 30 15 14!11
1320 4 40 20 16/11
1330 4 60 30 22/6
1340 4 80 40 29/-
1420 6 40 20 22/6
1430 6 60 30 33/9
1140 6 80 40 39/6
1450 6 100 50 45/6

AT REDUCED
PRICES

E.P.R. Accumulators have 20
years' reputation. All cells
guaranteed.

Special Features " C " Type
Accumulators. Extra stout
cases (Celluloid). Specially
formed lattice grid plates.
Absolutely the finest cell yet
produced.

STANDARD " C " TYPE

No . Volt-I
au,:

Ignit. Cap. I Act.. A.H.
Amps. Cap.

Price

1720 4 44 22 22/-
1730 4 66 33 2'T 6
1740 4 88 44 35/-
1820 6 44 22 33/6
1830 6 66 33 42/6
1840 6 88 44 52/6
1850 6 110 55 63/ -

Carriage Extra

RICCI-1FORD 84 CO
153, Fleet Street, 144airticori, E.C.4

Established 1876. Telephone: HOLBORN 5123.

Special E.P.R. 4 Valve set. Complete
with 6.v.6o. E.P.R. ACCUMULATOR,
Gov. HIGH TENSION BATTERY,
LEAD  IN WIRE, ETC., ETC.
PHONES, VALVES, ETC.

£22 0 0 Tax f.,2 r5 0
2 VALVE DITTO complete with all
accessories

£10 10 0 Tax 15 0

- Wireles Accessories
BASKET COILS 4/- set 7
CRYSTAL DETECTORS 2/3 each

'
Enclosed .4/6
Perican 3/9

AERIAL WIRE
7/22 copper BARE 2/9 roo ft.

WOUND FORMERS 12 x.1 3/6 each
Lead-in WIRE RUBBER

Cov. 4d. per yd.
ARMY TEL. - CABLE, SUITABLE 
FOR LEAD-IN WIRE

zo YD. HANK 1/6
SWITCH ARMS 1/3 and 1/6 each
FIL. RESISTANCES 2/9
VALVE HOLDERS with NUTS

WASHERS 1/- each
CAT'S WHISKERS 9 ct. gold 9d. each
PHONES IN STOCK. VALVES.
Ericsson . .23 11 pr.
French ..21/- Dutch ..10/6 ea..
Federal ..25/11 French "R,,i2/11
Stertin<, ..30;- Ediswan _13/11T.M.C. . . 26/11
Sensaphone 25 11 Extrudion .13/11
ALL PHONES GUARANTEED AND

EXCHANGED if uneuitable

IS*
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GEARY DISCOVERS AMERICA.
By BIGHANI BURLAC.

Another Geary Adventure which cannot fail to bring ,a smile to the face of the most perfervid of experimenters.

THE biggest mistake Geary every made,
in a life consistently devoted to error,
was his trip to America. No, gentle

American reader, this is no unpleasant in-
sinuation directed against that fair land of
yours which, I am credibly informed, " licks
creation." Geary went to America because
the ship went there, and he could not leave
the ship except for a supreme feat of natation
for which he has not the proper specific
gravity.

The Potent Draught.
Geary's employer sent him to Liverpool

with an important document to deliver into
the hands of Hiram P. Buckeye, of Boom -
vine, Pa., who was returning to New York
by the s.s:. Berengaric ; but long before
Geary arrived at Prince's Pier, Hiram was
well bedded down in the Berengaric's bar,
beginning his long farewell to cocktails.
Geary felt confused after ten minutes
aboard. He thought a ship . consisted
chiefly of a bosun's mate, a binnacle, and a
cabin, and began to lose his bearings after
he. had plodded along a mile of alleyways,
through -three palm gardens, and two
swimming pools. Somewhere between the
fourth -Class squash racquets saloon and the
third-class gymnasium he was hopelessly
lost, and wandered about till he came to
anchor in the steerage knife -and -boot -
cleaning hole; and was run in a quarter
master as a stowaway.

Learning that Geary knew something of
wireless, the skipper handed him over to the
Marconi operators, who werekind to him, and
Permitted him to sort out the contents of the
tool chest. After three days he was rescued
by Hiram, who on receiving the precious.
document took Geary to the bar, and poured
into hini four fluid ounces of devilment
called " Angel's Kick." That was the
beginning of Geary's metamorphosis.

So Geary came back from America wider
in soul but clad in unfamiliar raiment,
conspicuous by the absence of a waistcoat,
with his watch poked down the front of his
trousers, and fifteen of his teeth patched
with golden plates. I found him chewing
gum meditatively at the foot of his wireless
mast, and clapped him on the back with a
hearty :

Matter of Opinion.
" What ho, old chap ! "
He turned round upon me with a startled

air and said :
". Aw, nix on the gumshoe work, Kelly "
" Beg pardon ? " I gasped.
" I said, cut out the mits up ' dope, and

come across with some of the home burg
glad news. How's the folks ? "

" Er-very well, thanks."
"That's the shout. How's raddio "
" Oh, wireless is boominu here just.now."
" Bueno ! Say, what's the load now in

this half -acre lot"? "
" Say it again-slowly."
" Stiffen it ! I said, how many watts of

Wattville do you boys shake into the wires
hereabouts ? "

" Ah ! I gather dimly-by the way, do
you speak like that to Mrs. Geary 2-that
you wish to know the aerial input affected
by wireless amateurs in this country ? "

"Yep!"
" Well, I don't know. Since you took up

raddio I've rediscovered my affection for
stamp collecting and the intensive culture
of white mice.'

" Say bo, you don't say ! I .was just
dinging to pass you the latest guff about
toobes and ground wires, and here you back -
step like a third -storey, honest -to -goodness,

Miss Cecil Dixon, " Aunt Sophie " of 2 L

dyed-in-the-wool bootlegger, when he feels
the bottle break in his pants. Have a
heart, old timer ! "

" Sorry ! What's that about boots and
wool ? "

" You pass ! Say-what about that son -
of -a -gun of a Broidciisting Company? It.
don't amount to a hill of beans s'far's
N' Yark' s concerned."

" Ah, we think it's the-pardon me-the
whole cheese-not being concerned with
what hill of beans New York is concerned
with. The London station gets over the
Atlantic, anyhow."

A " Super " Needed.
" Sure thing ! We took it for static at

fyist, till old man Armstrong hooked up his
go-getter circuit, and piped what your
game was. Believe me or believe me -not,
stranger, there warn't a toobe 'n N'Jersey
but didn't register pained surprise when li'l
ole 2 L 0 lit out for the tall grass, I'll tell the
woad."

" Well, now you are back where you
belong, you have jolly well got to toe the
line, and sub up to the,B.B.C., and listen -in
like the rest of us. By the way, did you like
Ellis Island ? "

Radio from the Cradle.
" Nope ! But I'm 'r fly guy, and I passed

the buck to the President of the Raddio
Rioters who spilled the beans by Special
Expedited Relay Raddiogram on Eli K.
van Hucklebaumerblitzen, Vice -President
of the Fyist National Group of Raddio Toobe
Twisters. Eli no sooner lamped this S.O.S.
than he switched his Heaviside -scraper on to
Judge Schwarzenheimer at Washington,
D:C., and jammed him good and fide fill he
had gotten a check for my egress. Some
boy ! "

." Who's a boy ? Huckle, etc, or the
judge, or the president 'of the thingummy-
bob ? "

" You don't get me. Use your .harkers !
said. he was the goods with an upper-case

G, and then some."
" Quite so. I must have missed that.

Well, so you got away from Ellis Island by
raddio influence. Have a good time ? "

" Bully ! Strength ten. I was the little bit
of hog in the hull can of beans. Raddio ?
My good sirree, we Briddishers are the last
hair in the broncho's rudder in toobe work.
We are-why, in Amurrca the babes yowl for
" B " batteries in their cradles ; at the age
of three they can repeat Richardson's
emission formula, and at eight are getting
through to the next but one State on toobe'S
saved from candy money. Talk about a
good time-they handed me the joy clutch.
DO much listening-in2 Nary listen. Yon don't
listen, you hear ! - You push the button hi

, and read off , every raddio .riot's far's
the Panhandle. It's laid on to every apart-
ment, son, like the card of rules in a clime
dosshOuse. Man I met on Forty-first told

. me he could mow his tennis -court with
Chaykoffski's" " 1812," and I believe um.
Yessir !

A Sudden Return.
." Very interesting indeed. Anything

else ? I asked.
"Man I met on Twenty-third allowed he

could strip off wallpaper by spraying it with
Vcirgrier's Overture to Tanhorser, as played
in Schenectady, and toast bread by holding
it against a Magnavox while Mrs. Walla
Bela Silcox recites her Bedside Stories.
Say, what about two spots of snake
juice ? "

I was just opening my mouth to accept
this strange invitation, when Mrs. Geary
called from the house :

" Aloysius,' come in at once. Catching
your death of cold ! "

" Yes, my dear, certainly. I'll come at
once," replied Columbus the Second.

Thank goodness ! " I muttered, as
Geary steered towards the house. " English
at last ! "
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THE TELEGRAPHONE
By SEXTON O'CONNOR

THE principle of the phonograph is
1. familiar to most people. It can he

described as a machine for " storing -
up " the human voice in permanent form
ready for reproduction as desired. The
" dietaphone " is a somewhat elaborate
form adapted for the business man so that
he can dictate at his leisure to a machine
which will presently ropeat his accents to
the willing typist..

One of the difficulties experienced in
providing a thoroughly representative
Broadcast programme is to persuade the
right people to come to the microphone

torture chamber " at the radiating station.
In certain cases " Mahomet has gone to the
mountain," and special cables haVe been
laid down in order to connect the Broad-
casting depot with the centre. of attraction.
This has been done recently in the Case of
Covent Garden, the Hippodrome, and etaer
theatres, but the process is troublesome
and expensive.

An Instrument with Possibilities.
It may be asked why not use the phono-

graph recorder as a convenient method of
bringing a wider circle of prominent-but
somewhat inaccessible-artistes and other
notable personalities into touch with the
growing army of listeners -in ?

Whatever may be the objections to this
course in practice, the suggestion seems
worthy of full consideration. With the,
perfected type of recording and reproducing
instruments now available, there should be
little difficulty in ensuring good results in
the quality of speech or song so transmitted.

As an alternative to the use of the phono-
graph for this purpose, there is available a
most ingenious form of speech recorder,
which, though not so well-known, has
certain decided features of advantage and
is capable of development to a high level
of efficiency.

The instrument referred to is called the
" telegrapher') " and is an invention of
Valdemar Poulsen of " Poulsen Arc " fame.
It is free from many of the obvious ob-
jections that might be urged against the use
of the phonograph for Broadcasting. There
is no necessity, for instance, to make a per-
manent " record " involving delicate ques-
tions of copyright, and correspondingly
high fees. Farther there is practically no
limit to the length of the speech or other
entertainment that can be stored up. At
the same time the " record." can be retained
for several months, if necessary, unim-
paired in quality.

A -Magnetic Impression.
.The telcgraphone may perhaps be best

described as -a magnetic phonograph. 7 It
depends -for its action upon the peculiar
properties of a magnetised wire.

Those familiar with the action of  the
Marconi magnetic detector Will remember
that when a strip of wire is passed near two
reversed magnets, a " delicate " magnetic
condition is set up which is amazingly
sensitive co the impact of wireless signala.-

PoulSen found -tat-when .a strip of un-
magnetised wire is passed near to the poles

of an electromagnet, which is wound with
coils forming part of a local microphone
circuit, a peculiar magnetic " condition "
results. This magnetic condition is con-
fined to the part. of the wire in close proxi-
mity with the poles of the magnet, but it is
of a more complex nature than in the case
of the Marconi detector. Instead of being
subjected to a uniform magnetic field, the
wire is also influenced by the varying voice
currents floWing in the *windings that form
part of the 'microphone circuit..

The result is that the wire receives a
magnetic impression which faithfully " re-
flects"' the -voice at the microphone.

Not only does it store up the spoken

95 7
48

A 0 C

100O 0
16

000
A 5 C 2

-

8 7

rryf TELEGRAPNONE
o

word, but it does so in a semi -permanent
form. That is to say, the magnetic record
will remain available until it is deliberately
effaced, which, however, can readily be done
by passing the wire across the poles of a
second magnet. Once it has been so
" cleaned," the wire is ready to receive
another " impression " which, in turn, can
be destroyed, and so on, the same piece of
wire being used as often as desired.

Him Signals are liecorded.
Once a wire has been impressed with

" magnetic " speech in this way, all that
is necessary to repeat " the record is to
pass the prepared wire in front of the poles
of a second magnet, in which, this time,
the windings are in series with a telephone
receiver.

The lines of -magnetic force from the wire
then induce- currents in the  receiver which'
vary in strength precisely in the same way
as the original magnetising currents, and
therefore repeat in the telephones the
words criginally spoken into the micro-
phone.

A simple diagram of the apparatus is
shown in the Figure. The wire strip is

- slowly unwound from a spool, 1, and is
-taken up by a second spool, 2. Both spools
are mounted on pillars 3, 4 respectively,
and arc arranged to be slowly moved in
opposite directions along the pillars by
means of screw. shafts 7, 8, which carry
arms, 9, 10, engaging collars, 5, 6, secured
to the spools.

I

This ensures that the uncoiled straight
' strip of wire lies always in a straight line;

passing between the electromagnets A B C.

Only the electromagnet B is actually used
for recording or repeating. If, for example,
the apparatus is being used for recording,
the microphone circuit is connected to the
electro-magnet B, and impresses the speech
magnetically upon it in the manner pre-
viously described.

Reproduetion of Signals.
If the wire is travelling in the direction

from the spool 1 to the spool 2, the electro-
magnet A is used simply to obliterate any
traces of former impressions that may
remain, so that the wire is presented to the
recording magnet in. a " clean " condition
ready to receive the new impressions. The
third magnet C is in this case idle.

If on the other hand it is desired to
reproduce speech from a prepared record,
a telephone transmitter is connected:across
the magnet B. The first magnet A is in
this case inoperative, and has no effect
upon the strip.

The second magnet is affected by the
varying lines of force springing from the
magnetised wire, and speech currents are
accordingly produced in the attached
telephones. The third magnet may, if
desired, be strongly excited so as to wipe
out the magnetic traces " from the wire,
thereby destroying the message and render-
ing the wire ready for use again for a subse-
quent message.

Useful in the Home.
It is obvious. that this feature of auto-

matically obliterating the record as soon as
it has been transmitted may appeal to a
certain class of artiste. They may be pre-
pared to offer their services for a single
performance or a " one use " record at a
figure much below that which they would
expect to receive for work which is multi-
plied, as in the case of, a phonograph record
and sold to hundreds of thousands. At
the same time, the performance could be
given wherever they might chance to be,
thus avoiding personal attendance at the
Broadcasting station and the unaccustomed
ordeal of facing the microphone, where
aervousness or an involuntary mistake may
spell the effect as heard by the listenerain.

With the facilities afforded by an instru-
ment like the telegraphone; it should be
possible to increase very considerably both
the scope and variety of the somewhat
restricted Broadcasting service at present
available.

From another point of view the telegra-
-phone 'could easily be adapted to serve
the convenience of individual Broadcast

areeeivers. It is -not always possible to be
" on guard " at the phones, or even at home,.
when an especially interesting item is
being -transmitted.

How convenient it would be in such cir-
cumstances to have an inexpensive auto-'
matic " recorder " hitched on to the
receiving set, from which one could extract,
at leisure, ,sayanext morning, -the entire
programme of the night_ before. .
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football results
A T.M.C. Wireless Set will enable you to follow
your favourite team and hear the results of each
match practically as soon as the game 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.
in the comfort of your own home with a T.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_!pparatus
to use.
Your choice laving been made, T.M.C. engineers will install the
apparatus and periodically inspect it.

a

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, Birmingham, Manchester, Newcastle, Glasgow
are broadcasting now :

Come and listen to them any evening up to so p.m. at our showrooms in
London, Birmingham, Belfast, Bristol, Cardiff, Glasgow, Leeds, Liverpool.
Manchester, IsTewcastle, Sheffield.

Write to tis for our nearest address.
Sales Dept. and Showrooms:

68, Newman Street. London. W. 1. 'Phone: Museum 5581.

T./4C
MakesWireless

Worth While ED
51

ELEPHONE MPG., 0. LTD
kNv/ /.111111:*.y.emmy 

HOLLINGSWORTH WORKS, DULWICILIONDON,S.E.21.
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Open out--build a powerful new set!

LISSEN Multiple Telephone Board.
Takes four pairs of telephones in series, with
switch to cut in and out any desired number
up to limit of board. A useful accessory to
any equipment. Beautifully made and
finished. Switch has maker's smooth, wiping
contact. 25/.

LISSEN Type T3 L.F. Interyalve Transformer
Introduced to meet the demand for a really
good transformer At a moderate price. The
best amplifying transformer possible at the
price, and sold under the LISSEN name
guarantee. 1616.

U
L ISS EN Reactance Capacityse the Method of Coupling H.F.Valves

(Provisional Patent)
and eliminate stat(c and other disturbances, free your set
from distortion, increase its range and improve its selectivity.
The LISSEN ANODE REACTANCE CAPACITY METHOD
(Provisional Patent) is rapidly becoming the most widely
adopted method of achieving radio -frequency 'amplification.
Every set without H.F. can be improved and made, consider-
ably more powerful by the addition of this LISSEN component.

Directions for connecting :-
From plate of H.F. valve take two connections, one to
one side of a .0002 fixed condenser, and the. other to either
of the two soldering, tags on LISSEN ANODE REACTANCE.
The other tag on the component is to be connected up
to the H.T. positive. The other side of the fixed condenser
is to be connected to the grid of the detector valve, and
a grid leak of from 1 to 3 megolims is to be connected
between the grid of the detector valve and the L.T.
negative.

To fax :-
Only one hole to drill. The component is complete with
switch. Can be fixed in a few minutes.

150 to 600 metres, 6 tappings ... 27/6
150 to 10,000 metres, 11 tappings ... 32/6

.4 sk your dealer to show you this Lissen Component. I f he cannot-order direct. No extra for postage.

LISSEN COMPANY
8-16, Woodger Rd., Coldhawk Rd., Shepherd's Bush,. London, W. 12.

(Phone ; 1072 II ammersmath)
N.B.-Woodger Rd. is close to Goldhawk Rd., Met. Rly. Station.

MULTIPLY THE POWER OF YOUR
CRYSTAL SET AT LEAST THREE TIMES

by adding an

APOLLO NOTE
AMPLIFIER

2 or 3 of these units
(according to dis-
tance) will operate a

loud speaker.

PRICE
including B.B.C.

Royalty

£3 : 2 : 6
(less valve)

Accessories-
Marconi Osram

R. valve 17 6
4 -volt accumu-

lator 21 2 6
66 - volt H.T.

battery 16 0

Full List of APOLLO Wireless Apparatus sent on application.
Crystal receivers from 35s. 2 valve receiver £10. Valve and
crystal combination receiver with tuned anode. £8 3s. Oil.

"Apollo" Perikon Detector 8s.

CRAZES & STAVR1D1,4, BUNHILL ROW, London, E.C.1

HERE'S REAL RADIO SERVICE
HEADPHONES AT PRICES
TO SUIT EVERYBODY.

" FRENCH TELEPHONES," light, adjustable, 9,000
nhmc"

FEDERAL PHONES. ," lknown io all Wireless Experi-
menters . ..  , 1 5 0

" BRITISH HEADPHONES," stamped B.B.C., Excellent
ynality

Special line of French Phones, similar to "BRUNETS"
Hall ,md inspect them for yourself "  1 1

"WESTERN ELECTRIC," comment unnecessary, 9,000 ohms 1 12
"13.T.H." PHONES, excellent results.. .. . 1 6" AMPLION " Loud Speakers. Actually in ;their.

Junior . .. 212 6
"WESTERN ELECTRIC CRYSTAL SETS." Stamped

11.11.0., in magnificent cabinet, complete with 1 pair" Western Elec. phones." .... 4 2 6
" GECOPHONEP CRYSTAL SET, B.B.C.B.B.:C. Complete. with

Telephones, Aerial and Earth Wires, lead In, etc. .. 5 10 0
" CRYSTAL SETS " Stamped II.B.C., mounted in Cabinet 2 2 0
AERIAL WIRE, 7/22. bare copper, stranded, 100 ft .. 2 6
FLEXIBLE WIRE, ILT.,Red and Black stranded together, per yard, 2d.
LEAD-IN WIRE, Rubber covered.. ..per yard, 2d. and 4d,
INSULATORS. Reel, lid. Egg, 3d. Sbell. . . 9
BATTERIES for H.T. 4 & 5 volts, economical and efficient,

HIGH TENSION BATTERIES: 15 vOk., 2/6; 30 volt. 6/6;

ACCUMULATORS: 4 volts 20 amp., 14/-; 4 volt 40 amp.,
19/6 ; 4 volt 60 amp. .. . 1 6 0

VARIABLE CONDENSERS Panel Mounting in Celluloid Case
s. d.

-001 12 6
-0005 10 6
0003 9 6

BASKET COILS, set of 7, 150-9,000 metres 
SLAB COILS, set of 8, 150-23,600 metres..
INT ERVALVE TRANSFORMERS free from distortion

4

£ s. d.

0 17 6

1 2 6

0
6
0

O

10 6

s. d.
15 0
13 0
11 0

S. d.
5 0
7 6

14 0

THE WATERLOO ELECTRIC Co.
129, Waterloo Road, S.E.1.

ELECTRICAL & WIRELESS ENGINEERS
Please send sufficient postage, balance refunded.

PHONE HOP. 5649.
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THE CONSTRUCTION OF
PLUGS AND JACKS

ORDINARY telephone lacks and plugs
often prove to be very useful fitments
to the wireless experimenter. The

operation of inserting or withdrawing the
plug forms a very easy method of connecting
or disconnecting various pieces of wireless

6boni to
Patret

pi--7--apeet3----
9qtrre

apparatus ; it is far easier than having to
screw up or unscrew a whole collection of
terminals which; if often necessary, becomes
very troublesome.

In addition to being useful, a well -made
jack and plug fitted to a set enhances its
appearance to no little extent. The jack to
be described, while somewhat different to
the usual type, is not difficult to construct
and, providing it is carefully made, works
quite as well as the orthodox article. This
jack should appeal to those amateurs who
wish to make as much of their own apparatus
as possible.

Fig. I is a plan of the jack with the plug
inserted ; Fig. 2 a side elevation with plug
inserted-the plug is in section to - show
the method of construction ; Fig. 3, side
elevation with plug out.

The construction is as follows : The piece
marked A, which carries the contacts, is cut
out of sheet brass TV in. thick to the shape
shown in Fig. 4. A g in. diameter hole is

cut through the large end, as shown, so
that when in position the plug will not
make connection with the brass. The six
other holes are drilled to take in. Whit-
worth (or an equivalent B.A. size) brass
screws. B is a piece of ebonite in. thick
and 1 in. square. A in. diameter hole is
drilled through the ebonite panel of the set
-on which it is intended to mount the jack ;
four in. diameter holes must be drilled
and tapped to take the four screws which
hold the jack in position. The contacts CC
and DD are cut to the shape shown in Fig. 5.
They are held in place by two in. diameter
bolts ; strips of ebonite (E) are interposed
between the brass strips in order to separate
them the correct distance, and to insulate
the one from the other ; in. diameter holes
should be drilled through the contacts CC
and DD where the bolts pass through so that
they do not touch the bolts.

Careful Insulation Required.
When assembling, care must be taken

that the contacts do not touch the bolts ;
if ebonite washers 4 in, diameter and the

same thickness as the contacts are inserted,
all risk of " shorts " is avoided. The
contacts CC are made of spring brass in.,
or slightly more, thick ; DD are made of
517 in. thick sheet brass. An insulated
connecting lead should be soldered to each
contact -piece where it projects from the
ebonite strips as indicated in the figures.

To Prevent " Shorts."
The plug is made from a piece of brass

tube 8 in. diameter and 1 in. long. The
handle is a piece of in. diameter ebonite
rod If in. long. A a in. diameter hole is
drilled half -way through the ebonite, and
the tube inserted in it. Pour TV in.
diameter countersunk screws (S in Fig. 2)
are then fitted in the positions shown in
Fig. 2. The tube is removed and split

along its centre with a hacksaw ; each half
should then be filed until both pieces of
tube, when in position in the handle, are
separated by a gap of about in.

The nuts of the countersunk bolti are
then soldered in their correct positions on
the inside of each piece of tube which now
form the plug contacts. At the same time
must be soldered the " feather" (F in Fig. 3),
which is a strip of brass A in. thick, and

in. wide. A slot or " keyway " must be
cut out of the panel and out of the piece B
to accommodate the feather. The object of
the feather is to ensure that the plug is

inserted with the right side up, otherwise
it might inadvertently be plugged in up-
side down, thus reversing the connections
with perhaps disastrous results.

The slot or " keyway" can be, cut to the
required depth with a piece of broken hack-
saw blade, and trimmed with a thin file.
A length of twin flexible wire is inserted
through a hole drilled in the plug handle,

0

A 0 0
\ pent ,t , -,ht angles

on dotted line.

`figure

one wire of Arliich is soldered to one piece of
the tube and the other wire to the other
piece of tube ;. it will probably be easiest to
do all the soldering at the same time.

Application to Valve Circuits.
The whole should then be carefully

assembled, due care being taken to prevent
short circuits ; liberal use of shellac will
probably improve the insulation. All sharp
edges and corners should be neatly rounded
off. ' The contacts can then be adjusted to
make proper contact ; when the plug is in
position the contacts CC should be well
separated from DD ; when the plug is
withdrawn, then CC should make contact
with DD, but CC must, of course, not touch
each other. A good plan is to solder small
pieces of platinum wire where the contacts
are made and broken, as if any sparking
takes place a coating of oxide is apt to form
and so impair good connection. The con-
tacts from an old electric bell would do
excellently for this purpose.

O*
©EboniteWasher

ocp,
9/81w -e 5.

(Continued on next page.)
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K0
A VISIT TO A WELL-KNOWN MIDLAND STATION

ONE of the pleasures of the prnent
stage of radio -telephony is to meet
a veteran, or, in other words, an

mnateur Whose licence to experiment has
not been renewed just once or twice, but
many times. Usually the call -sign concerned
is something of a classic, and when the
station itself is visited there are found all
the traces of careful building up and of
happy ideas which have led to fruitful
results.

In. any district it will be foural that the
best-known call -signs still indicate the " old
guard," and to them wireless owes much.
Fior example, among the well-known call -
signs of the Birmingham area are 2 N V,
20X, 2 r, G, 2K 0, 2 R G, 2 F IT, 2 I Y,
to mention those that occur to mind.

Broadcasting a Charity Appeal.
Among the foregoing a station that is

particularly prominent for reasons of its
excellent transmissions is 2 K 0, which,
for example, became - well-known last
October when it proVided the Lord Mayor of
Birmingham with the opportunity of being
the first Lord Mayor to broadcast an appeal
on behalf of charities. On this occasion
the wireless amateurs and their invited
friends who listened -in were appealed to on
behalf of the Birmingham hospitals, and
the latter benefited ,considerably as a result.
For that occasion, Mr. C. S. BayntoM the
man behind 2 K 0, was granted a:special
broadcast licence by the Post Office
authorities.

. .

An early interest in microphones-an
interest which still survives and which
accounts for a good deal of the remarkable
excellence of 2 KO's transmissions together,
of course, with an interest in telephones and
eleetro-magnetism, led to wireless tele-
phony, and when the removal of the war-
time ban gave wireless experimenters a real
chance of getting going again, 2,K0 came
into being.

The first set installed was a verve set, of
which every part was made at home, and
it is suggestive to note that telephony was
the only concern. For the first three months
Mr. Baynton and his son-Mr. Gerald
Baynton-tested and listened -in, built anew,
tested and listened -in again, and then they
picked up their first message.

Profiting by Experience.
"I made every mistake that it was

possible to make;" Mr. Baynton told a
POPULAR WIRELESS representative, " but
we stuck it out. We worked together :a
good deal with 2 F H and 2 L G transmitting
and receiving. The ether was very free iu
those days-we had it all to ourselves." .

" in 1919," he continued, " the stations
in Birmingham were less than half a dozen
in number.

" Every kind of coil imaginable was made
even to the winding of-` pancake' coils, two
feet in diameter, as well as others twenty
times smaller."

So 2 K 0 grew up until it is certainly
one of the best equipped of amateur trans-
mitting stations. For wireless work, Mr.
I3aynton's house is ideally situated. Four
hundred and fifty feet up above the sea
level in the first place, and plus the height

of the masts, there is stretched the maxi-
mum span of a single strand aerial lead-
ing into the instrument room on the first
floor. From thiS room connections seem
to run to all parts of the house, so that it

Making Tuning Coils in one o! the new Radio
Factories.

is possible to have a loud speaker any-
where. It is not unusual for three to be
in use at the same time, and when
Birmingham is being received two valves
suffice for this purpose, while London or
Manchester can be picked up on three

valves when Birmingham is in full blast.
The Hague on a loud speaker is heard on two
valves without amplification.

Ingenious Arrangement of Mierophimes.
Apart from the transmitting and receiving

panels, 2 K 0 contains various " gadgets
mention of which cannot be other than
interesting. The microphones for music
transmissions, for example, are unique.
Three separate microphones-each ball -
socketed to give the ideal angle for successful-
picking. -up of the sound waves-on arms
which slide up and down on a centre piece,
are used Outstretched for piano items. The
left microphone takes in the lower ectaves,

'the centre the middle, and the right the
higher octaves. . Thus there is no possi-
bility of any difference in the collecting of the
sounds.

if, however,: a vocal item with accom-
paniment is being broadcast, one arm is
dropped into the piano and the singer
directs the voice between the Other two
which are brought together. This reference
to transmission draws attention- to an
effective means employed to gauge the flow
of the mirrent- Mtn the aerial. This is an
ammeter fixed on the transmission panel in
series with the microphone current. The
broadcaster who marks the regular heat of
the needle is thus assured that he is trans-
mitting efficiently.

One other striking point must be men-
tioned and that is in regard to the change
over. In this matter 2 K 0 can alniost
be said to have solved the problem of an
effective duplex system,, for conversational
telephony can be carried on with ease so
simple are the arrangements for the change
over. One movement of the switch arm is
all that is necessary. Worked  an three
relays this lights the 'filaments, switches on
the microphone current, puts on excitation
current, and starts the generator.

CONSTRUCTION OF PLUGS
AND JACKS

(Contimued frees precious page)

Before putting the jack into use, the
insulation should be tested with a dry cell
and a pocket galvanometer.. It should be
made sure that CC and DD are thoroughly
insulated from each other, and that 110
" shorts " exist.

If the experimenter intends building a
multi -valve set, then the jack comes in very
useful. He can at will disconnect any -valve
with very little trouble. Fig. 6 shows the
connections for a 3 -valve set, H.F., rectify-
ing, and L.F. In this case four jacks are
required ; three of them need not have'the
inner contacts, since only the outer ones are
made" use of. The diagram shows all three
valves in circuit. If now the plug P1 is
inserted into jack No. 2 the H.F. valve is
cut out of circuit. Similarly the L.F. valve
may be disconnected, or both L.F. and H.F.
can be cut out. Only two plugs are needed
for the above arrangement.

Fig. 7 illustrates how the jack can be
used to earth the aerial when the set is not
in use ; in this case three contacts are used,
two being connected together. When the
plug, to which the set is attached, is with-
drawn, the aerial is automatically earthed.
It should be mentioned that in this case the
insulation should be very good, and the

connecting wires should preferably be com-
posed of high-tension cable.

There are many ways in which this
accessory can be used, but it is left to the
individual reader to think out additional
applications to suit his otvn particular case.

%aerial ezerrniaal
t:/csel

9b, earth lermina25)
cfset

9i63ure 7.

Earth
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Valve Extra.

Reg. Design
No. 594025.

THE DESKOPHONE SINCLE-VALVE SET
(P.O. No. 10'9)

including Headphones, H.T. Battery, Accumu-
lator, Aerial, Lead-in Irire, and Insulators.

PRICE COMPLETE
7 - 15 -0

PRICE without ACCESSORIES: 4-15.0.
Royalties, 32 6 extra.

THE
DESKOPHONE TWO -VALVE SET

(P.O. No. 2o2o)
Tuner, High Frequency Am-
plifier and Detector, complete
with accessories as with Single -

Valve Set.
PRICE, COMPLETE

£12 - 17 - 6
PRICE without ACCESSORIES

/9-17-6
iloyalties, £3 extra. Valves Extra.

LOW FREQUENCY AMPLIFIER
(P.O. No. 30421

for use with any of our instruments.
Considerably increases the volume

of sound.
PRICE X4 - 17 - 6
loyalties Paid.

Valve extra.

Entertaining Evenings

with the

DESKOPHONE

" And the night shall be filled with music,
And the cares that infest the day

Shall fold their tents like the Arabs,
And as silently steal away."

ONE could almost believe that Longfellow
was predicting the coming of Wireless
when he wrote these beautiful lines. Can

you imagine yourself, after a hard day's labour,
snuggling down in the comfort of your favourite
chair, listening to a wireless concert, all cares
forgotten in the appreciation that comes to all
music lovers.

You can have this enjoyment with a " DESKO-
PHONE," with its clear and undistorted
reproduction of music and the human voice.

For an unique combination of efficiency,
reliability, perfect reproduction and hand-
some appearance, the " Deskophone " is with-

out compare.

TUE TRADE
SUPPLIED.

ILLUSTRATED
CATALOGUE

3d.
Post Free.

lour'lleshophoneo
Set and Aerial can
be fitted by our
skilled expert at a
reasonable charge.

THE
HOLBORN RADIO CO., LTD.
267, HIGH HOLBORN, LONDON, W.C.1.

Telephone : Late of
HOLBORN 236B 8, HIGH HOLBORN



302 Popular Wireless Weekly, April 14th, 1923.

0

V1Then volt
it

$
$

WO /1 tie r
7.1-1 17

WHEN voices become faint-when the
crystal does not seem sensitive-

The Broadcaster "places at the disposal of
its readers the services of a wireless expert

there are strange sounds like
fireworks in the 1 eceivers-those are the
times when you would appreciate the help
and explanations of a wireless expert.

who answers by post any questions they
may care to ask. Take your technical

0 troubles to him-he is ready to help you.
This free service is only one of the ways
in which you will find " The Broadcaster '

an invaluable, praCtical help. Give your
newsagent a standing order.

roa caster
THE RADIOPHONE MONTHLY FOR LISTENERS - IN

Monthly, One Shilling.

Some Features of the May Issue,
On Ea !e Saturday, April 14th.

Professor M. Low asks " \VI I AT'S WRONG
WITH LOUD SPEAKERS ? " He discusses
the subject fully and constructively.
" THE CRYSTAL MENACE "-.;,-Does your
crystal- set cause interference ? "The Broad-
caster " has discovered that certain crystal
sets do but that it may be avoided.
"LAUGHTER ON THE.ETHER WAVE"-
Norman Long tells of the difficulties to be
overdo= by the radio comedian who has to
depend entirely on his voice.
The first of a series of articles REVIEWING
COMMERCIAL RECEIVING SETS and -
giving complete. instructions in simple lan-

guage for working them.

CASTING

he

fELLOCRYsi
SUPER

rr HIS is a high-
gr ade Crystal
Detector es-

pecially designed for
receiving broadcast -
in and complies
with all regulations.
Beautifully pure clear
speech and music are
received, and as many
as three pairs of
Fellows 4,000 ohms
double heclphones
can be simultaneously
used.

The " FELLOCRYST SUPER " is mounted in a
highly polished oak cabinet and is sent out complete
with 100 ft. coil of. 7/22 stranded copper aerial wire,
two shell insulators, and one pair 4,000 ohms
double l'eadphones, [rid is British Made Through-
out. Fully approved by the Postmaster -General and
the British Broadcasting Company.

PRICE COMPLETE- - £4 - 15 - 6
inclusive of all taxes. Postage 2/- each.

Additional Double Headphones - - 2 1 / 6
(4,000 ohms) inclusive of all taxes. Postage 1/-.

FELLOWS MAGNETO_ Co., Ltd.
LONDON, N,W.10.

Telephone : - Telegrams :
WILLESDEN 1560-1 "QuixmAG," PHONE, LONDON

g
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THE " ALDERSGATE "
Single -Valve Set, complete with all

Accessories, including Phones, Accumu-
)afore, H.T.Battery Valve-

.------
; Large

I

, Variety I

1 of Crystal I

- - - - _
.- Hundredsei

,...--- of Testi- 1

_,...--"-- monials. 1

_==
=_== £7 10 0 :sets. Send I -- - - - -.===

=-=-

B.B.C. Royalty, £1 0 0
If Aerial Wire and Insulator required,

5s. extra.
Hundreds of Testimonials for Efficient

_.Work in.

i for List I

-------- I
THE " PERFECTO "

2 -VALVE JET.

1

1 THE " DUO " I

1

! 2 -VALVE RECEIVING SET.
t. IDesigned for Broadcasting only.

.7-
E-
E.

=- Comprises one L.F. and one D.T. I This Set has a patent -coupling, and will I ==
= Functions alternatively to the I not radiate The High Tension Battery I _-
= Duo, this Set giving Volume i is enclosed, and .thern are only six ex- , -
= of. where the other gives Range I ternal terminals, aerial, earth, phones, 1 =-==-= c '

A Powerful Set for local Broad-
casting. Complete Phones, Bat-
teries, Accumulator, Valves, for-

I and low tension.
1

I We claim that this Set is the easiest
2 -Valve Set to manipulate on the market. I

Price complete, all accessories for work-

=--=-
= £10 15 0

i ing, including Phones, Batteries, 11.T. and I == B.B.C. Royalty, £1 15 0 L.T., Aerial Wire, Insulators, and Valves, I
_=

Ei .

'P'sk- -i,'
If Aerial Wire and Insulators I

TotalIil5 £10 15 0 1-
====
.7-'..-.

t.

It)) 43)
itl,:' il LS

'
..,.

°, ..o' . a

required, extra Cs. I B.B.C. Royalty stamp. i

1

r.

=_
=7=_-
=--

A TWO -VALVE SET
W I T H REACTION
APPROVED BY
POSTMASTER GENE
RAL FOR BROAD :

(;-%,. c -t, CASTING. No. 0236.
. Comprises one D.T

Valve and one L.F.
Valve mounted in a

Ch'<WK..) handsome slope back
- --. ..

Cabinet. Separate-Willillissumemil filament control for _
i.., .. each valve, wave- T

length range, 2004,000
-----__ metres. Price, com

plete with phones,- --- battery, accumulator, ,.
and valves, aerial =
wire, and insulator- -..

£13 13s. ed. Size ol CatuneL, _ L.
by 1 ft. by 7 ins.

-- --- - - ------ The "UNIQUE' ' 5 -VALVE RECEIV1N t SET. =-
Highly eMcient S -Valve Broadcast- As can be seen by the photograph, this set has a unique .....

Ing Receiver. Will tune in all the I design and a high finish. _
° III II

II 7 ,..... f. broadcasting stations and the low- 1 The valves are behind the panel and are out of the way, =
, ,-... wave French telephony. and can be seen by 3 peep holes. =

. 4-* t"' -Ib The 11.T. battery is enclosed, and is The batteries fit into the cupboard on the left, thus
';

=si,
; varied by a switch. making it a set that is absolutely self-contained. Has a =- High -Frequency Transformer with one D.T. and one L.F. A

I
=Tuning is accomplished by con- Tapped Inductance is on the right-hand side of the set, withdenser only, thus making it the I 2 terminals for coils for higher wave -lengths. -

easiest 3 -valve set to work at the 109: , complete with phones, accumulators, batteries, =price of c'.."-' ` aerial, and 2 insulators. -_
E20, with all accessories. I There is no doubt that this is the finest piece of work-

manship which can be had at this price.
=_=

1 B.B.C. Royalty Stamp, £2 5 0 extra. -=

==
WIRELESS INSTALLATIONS LIMITED

(DEPT. A.),
811

TURNMILL STREET, LONDON, E.C.1.
-='--

=
== Telephone : CLERKENWELL 5434. (Nearly opposite Farringdon Street Station, Metropolitan Railway.) =
= =
11110111111MMUMIIi11111111111111111111I11111111MIIMMIMMIIIIIIIMINIIIIIMIIMIIIMINIllifinii111111I11111111lilIMMIIIMIIIIIT-
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SOMETHING NEW
CABINET CRYSTAL SET

SPECIFICATION.
Specially designed high efficiency
Variometer, wound on insulating
former, Crystal Detector, Terminals.
etc mounted on engraved Ebonite
Panel. All metal parts are Brass
DULL PLATED, giving a very
attractive finish. Cabinet is of solid
construction and French Polished.
4,000 ohms 'Phones to suit. 18/6,
25/-, and 30/-.

Without question the finest Set on
the market at the price.

ORDER NOW!
1I'rite. 'Phone or Call.

STOCKISTS WANTED
Throughout the' Country :

ENQUIRIES INVITED

TYPE "E G 1.

POST and PACKING 2s.40/ P11.13..B.':'. TAX 7s. 6d.

DE LUXE
OTHER SPECIALITIES.

Intervalve Transformers 14/6
Condenser Vanes, per pair Id.
Spacers, per dozen 3d.
Ebonite Knobs (2BA) 4d.
Aerial Wire, 17/22, per coil... 2/7
Crystal Detectors ... 1/10
Filament Resistances 3/-
Valve -Holders, Round type ... 1/3
Valve -Holders, Flange type... 1/-
Variable Condensers, .001 ... 10/-
H.T. Batteries, 15 volts ... 2/9
Hertzite Crystal 1/-
Talite Crystal, with Silver Wire 1/6

R. EGERTON GREEN & CO.,
MANUFACTURING WIRELESS ENGINEERS

(Established 190.)

22, DYOTT STREET, New Oxford Street, LONDON, WC.
'PHONE : MUSEUM 8607.

1.

MEERLOO WIRELESS EQUIPMENT nt
Sole Distributing Agents and City Depot for" ABINPIIONE- Receiving Sets.

We have a wonderful stock of all Wireless parts of the very best make only, and at prices that defy
competition. Consult our technical staff when you are in difficulty, our service is at your disposal.

Goods shownshown below arc in stock and tee
Aerial Wire, 7 22, Best Copper, per

100 ft. "'Aerial Wire, 7 21. Enamelled. per

Insulated Wire, 1.901 -in ... per yard
Accumulators, C.A.V.:

14/9 fi-V 10
1-V 20/. ii -V 20
4-A' 30 25/6 0-V 30
1.V lit 32/- iiV 411
I -V 38/6 6-V, 50
Aluminium Vanes .. ... per pair
Brass Rod, in. square ... per foot
Basket Coils, per set -of six .

Crystals: Hertzite, 2/., 1/6, 6d, lot-
nite, 1/6, 11-, 9d. Galena, 1:9, 1/3,
9d. Zincite, 2/6, 1/6.

Condensers, Variable, etc. ... 17/6,
Condensers, Dubilier Fixed ... each
Grid Leaks, 1 Meg. ... each

Fixed Condenser
Coil Holders, each, 3 -way, 18/; 2 -way,
Coil Blocks, Best Ebonite ... each
Contact Studs, 5 B.A. ... per doz.
Crystal Cups each
Crystal Detectors, Best Slake cart:
Dials, Ebonite Circles

" ABBIPHONE " Miniature Crystal Model, C.R.O..
including B.B.C. Boy a10 ... ... ... ...

" . ABBIPHONE " Crystal Model C.R. 11, complete with

.
4,000 ohm Headphones and Standard Aerial Equip-
ment. 11.11.1'. Royalty ... ... ... .. £5 0 0

COMPLETE PRICE LIST'

-T111111111

eau c1;li.er. Adequate postage must be.

Dials, Lairine 1 -inch ... ... each Cd.
3/6 Dry Batteries: Genuine Hellesen 11.T..

15-V., 4/-; 36-V., 8'6; 60-V. .'.. ... 14/-
5/. Ducon Plugs
5d. Ebonite: 7 in. x f, in. .. ... earl: 2.8

s in, \ Ti in. ... ... each 2'9
21/6 .. 9 in. A 7 in. ... ... each 3:9
30/. Filament Rests ... ... ... each 36
38/5 Filament Rests ... ... ... each 4 6
47/6 Headphones:
CS/. Brown's A Type .. 0,000 ohms, 66/-

1d. Western .. ... 4,000 ohms, 32/-
6d. R.E.C. .. ... 4,000 ohms, 25/-
4/9 French ... ... 4,000 ohms, 20/.

TALC. ... ... 4,000 ohms, 30/ -
Single Earpiece ... 2,000 ohms, 12/6
Sterling ... ... 4,000 ohms, 32/6

22;6 Igranic Coils, all ranges;
 246 0,35 5,- L.100 7/-
2'6 L.75 5,6 L.150 7/10

Insulators, Pluton ... ... each 1/6
15/- Screw Eye, 1 in. ... ... each 3d.
2/- Screw Eye, Ii in. ... ... each 9d.
Gd. Shell Type. superior quality each 1/2
3d. Barrel '1', pe, superior quality each 8d.
3/6 Leading -in Tubes, with Terminals:

6 in., 1/6; 9 in., 1/9; 12 in., 2/3.

COMPLETE RECEIVING SETS.
" ABBIPHONE " 2 -Valve Amplifier, Type V.A. II., mom -

£1 I 0 plete with Valves, B.B.C. Royalties, and Accessories

" ABBIPHONE " 2 -Valve Model
Royalties and Accessories ...

FREE ON APPLICATION.

V.R.2, including

forwarded, any excess still be returned.
Loud Speakers, Western Small Type 50/- E
Mahogany Boxes, Polished, S ins. by

ins. . each 3/6
Mahogany Boxes, with Ebonite Panel,

each
.

. . 6/3
Moulded Knobs, with Brass insert;

best Ebonite ... each 5d.
Nuts, Brass 2B.A., 45.A., 55.A. doz. 4d.
Pointers, Brass ... each 3d.
Switch Arms, high quality ... each 2/ -
Screws: Brass,. Countersunk, Cheese

Round Head, per doz., in.,
5d.; I in. ... 9d.

Spindles, Square ... each 5d.
Studding, 2B.A. .... per foot 4d.
Slider Knob, with Plunger ... each 5d.
Terminals: No. 1 per doz, 1/6
W.0 per doz. 1/9 P.O per doz. 2/
Telephone...per doz. 1/9 Eancy per doz. 1/6
Transformers, Intervalve ... 22/6
Valve Legs ...

.

each 1d.
Valve Holders, hest quality each 1;3
Valves, Marconi-Osram 17/6
French Type ... 16' Dutch Type .. 11/-
Washers, 2.A., per gross. 1/6; 4B.A.

per gnu,:

£43 0 0 =

£20

MARK LANE,LONDON,E C 3.8 3 DOORS FROM FENCHURCH STREET. Telephone: AVENUE.. 6866..

0 0



Popular Wireless Weekly, April 1411i, 1923. 309'

PATENT RIGHTS THE VALVE
SOME REMARKS ON THE MARCONI-MULLARD CASE

By A BARRISTER -AT -LAW

THE recent litigation between the Mar-
coni Company and the makers of the
Mullard valve has been followed with

great interest by the wireless public. The
question of patent rights in the thermionic
valve-probably the most important ap-
pliance in the whole industry-has for
some time been an outstanding bone of
contention, and the present action, which
is in the nature of a test case, will, it is
hoped, throw some much -needed light upon
the whole situation.

The importance of the questions at issue
may be judged by the determination shown
by -both sides to fight the matter out to a
finish. The result of the first action in the

- High Court went in favour of the Mallard
Company ,so far as it decided that they
had not infringed the Marconi patents,
whilst at the same time the Marconi Com-
pany secured a judicial certificate to the
effect that their patents were valid-so far
as they went.

The Marconi Company appealed against
this decision. They allege that the Mullard
valve infringes two of their patents, viz.,
one granted to Captain Round in 1913 ; and
another granted to two Frenchmen named
Peri andBiguet, which dates from 1915.

hi the first, Captain Round claims. " a
vacuum tube containing a hot filament, a
grid fanned as a closed cylinder completely
surrounding the filament, and a third
electrode (plate) in the form of a cylinder
surrounding the grid."

Capt. Round's Invention.
Most of the legal arguments concerning

this patent centred around the precise
meaning to be given to the italicised words.
On behalf of the Marconi Company it was
argued that, before Captain Round's in-
vention, there were no three -electrode valves
known in which the grid was made to
surround the filament, nor in which a
cylindrical plate was used to enclose both
the filament and grid.

It was pointed out that in the De Forest
or Audion type of valve, the grid was made
in the form of a flat sieve or mesh placed
between the filament and a flat plate or
anode.

At the time in question, i.e. 1913, the
modern type of " hard " valve, in which
the air pressure in the tube is reduced to
the neighbourhood of one -millionth of a
millimetre, was unknown. All the valves
then in use contained a comparatively large
amount of residual gas, the presence of
which affected the " steadiness " of the valve
in operation.
. This trouble arises from .the following
causes : (1) A certain proportion of the
electron stream from the filament fails to
strike directly upon the plate, which, being
flat, only covers a comparatively small area.
The electrons missed by the plate find their
way to the inside surface of the glass vessel
and lodge there, with the result that the
glass surface becomes negatively charged
and thereby effects the normal potential on
the grid. (2) In addition, some of the

electrons, as they shoot outwards from the
filament, collide with the free molecules of
gas. The impact is sufficient to disintegrate
the gaseous molecule, knocking away some
of its associated electrons, and leaving a
positively charged " ion " free to wander
about inside the tube.

These vagrant " ions " are inimical to
the proper working of the valvefor two
reasons. In the first place, they arc apt to
" bombard" the filament with such force
as finally to break it, and so shorten the
working " life " of the valve. In the
second place, some of them are from time
to time drawn into the negatively charged
walls of the tube. 'Each positive ion, as it
strikes against the glass surface, naturally
diminishes the degree of negative electri-
fication, and therefore upsets the normal
grid pbtential. This action is intermittent
and, in consequence, the working of the
valvd becomes erratic. The only remedy is
a constant readjustment of the valve of the
grid potential by means of an external
potentiometer circuit.

The Main Points at Issue.
By using a cylindrical plate instead of a

flat one, Captain Round sought to trap the
entire stream of electrons. If none of the
electrons can escape from the attraction of
the plate, there will be no negative charge
set up on the inside walls of the tube to
interfere with its steady working.

A " cylindrical " grid was employed  in
order to secure a -uniform " control " of the
electron stream on all sides of the filament.
It was obviously the most suitable form to
use in conjunction with the cylindrical
plate.

Mr. Hunter Cray, for Messrs. .Marconi,
pleaded that the improvement made by
Captain Round was of the first importance.
He claimed that any three -electrode valve
containing a cylindrical plate and a
" closed " grid was an infringement of the
Marconi patent rights. It was immaterial
whether the improvements were applied
to a " hard " or to a " soft " valve. The
" greater incladed the less," and as Captain
Round had solved the More difficult pro-
blem of Controlling the working of the
" soft " valve he ought not to be robbed
of the fruits of his invention merely because
his improvements were subsequently ap-
plied to the more easily controlled " hard "
valve. He asked the court not to follow the
wording of the patent claim too literally,
but to say that the words which described
the grid as " completely surrounding the
filament " meant that the filament was
" electrically closed or surrounded " by the
grid. It was obvious that the words in
question could not mean that the grid must

physically " surround the filament on all
sides so as literally to encase or box it up.
Such a construction was impossible in
practice.

Sir Duncan Kerley, for Messrs. Mullard,
urged that, whatever were the merits of
Captain Round's invention, it did not cover
the valves made by his clients. The Round

patent applied only to- the -partieular -diffi-
culties met with in " soft valves. The
Mullard valve was a " hard " or highly
exhausted tube. There were no positive
ions to be contended with. Surface electri-
fication of the glass walls of the valve was
present, in actual fact, both in hard and in
soft valves. In the case of hard valves,
such as the Mullard type, this charge did
not affect the steadiness of the instrument
in operation. It was counterbalanced by
the initial adjustment of the grid potential,
and did not thereafter have any injurious
effect upon the working of the .valve.

How Judgment was Delivered.
Whatever was the nature of the invention

which Captain Round intended to protect,
he asked the court to confine it to the
arrangement actually described in his
patent specification, which laid down that
the grid must " completely surround " the
filament. His client's grid was in the form
of an open spiral of wire, which could not
in any way be said to fall within the words
of Captain Round's claim.

The second Marconi patent which it was
alleged had been infringed by the Mallard
Company related to the well-known
" French " valve, in which all the electrodes
are carried by leading -in wires supported
from a common base at the bottom of the
valve casing. The defendants maintained
that this particular patent covered only a
precise arrangement or combination of
well-known parts, awl that there were
sufficient differences in the actual construc-
tion of the Mullard valve to take the latter
outside the scope of the Marconi patent

Judgment in the Appeal was delivered on
March 23rd by the Master of the Rolls and
Lord Justices Warrington and Younger.
The court held that the invention protected
by the Round patent applied only to a
valve in which the grid was formed as a
cylinder closed in the " physical " or
geometrical sense, i.e. having ends. The
grid in the Mullard valve did not fall within
this definition, and there was consequently
no infringement. Further, the -Milliard
valve did not infringe the narrow con-
struction covered by the Peri and Biguet
patent (Le. the French valve).

The question as to the validity of the
Marconi patents remains as it was left by
the court below. In other words, they are
valid for the construction of valves which
they actually describe.

BOOK REVIEW

Your Broadcast Receiver and How
to Work It. A want long felt by those, .
who have just taken up wireless has been
supplied by Percy W. Harris, Editor of
" Conquest," in his book entitled " Your 
Broadcast Receiver and How to Work .

(Wireless Press Ltd.).
Containing eleven chapters, this little

book deals very conclusively with all the
problems that beset the beginner, taking the
various parts of the instrument separately
and thoroughly, explaining their construe-
tion and manipulation. A useful chapter
deals with the care and management of
accumulators ; while a final chapter dis-
cusses concisely the question of. reaction,
its use and abuse. Amateurs with B.B.C.
sets should certainly get this book.
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CORRESPONDENCE.
The Editor, POPULAR WIRELESS.

Dear Sir,-I think that the following
extract from my log book might be of
some interest to your readers.

Monday, March 13th, 1923, I was
listening to 5 S C (Glasgow) on a crystal
set to -night, and was getting it very well.
During a- two -minute interval I was sur-
prised to hear a woman singing very
faintly ; I immediately tried to tune in
better, and in doing so, tuned in another
station in time to hear the " wireless
orchestra will now play," followed by
distinct though faint music. The time
was about 19.30, and. the wave -length and
items pointed out that the two stations
were Newcastle and Birmingham respec-
tively. Feeling rather  pleased and very
optimistic, I tried lower down, and was
rewarded by hearing a man speaking ;
this I took to be Manchester. I then tried
for London, but by this time 5 S C was
on again.

At 21.30 I again tried the crystal set
and heard chimes, but before they were
finished a man commenced talking. I ant
quite sure that the man talking was at
Manchester, but whether -the chimes came
from there or 2 L 0 I cannot say.

Foi: the benefit of your readers I may
state that my distances from the stations
mentioned are as follows : 5 S C, 30 miles ;
5 N 0, 150 miles ; 2 Z Y, 200 miles ;
5 I T, 280 miles ; and 2 L 0, 380 miles.
My aerial is a single wire, 40 ft. high and
60 ft. long, and pointing in an easterly
direction.

To those who would suggest re -radiation
as the cause of this, I would mention the fact
that there is no wireless experimenter
within a five -mile radius, though there is
a " broad -catcher " about a quarter of a
mile away. Also, there is the fact that at
present most people are listening to Glasgow,
as it is impossible to tune it out in this
district. here is also t to fact that I
heard several different Eta Ions to disprove
this theory.

Trusting that the above may be of
interest, and wishing your paper every
success.

I am, yours truly,
' ALEX. A. M. Ttrawinn.L.

Ruberslaw, Innella,n.

The Editor, POPULAR 'WIRELESS.
Dear Sir,-In a recent issue, in the article

by A. H. Daly, he states that Leafield,
Oxon, can be heard clearly in Melbourne,
Victoria, the distance being 11,000 miles.

Leafield can be heard there, but it is not
11,000 miles in distance.

I am a professional operator on the
Australian run, and regularly receive
Leafield up to 9,500 miles, which is a point
around the coast between Melbourne and
Sydney, passing through the Bass Straits.

The question of reflection can be doubted
to some extent by the fact that the signals
from Leafield remain a constant strength
from Port Said to  Sydney, N.S.W. I
speak of the 8 p.m. press transmission.

With the same single valve set, Annapolis,
U.S.A., has been received up to 10,500

miles, the farthest point possible on the
route.

This will make amateur wonder a little,
but it is perfectly true.

To those who grumble of Leafield's
harmonics, let them remember that the
press being sent out is being received half
the world over, and by ships who other-
wise are isolated from the outside world.

Leafield is a station to be proud of, and
our government has surely achieved some-
thing when it is possible to transmit to
Australia, our farthest dominion of the
Empire, whenever it chooses to do so.

Thinking this little correction is neces-
sary, and a little sidelight to the amateur
of many valves, of what the professionals
do with only one, and no reaction.

Yours truly,
G. E. BAKER.

has made his own set, and I think, by so
doing, the revenue of which they seem
to be sorely in need will be forthcoming
to an extent that will exceed their ex-
pectations. Yours faithfully,

F. -C. L.
Thornton Heath, Surrey.

The Editor, POPULAR WIRELESS.

Dear Sir,-In reading some of your
articles, I see that in the Old Country
the experimenter has been putting up
some records in low -power transmission,
and perhaps that your readers would be
interested in some of the doings of amateurs
in far -away Australia.

Up till a month ago experimenting in
Australia wags not all milk and honey for
amateurs, but now we have a new set of
regulations which are pretty liberal. The
licence fees are £1 for receiving and trans-
mitting, and 10s. for receiving only.

Power of from 5 watts to 250 watts is
allowed, according to distance from a
Government station, and there is no
restriction on the size of aerials.

Two young American amateurs with their tome -made sets. Note the American type of gear

The Editor, POPULAR WIRELESS.
Dear Sir,-I am heartily in accord with

the views expressed by Mr. C. A. Sheldrick
in your issue dated March 3rd, wherein
he thinks that the trouble he is experiencing
in obtaining a licence is shared by scores
of other " unfortunates."

At the present time 2,000 applications
for experimental licences are received daily
by the G.P.O., and, to my mind, this fact
alone should convince the B.B.C. that
there are thousands of people willing to
pay their share towards the cost of the
excellent entertainments that are broad-
casted nightly.

Moreover, seeing that the B.B.C. receive
50 per cent. of the licence revenue, are
they not " robbing " themselves of £500
daily by refusing to grant permits to these
amateurs, myself included, who are 'at
present forced to forgo the pleasure of
listening -in owing to  their inability to
purchase expensive apparatus whereon the
royalties. imposed are already paid ?

It 'certainly' behoves the B.B.C., in
conjunction with the G.P.O., to issue a
permit that will cover the amateur who

The biggest slug out here now is the
high price of apparatus. For instance,
the " Ora " valve costs 30s., and is the
cheapest obtainable. I have to content
myself with a crystal set, but intend to
build a valve set as soon as finances will
allow.

With my loose coupler set I have had
good results, getting land and ship stations
up to 2,000 miles on a three -wire aerial,
110 ft. long and 45 ft. high, the spreaders
being 12 ft. long. I also get the concerts
which the Amalgamated Wireless Co. send
out now and then. It is their intention
to start a proper broadcasting service at
an early date.

I might add that I have been-a reader
of POPULAR WIRELESS ever since No. 1,
and I think we have had 23 copies so far.
We have two publications, printed in
Sydney, devoted solely to amateur wireless,
the " Wireless Weekly " and -the " Aus-
tralian Wireless Review," published monthly

I am, yours faithfully,
JOHN E. 3-1;

" Newport," George Street,
GladesvilteSpiney,
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Quality Components at Keen Prices
THIS COLUMN IS DEVOTED

TO

SPECIAL RADIO BARGAINS.
In accordance with the established policy of this
Firm, we are offering below a few new items
(not yet listed in our Catalogue) at particularly
keen prices. All are sold on our guarantee
of complete satisfaction or money willingly

refunded in full.
Aerial Masts.
Best quality steel tubing, light yet im-
mense y strong, in three sections. Makes a
permanent aerial. Painted grey. As illus-
trated 50/ -
As above but complete with stay wires,
strains rs, pulley, - etc. 65/ -

Atlas Coils.
Set of three Coils for all
13.B.C. Wave -lengths from 180
metres to 1000 metres. The
set of 3 as illustrated. 14./ -

French Phones.
Superior Phones, not to be compared
with the rubbish often offered as
French phones. Tortoise -shell head-
bands, plated phones, excellent
finish, wonderfully light and com-
fortable in lire. Complete with cords,
4,000 ohms per pair 21,1 -

Finest
value
ever

offered.

Peto-pan Super
Reproducer exactly as used in.
the well-known PETO-PAN but
metal horn nosy replaced with
moulded, unbreakable compo-
sition.. Splendid acoustic effects.
Gives true tone values without
distortion. 4,000 ohms. Fitted
with adjustable diaphragm to
control pitch of note. 63/ -
Switches.
Superior nickel plated D.P.D.T.,
without bases ready with nuts
for mounting on your own
Panel. Extremely smart appear-
ance. Take up little room. 2/6

Fy
Postage on every item
extra, but paid on
orders of £2 and over,

Ditto, but single
only

pole .

1,9'.',.

Simplex Lead-in.
Are you
building
your own
Set ?
Send to -day for

a copy of our
illustrated Book-
let, which shows
how to build a
complete multi -
valve Receiving
Set, on the Unit
System, at a very
moderate cost.

POST MD.
FREE Lf

The latest idea.
Saves drilling the
wood -work of the
window frame and
meets with land-
lord's approval.
Window can be
closed at any time.
Fitted in one
minute. 1/9

To dealers we can
offer attractive terms.

SERIES -PARALLEL
SWITCH.

With brass bosh,
two nuts and spring

RADIAL SWITCH.
4 leaf laminated.
CompleIr, with bush,
Outs aut; wastes Si -

KNIFE
- SWITCH.
Double pole,
single throw.

3/6

KNIFE
SWITCH.
Dbl. pole,

dbl.throw
-4/6

KNIFE SWITCH.
Slagle pole, single
throw. On ebonite
base .. 2/3 each.

KNIFE
SWITCH.

Single pole,
double throw.

2/3

INSULATORS.
BARREL.

ery high break-
ing strain,
each 7d.

SHELL.
Green Vitreous

China,
each 1/..

iniMature sloe,
each 5d.

AERIAL WIRE.
7/22 stranded hard

drawn Copper,
per 100 ft. coil... 3/0
per 150 N. coil... 5/.

7/25 stranded hard
drawn Copper,
per 150 ft. coi:... 4,

IS SWG Silicon
Bronze, per
1500. coil ... 3r.

IO SWO Enamelled
CdPP4r, Per
150 It. coil ... 2/ -

CIRCULAR
IVORINE SCALE.

Very neat pattern,
each 44.

EBONITE DIAL
Superior pattern in
solid Ebonite,

each 2/.
American pattern.
Engraved 0-180

each 2,6

'1/
IVORINE SCALE
Engraved 0-180

each I/.

EG
Small

G
size

and light
weight,

each 4d.

REEL
In. diameter,
Pod quality,

each SO.

H.T. BATTERIES.
Vexy silent and , GRID LEAKS.oughly reliable. Fitted Guaranteed cotwith two Wander Plugs. test value under1' volts ;1.- t. I, 2, 3, 430 "'  (", or 5 megohms,
SO ,, each 2/ -

Brava clips free.

EXTENSION
HANDLES.

for any Condenser,
each 9d.

GRID LEAK AND
CONDENSER.

Guaranteed accurate and
mounted with Ohe.
Any value ... 4/6
COIL WINDING WIRES. Prices per lb.
E.W.G. tt.C.0 U.C.C.

... 1/10 1/11

20 ,. 2/2 2/3
2

24 3/6
28 4/4 4,7
32 61-

713no ... 8/8 10/2 -
Bobbins Free. Postage Extra. Reels 30,
extra If tinder line pound of any size. For
quantities It -et than 1 lb., ;told 10 itcr cent.

SYSTOFLEX COVERING.
With Hulled copper wire to fit

per yard 511.,
per dos. ds. 4/6,

PETO-SCOTT Co., Ltd

RESISTANCE
UNIT.

50.000 ohms,
2.6

80,000 ohm.,
2/6

Extracts from,
our new 32 -page

CATALOGUE.
Below are given some typical
examples of Peto-Scott Value.
Each article carries our full
guarantee of complete sonorous
tion or money willingly refunded.
32 pages with list of j
Amateur stations and
call signs U

THE MAX -AMP.
Finest quality Interralve
Transformer. Fully
guvanteed. Tested to
SOO volts between wind-
ings. Very silent Id

action and free from all
distortion - each 21/ -

THE MULTI -WAVE
AMPLIFIER.

For H.F. Amplification on all
NVII.VC lengths above 1000
metres. No. 1 for coupling be-
tween II.F. and Detector and
No. 2 for use where more than
one stage of li.F Amplificatioe
is used.

L25
L35
L50
L75
L100
L150
1.200
L250

THE "TUNODE" PLUG.
Permits the usual type of
honeycomb coil to be used as
a tuned anode coil with ex-
eeptIormlly good results. Shnply
plug in 14.F. liolder and add
suitable honeycomb coll.

each 3/6
IGRANIC

... 5/2 L500

... 7/. L750

... 7/10 L1000

... 8,8 1.1250

... Sh L1500

SLAB COIL PLUG.
To take Slab Coils.
Solid ebonite through-
out ... .., each 2/6

We want you
to compare
these prices.

5/5
10/3
10/6
111-
II/10
12/11
I4/-
151 -

The success of the Peto-Scott Company
is due entirely to its policy of selling a
good article It the lowest passible price.
Compare these pricer and then order right
away. Toil risk nothing -every article
carries our full guarantee.

S Postage extra bat paid On
all Orders of 22 and over,

3 -COIL HOLDER.
Best
solid
!trough.

FVed
with

either
knobs'
or long

handle,
Price. 17 6

The PETO-SCOTT Standardised Unit System.

No.4. DETECTOR
UNIT.

Foil Set of parts
for home construc-
tion ... 17le

Lees Valve.

Mahogany Cabinet
to At, extra 3,6

No. 3.
H.F. AMPLIFYING

UNIT.
Full Set of parts
for home construc-
tion ... 1303

Len Valve.

Mahogany Cabinet
to lit, extra 3/0

No. 5.
L.F. AMPLIFYING

UNIT.
Full Set of Parts
for home construc-
tion ... 33/8

Less Valve.
Mahogany Cabinet
to fit, extra ... 3/6

1 Licata describing
in whole systnn,ed.

PETS -SCOTT CONDENSERS.
Complete In ons 50/35
Polished Mahogany 11113!
Cabinet, ready for '10075 ... 1619-
1.18e. '0005 ... 14/W,

01003 ... 1302
'0002 ... 12/81

-00004 .-
10001 I If -

SETS OF PARTS. I -

For Panel mounting/
.0015 ... 1202
.001 ... 8/6
.00075 ... SIS
0005 7/-

-0003 6/S
.0002 ... 6/6-

__ '0001 403,

Featherstone House,

ROTARY PLATES.
per doz. 60.

FIXED PLATES,
per doz. 6d.

CONDENSER -

WASHERS.
per dor.

Small sire 24.
ACCUMULATORS. Large silo 3d.

4 volts, 10 amp.
hrs. continuous, 14/6

4 volts, 20 amp.
hrs. continuous, 17/6

4 volts, 40 amp.
hrs. continuous, 27/6

6 volts, 10 amp.
hrs. continuous, 20

6 volts, 00 amp.
het. continuous, 27.6

6 volts, 40 amp.
hrs. continuous, 42 -

All Accumulators add
1/. for packing,

CRYSTAL DETECTOR.
Totally enclosed and mounted
on polished Ebonite mid all
fittings plated 8.4

BRASS TERMINALS.

b1K 111.pat-
tern. Small,

2,3 doz.

21/81ed,z.

Divided pat- Telephon(
tern. Large, pattern.
316 per doz. Small_

Small. 2/6 der.
21- per don

CL6-00.)
SWITCH STOPS.
Brass, fitted with
two nuts.

per doz. 10

SWITCH STUDS.'
Brats, fitted with
two nuts.

per doz. 9d.,

VALVE SOCKETS.
Brass, fitted with two
nuts ... each lid.

per dos. 1/4

THE PETO-PAN.'s
LOUD SPEAKER.

A superlative Lond Speaker.
Fitted with adjustable
diaphragm which controls
pitch of note. Price Mk -
Broadcast Co.'s Seal.

extra 3/.

CRYSTAL
RECEIVER.

(De Lune
pattern).

Complete with
Crest qual it y
phones, aerial
wire and insu-
lators.
more to .

Brit:v.26 65.

64, High Holborn, W.C.1
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WIRELESS CLUB REPORTS.
The Editor will be pleased to publish concise reports of meetings of Wireless clubs and
associations, reserving the right to curtail the report if necessary. Hon. secretaries are
reminded that reports should be sent in as soon after a meeting as possible. Reports sent
in cannot appear in this paper in less than ten days after receipt of same. An Asterisk

denotes affiliation with the Radio Society of Great Britain.

The Stratford -on -Avon and District Radio
Society.
The fifteenth general meeting of the above

society was held. on Monday evening, February
19th, at the Rothor Street headquarters. The
report of previous meeting being read, the
secretary explained the construction of a vario-
meter and its use, various parts of the instru-
ment being passed round for inspection.. The
next item consisted of the winding of " Honey-
comb " inductances, both by hand and machine.
A receiving set made by one of the members
was brought along for inspection and test, and
after a brief explanation of the apparatus it was
coupled to the aerial and good results obtained.

Hon. sec., Mr. E. W. Knight, 17, Park Road,
Stratford -on -Avon.

Isle of Man Radio Society.
A meeting was held on February 19th at the

Secondary School, Douglas. Mr. H. Colebourne
presided, and there was a good attendance.
After the opening business the chairman called
upon Mr. P. J. Johnson to address the meeting
on " The Valve as a Detector." The speaker
explained the action of the original two -electrode
Flemming valve. Dealing with the three -
electrode valve he showed the action of the -grid
as a controlling electrode, producing variations
in the anode current which affected the tele-
phones. Mr.' Johnson illustrated his very
capable address by a large number of very clear
diagrams which reflected the thoroughness and
excellence of his effort. Some discussion took
place; and a vote of thanks to Mr. Johnson was
proposed by Mr. Gillmore, seconded by Mr.
Denny, and carried unanimously.

Joint hon. secs., Mr. J. S. Craine, 6, Belmont
Terrace ; Mr. J. P. Johnson, 16, Hildesley Road,
Douglas.

Guildford and District Wireless Society.
On Monday, February 19th, 'the club as-

sembled 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 went considerably into
detail on the matter, devoting the vast majority
of the available time to considering -the outside
aerial only.

The Fulham and Putney Radio Society.*
The above society has been reorganised and

a new committee formed, who intend to run the
society on up-to-date lines and give the members
something of interest it each meeting.

At a meeting held at headijuarters on Friday,
February 16th, rdriotigst' other btisiness, R. II.
Redniond, Esq., T. Hart Smith',' Esq., and E. M.
Wolfe, Esq., were elected vice-presi-
dents.

A very interesting demonstration was given
by Mr: Pincott fotu-yalve set and loud
speaker made' by himselL and at 9.30 p.m. Mr.
Hubbard, 2 X p, a nielinber; transmitted speech
and music from his station; which was rendered
very loud and clear to the members through
Mr. Pincott's loud speaker.

The membership has greatly increased, and
now that the society is well established and
bright, instructive meetings promised, the
membership' should still increase.

Hon. sec., J. Wright Dewhurst, 52, North
End Road, West Kensington, London, W. 14.

The Hinckley and District Radio Society.
The Hinckley and District Radio Society,

which was formed in December last, continues
to make' PrOgress. Tho memberehip exceeds -
thirty,' and: includes several ladies. Messrs.
Pickering St -Sons, printers, have given the free
use of a ,room in their premises, and an aerial
has been erected by member§ of the Society.
Application has been made for a licence for
reception, and in the meantime a sub -committee
is undertaking the construction of a five -valve

instrument. A Morse class has been forme d
with Mr. Elliot as instructor.
 Sec., W. Bliss, The Haven, Cleveland Road,

Hinckley.
South Shields Y.M.C.A. Wireless Society.

The above society gave a demonstration of
wireless telephony on February 3rd at the
Sunday evening concert held in the Y.M.C.A.
Hall, and aroused considerable interest.

Hon. sec., Mr. G. G. Busbridge, 25, The
Crescent, Cleadon Estate, South Shields.

THf ATTACK ON
THE B.B.C.

As we go
to press with ihis issue the

"Daily Express" has created some
interest in the Wireless World by a
whole -hearted denunciation of the B.B.C.
and the present broadcasting arrange-
ments.
' " Popular Wireless," at the moment
of writing, will ' adopt an impartial
attitude until the " Daily Express give
some indication that they have a
practical alternative scheme for " run-
ning ! a broadcasting service.

,At the moment their criticisms are
more destructive than constructive ; they
suggest their readiness_ to carry out a
broadcasting service on their own-
another monopoly, and one which would
only set the rest of the Press in an up-
roar.

In their issue for April 6th the " Daily
Express " says :

" Several firms are prepared to follow
the lead of the ' Daily Express,' which
has offered to begin broadcasting at once
for nothing and provide programmes
that will rescue listening -in from the
boredom of the lustreless programmes
sent out by the British Broadcasting
Company.

This would, of course, be a very nice
little scoop for the " Daily Express "-
but there is not much chance of it coming
off. On the other hand, the " Daily
Express " has undoubtedly a very good
case against the present broadcasting
system. " Popular Wireless " agrees
that the programmes are not as good as
they might be, and that the exorbitant
charges for receiving sets are a direct
result of the present monopoly.

The Radio Association has cast in its
lot wholeheartedly with the "Daily
Express but although " Popular
Wireless " is the official organ of that
Association, its views are not necessarily
the same as those expressed by the Radio
Association.

" Popular Wireless " prefers to with-
hold a definite opinion until 'further
details are forthcoming.

THE GHOSTS LISTEN IN.
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THERE IS NONE BETTER
AT ANY PRICE AND FEW AS GOOD.

Sold by all LEADING WIRELESS AGENTS EVERYWHERE, or we will gladly send it to you for a

SEArMI4 FREE 9[9RIA..][4. (See the Coupon.)

Mae lorsitte

L '10

SOLE DISTRIBUTING AGENTS:

WIRELESS AGENCIES LTD.,
162, SHAFTESBURY AVENUE, LONDON, W. 2.

37/6

Receiver, including a Pair of Siemens Super -Sensitive Headphones,
two Crystor Aerial Insulators, and 100 ft. of Copper Aerial Wire,

PRICE £3 10 0
Inclusive of B B.C. Duty,

OR THE RADIONETTE
RECEIVER ONLY

/ -
Price

/
.4%,// .,, i.,o

Inclusive of / .5t' ,§".' '''!?
B.B.C. Duty. / ..tb. .,.3:t cy\>

cv'.,...0 + ..c- 4,

EVERY-
SOLD / so., vo.,p; c,:',..c,b;

WHERE / Vs ,..,.,e, ,..,, cp
v  ,,...,,z,,.,1.

, ,.Y i- ,,,, c;).*,,,, ...

/ ,, $,0,z,c5., e.,,. ...., ..".c-, 0,,,''ee.''' 
/ . ..7z, : 4,-; ... ..-

.,_,- ... -..- ..- .
/ cv-- .5, ,,- ,5, ,5.,,,--,c, .. .. .. 4.,

,....47 ..5.,,,,,,,,,. 6, -,. ,z,,, -, ..... ,..... .....-4,;,
,LV
'' 0.e .$' Z:',.'   . t'

.\ c) . .. 9? b?' ..t.;'" ..b...": i,,,.1'',S

THE

GAM -O -PHONE
CRYSTAL RECEIVING SET

pOR an ideal and unparalleled combination of
A simplicity, absolute efficiency and reliability
at a reasonable price, your choice must fall
upon the " GAM -0 -PHONE."
The " Gam -a -phone " has a wave -length range
of 100 to 1,000 metres, and is entirely suited for
reception of the general broadcasting programmes.
Only one simple adjustment has to be made,
by which very fine tuning is obtainable.

Price £1 - 10 - 0 IncludingRoyid

lies

Complete TVireless Sets installed
on deferred payment system.

WHALE & CO.,
321, Vauxhall Bridge Road,

LONDON, S.W.1,
and 201, Pow is Street, Woolwich.

Phone Nos.
Victoria 5413.
Woolwich 548,

THE
TRADE

SUPPLIED,

HOME CONSTRUCTION
/beinga

THINK OF THE ENJOYMENT
in ble to assemble AT HOME a high-grade single
valve receiver sufficiently sensitive to easily receive
Eiffel Tower's musical transmissions in the Midlands !

THEN THINK OF THE PRIDE
when a few weeks later that additional stage or two of
amplification is added by the ENTLEY Unit System!

ENTLEY-PONENTS.

Tuner £2 - 17 - 6 Detector - 7 -
ENTLEY-PONENTS

are oil the best quality component 'arts
of a highly efficient tec.iver, ready for
assembly with pliIrs and screwdriver,
without previous rmsri, nee.

AERIAL ERECTION INSTRUCTIONS,
Expl.anztory Diagrams, dilled mat
handsomely engraved panels. ore IC

features in the supply of ENT!
PONEXTS for 110311:CONSTRUCTIOAl.

DESCRIPTIVE PAMPHLET POST FREE.

The ENTLEY always turns the scale,
It's CLEAR TO ALL, it TELLS THE TALE.

josrpENT
IEY

RADIO PRODUCTS soN
I L SAS INNS 1

WHITCHURCH SALOP :: "-""`c"
Trade enquiries invited.
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R ADIOTORIAL
All Editorial Communications to be addressed The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

Readers have probably noticed how all the daily
papers have just lately taken up the slogan. " Another
class of licence is wanted." The " experts " employed
by the various newspapers have at last realised the
importance of encouraging the amateur to exercise his
ingenuity in making his own apparatus, and although
they have been a long time following the lead given
by POPULAR WIRELESS, I am glad to see that a good
deal of publicity is being given in the daily press to
this important question. As I have said before, things
move slowly in the official world, but no one doubts
that the home-made set licence is now a foregone con-
clusion, and before long the thousands of P.W.
readers who have been chafing under the narrow
restrictions resulting from a hasty G.P.O., will have
been relegated to the scrap heap, and amateur initia-
tive will at last be able to work in the light without
detriment to the revenue of the B.B.C.

But, as I have said before, even when this desirable
state of things has come to pass, there will still remain
a few " dodgers," gentlemen who feel a moral objec-
tion to paying even a yearly licence fee.

Every reader who loves fair play will agree with me
when I say this type of dodger deserves no sympathy,
and that if he is caught out he has only himself to
blame if he gets severely dealt with.

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, I have temporarily decided to limit
the number of questions sent in by one reader to
three. Readers are asked to keep their questions
as short and as concise as possible in order that
the minimum of delay can be exercised in answer-
ing queries. Until further notice three questions
from one reader will be the limit for one letter.
All questions should be addressed to POPULAR
WIRELESS Queries Department, Room 138, Fleet
way House, Farringdon Street, London, E.C.4.

Readers are requested to send the necessary
postage for reply..

7'he Editor desires to direct the attention of
his readers to the fact that, as much of the in-
formation given in the columns of this paper
is of a technical nature and concerns the most
recent developments in the Radio icoricl; some
of the arrangements, and specialities: described
may be the subject of Letters Patent, and the
amateur and trader ?could be well advised to
obtain permission of the patentees to use the
patents before doing so.

M. C.. H. (Antwerp).-What ate the milli-
metre dimensions of the most used gauges of
copper wire

20 S.W.G. is '9144 rum ; 22,'7112 , 24,'5588:26,
'4573: 28, '3759 : 32, 2743: 36, '1930 ; 38, '1524 ;
40, '1219 : 44, *0813 ; 46, '0610 48, '04064.

* * *

D. E. R. (Harrow).-I am thinking of using
dull emitter valves on my three -valve set, shall
I need -to alter the wit intI at all?

No, practically the same circuits will be quite
suitable, but .you may find that, a grid leak of dif-
ferent value will be necessary for the best results.
Your present filament resistance will be O.K. if you
use dry eells or a 2 volt accumulator. It would be
best to add a separate filament resistance for the de-
tector valve, as a great dealdepends upon the filament
control, and it is not always convenient to have the
detector and L.F. working off the same control.

* * *

A. T. C. P. (Catford).-----I have been told that
to decrease the wave -length of my aerial I
must connect a small capacity condenser in
series with it, but -also that the. smaller the
condenser the more decrease in wave -length
will be obtained. Is this correct ?

Yes, quite correct. You are. probably familiar
with the fact that a capacity in a series decreases the
capacity of the aerial, and also that to add a con-

denser in series with another condenser will decrease
the capacity of the circuit. This is easily shown,
and the actual values obtained can be worked out

1 1 -1 1

s s
by the formula h. K= - K. K de., where K is the

resultant capacity, and -K1, K2, K3, etc., are the
respective capacities of the various condensers con-
nected to series. Suppose, for the sake of argument,
that the capacity of your aerial is 2 mfffi-it is much
lesS really-and that you are adding a capacity of
3 mfds. in series with it. The resultant K is found
by the above formula; so we have - = --t- =11;

therefore K = = 11; mfd., which is fess than that of
the original aerial. Now, if We add a tonalier capacity
to the aerial we shall find that the capacity of the
aerial is still further reduced. Using a capacity of

1
1 mud. w K ,e have - = so that K = j, which
is ranch less than Tips it is seen that the smaller
the capacity in series with another capacity, the smaller
is theresaltant capacity. Now, if we decrease the
capacity of an aerial we decrease its wave -length, so,
therefore, by adding a small capacity we decrease
the wave -length of the aerial by a larger amount than
if we added a large capacity in series with the aerial.

* *

" SmaER-W has" (Northampton). I have
wound some spider -web coils, using 9 spokes
and 26 D.S.C. wire, but find it very difficult to
keep the coils from falling to pieces when the
spokes are removed. Can I soak them in
paraffin wax

-

The coils may be soaked in paraffin wax, but on
removal should he shaken so that all surplus wax is
thrown' off. Before removing the spokes tie each
part of the coil where the wires cross with string. This
will prevent the coil collapsing when the spokes are
removed. ,Remember that not more paraffin wax
should be used on the coils than is necessary to keep
them fairly rigid, as thewhole idea of the basket or
spider -web coil Is to avoid too much self capacity, and
if you fill up the air spaces between the turns with
paraffin wax you will increase the capacity of the
coil.

*

M. A: M. (Torquay).-How does a hot-wire
ammeter function

This type of ammeter is used when Alternating or
.higIt frequency currents have to be measured. Owing
to the fact that these Chrrents are always rapidly
changing in direction, the ordinary coil type of am-
meter would not be able to register. In this ease
the hot -Wire wavier is used. A special platinum
wire, whieltexpands evenly is employed, and this is
attached to the pointed and calibrated scale. The,
heat evolved by the current surging through the wire
causes the wire to expand and sag, and this in turn
operates a.pointer controlled by a small spring. Thus
it is the beating effect of the current which operates
the instrument, and from this is registered the flow
of current in amperes.

*

P. T. D. (Winchester).-Is there any fuse
on the market which can be used to protect
a valve from the H. T. battery ?

You will find that a 2'5 volt, pocket -lamp bulb
placed ;in series between the high-tension battery
and the positive II.T. terminal of the set will protect
the valve quite successfully against any wrong con-
nection that may endanger the filament. Normally,
only a few milliamps. will be flowing through the small
bulb, so that it will not form any appreciable resistance
in .the plate circuit. .Any sudden discharge of the
battery will have to pass through the lamp, and will
blow the filament before damage is done to the
valve.

*

" Dum, EMITTER " (Plaistow).-Are there
any dry cells that will successfully light a dull

'emitter valve for a fairly long period of time ?
Yes, the ordinary pocket -lamp cells will do it if a

very low consumption valve is used, such as the '11
amp, type. If the '3 amp. valve (D.E.R.) is employed,
you will find that the Hellesen batteries of large
capacity will last a considerable time. Such typo
naturally cost rather more than the ordinary small
cell, but will he worth the exitra outlay In the end.

* *

" CONDENSEh " (Manehester).-What are
the specific inductiVe 'cagacities of plate -
glass, paraffin- wax, ebonite, mica, air, shellac?

(Contioned,on next page.)

WIRELESS
Variable Condensers

ASSEMBLED AND UNASSEMBLED
Unassembled, complete Asss.slffi; I.

in boxes. 001 12 6
_ of . _ .0075 . 12 6

Plates. .0005 10
001 57 .. 0;6 45003 . 8.9
00075 43 .. 5/6 .0002 .. 6 9
0005 29 .. 4/6 .0001  . 5 6

The Above bets Comprise:-
Scale 0-180. 3 slide rods.

. 13 nuts 2 B.A. 13 washers 2 B.A.
Top and bottom Largo and small

bushes.; spacers.
Bronze spring washers. Best quality knob.
Copper foil. Bushed 2 B.A nut.
Pointer: Flat bush for pointer.
Centre square spindle. Extra quality vanes.

Headphones.
" ERICSSON" (Continental)
Per 23 6 pair. Postage 1?- extra.

Special quality double headphones, com-
plete with headbands and cords.

" ELWELL" Headphones.
British Made, Best Finish, Guaranteed,

4,000 ohms.

33/- Postage 1, - extra.

Earth Wire, covered, 100 ft. 1,'8
Postage extra, 9d.

Aerial Wire, 7/22 bare, copper.
stranded, 100 ft. .. coil

Postage extra, 94.
Valve Holders, 4 screwed legs and

8 nuts ..each 1 '-
Slider Knob and Plunger .. each
Filament Resistances, best quality, ea.
Lead-in Tubes, 12 in. . -each
Reel Insulators .. ..each
Egg
Rheostat, trill resistance, 7 'Ohm's.

..each

4d.
3/4
1'2
2d.
3d.

-
Crystal Detectors and Crystal ..each 3 -

double cup type, ea. 4 3
Fixed Condensers, mica .. .each 1 3
Switch Arms, best quality, each I.!6 N:. 1 3
L.F. Intervalve Transformers ..eaell 14 6
Basket Coils .. each 5 -
Telephone Leads .. per pair 1 3

5 ft. cord .. 1 9
sit. .. 2 -

Valve Sockets .. .. per dos I -
Please send POetage to corer; any balance refunded -

Ali" ELWELL " Sets stocked,
Prices from £3 10 0.

"Salex" Crystal Set.
B.B.C. Stamped. Complete in every detail, in

mahogany box. Aerial, Earth, Insulators,
Lead-in Tube, and Phones, etc. Limited num-
ber only. 53/6 Postage 1 6.

"Big Ben" Crystal Set.
in mahogany box, Variable Condenser. B.B.C.
Stamped. Complete in every detail. Ready
for Listening -in. Aerial and Ear h Wires,
Insulators, Lead-in Phones, etc.

£4 : 15 : 0 Postage 16 extra.

Write or Call

THE CITY SALE & EXCHANGE
R. GREEN, Proprietor.

81, ALDERSCATE ST.,LONDON, E.C.
'Phone : Clerkertwell 2682.
'Grains : " Retoucher, Barb, Loudon.'
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PORTLAND'S BRITISH

EBONITE
6, CHEAPSIDE,E.C. 2

and
32, Northampton Sq., Clerkenwell

188, Blythe Road, Hammersmith
'Phone - 4408 CLERKENWELL

" Portland's A. 1. Drilling Mat,"
36 in. x 18 in. x j in. 7i lbs. £1 0 3

" Post Office B Quality Half Mat,"
35in. x 171in. X }in. .. £1 1 0
35 in. x 17A in. x rein. 18 0

" Mat by Sandblasting,"
24 in. x 24 in. x j in. oi lbs. £1 1 0

Half sheets-half price plus Is. Postage and
Packing Is. 3d. any weight.

ABOVE ARE TRADE PRICES.

Panels cut to any size, edges dressed
id. per square inch. Trade 15 per
cent. discount over £2.

200 WIRELESS PARTS
Ready for the Trade.

JAMES PORTLAND
6, CHEAPSIDE, E.C.2

and
32, Northampton Sq., Clerkenwell,
188, Blythe Road, Olympia, W.

'Phone 4408 Clerkenwell.

GREATEST POSSIBLE VALUE IN
VALVE AND CRYSTAL RECEIVERS

AND ACCESSORIES.
C011tplete Installations.

MAINTENANCE. TECHNICAL ADVICE, ETC.
VALVE SETS from £3 10 0
CRYSTAL SETS EZ 0 0

For Price List please apply to-
R. LAWLER (late Marconi Co.),

221, Ivydale Rd.. Nufnbead, London, S. E.15.

Beginners Guide to Wireless
Explains, in plain everyday language, everything
you wish to know about Wireless Telegraphy.
HOW TO ERECT, CONNECT, AND MANE
the apparatus required, and full instructions
for making coils, tuners, and complete valve
and crystal sets. Instructions and diagrams
for a two -valve receiver are alone worth four
times cost of the book. 112 pages, price Is.,
post free.-SAXON RADIO CO. (Dept. 14),

South Shore, Blackpool.

11/5....SFOR14.19
CASH.

.6.
Our wholesale factory cash prices to ran
are only a few shillings above cost. AJAX
(ladies' and gents') cycles embody the
world's finest fitments. Workmanship,
plating, enamelling and lining are super
III01.1 GRADE. Fully warranted. Univer.
sally praised by riders for 36 years.
Free packing. Carriage paid. Fortnight's
trial willingly. Money back if cycle doesn't
delight you. Credit terms arranged. Write

' for lists. British Cycle 5infg.Co. (Dept. Iii27;
Balsall Heath. Birmingham.

RADIOTORIAL STEEL TUBULAR MASTS
QUESTIONS & ANSWERS.

(Continued from previous page.)

The specific inductive capacities or dielectric con
stants are as follows ; Plate -glass, 5.8 to 8.5 ; paraffin
wax 1.9 to 2.3 ; ebonite, 2.2 to 3.2 ; mica, 5.0 ; air
is taken as unity ; shellac, 2.74 to 3.73.

* * *

M. A. P. (Godalming) asks for a criticism
of his four valve set.

Firstly, your grid is wrongly connected. You are
using I.U.F. valve and a L.F. with the detector
between them, therefore the grid leak and grid con-
denser should be connected to the second, or detector,
valve, not to the first valve, which is to act as an H.F.
amplifier. Your H.T. battery should have a condenser
connected across it, about *02 will be O.K., and the
phone transformer should be shunted by a '001
mfd. condenser. Yes, we advise the tuned anode type
of HY, plate tuning for wave -lengths below 1,500 or
2,000 metres ; but you should certainly use reaction.
The reaction can be coupled with the tuned anode
coil very easily, especially if you use basket" of honey-
comb coils for both.

* * *

F. L. (Teignmouth).-How can I measure
the internal resistance of q. battery?

There are numerous methods, most of which call
for the employment of a standard cell ; but the pos-
session of a voltMeter and a known resistance will
suffice in the follOwing case. - From a knowledge of the
voltage of a cell on open circuit, and the difference of
potential across its terminals when connected up with
a known resistance, the value of its internal resistame
can readily be calculated. For instance, we will
presume that the voltage registered across the cell
terminals on open circuit is 2 volts, but when the
circuit is closed through an 8 -ohm resistance, as shown
in the diagram, the difference of potential across
points A and B drops to '8 volts. Therefore it shows
that 12 volts have been lost in the battery itself,
Now the current flowing through the battery and the
external resistance Will be, naturally enough, the same,
therefore it follows by Ohm'S Law that is to 12 as 8
is to the internal resistance of the battery, which is
obviously 12 ohms.

B. N. (London) and others ask for par-
ticulars of the Reinartz receiver.

The Reinartz receiver designed by Mr. J. L.
Reinartz is the combination of inductive and -capacity
reaction, and is said to he one of the most suitable
circuits for the reception of short-wave C.W. yet
devised. It is not suitable for the reception of
telephony. Most of the details are embraced by the
accompanying diagram, with the exception of the
coils Lt anti L2. These are constructed in the
following manner. On a former 21 ins, in diameter
with 9 spokes, 45 turns of 24 gauge mire is wound.
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(Continued on next page.)

Light, Strong, and Easily
Erected, made in 10 -ft.
sections of best Weldless
Steel Tube. A good Aerial

will add the power
of another Valve
to your Receiving
Set.
Each Mast is com-
plete with Halyard
and Pulley, Steel Guy
Lines, Shell - typoInsulators and
Strainers for each
Guy Line, Base Plate,

Peg and Finial,
4 Ground An.
chore of 18 ins.
angle iron, fitted
with Ring for
Guy Lines -
Painted ready
for erection.

List free.
Trade Supplied.

30ft. 40 -
40ft. 55 -

50f t. 77 6
60ft. 90 -
Mt. 120 -

ABBEY ENGINEERING WORKS,
WATTON, NORFOLK.

AN UNSELFISH ATTACHMENT,'1'13IE JXLNI155
MULTIPLE 'PHONE HOLDER.

(Patent applied for)
Per 1'3 pair. Postage 3d. extra.

One pair holds six headphones. Six to twelve
persons can listen in on a crystal set.

FAILURE IMPOSSIBLE
Full directions with each pair.

JACOBS, 31, Portsdown Rd., London, W. 9.
Trade terms on application.

WIRELESS INVENTORS
atents and Trade Marks. Advice Hand -book

and Cons. free.-B. T. KING, Peed. Patent
Agent (R.B. & U. 146a, Queen Victoria
St., E.C. 4. 'Phone: Centra R82. 311 yrs. refs.

" WIRELESS APPARATUS
and its Upkeep."

A book that wil! enable you to get the most out of
your receiver. or will guide con if you contemplate
installing a Broadcast receiver. Post Free,
Trade 8/. doz. copies. Every reader should have
one.

R. ROEBUCK'S ADVERTISING SERVICE,
Craven House, Kingsway, London, W.C.2.
--,"-TO THE TRADE. COMPARE OUR PRICE.(..v.""

WOUND INDUCTANCES
6'-'4 12x3 12x31 12,(4

1/1 each 1/10 each 1/11 each 21- each
by the dozen. Carriage Forward.

Terms : Cash with order.
THICK STRAWBOARD FORMERS

6x4 I2x3 12x34 12x4
lid. each 2d. each lid. each 21d. each

by the dozen. Carriage Forward.PEPPER IES Et4Otri, E S,
Philip Lane, Tottenham,

LUNCH HOUR RAMBLE
STROLL ROUND TO

SPENCER'S STORES
4-5. MASON'S AVENUE,
BASINGHALL STREET,

LONDON, E.G.
CHEAPEST HOUSE IN CI l `c

FOR WIRELESS PARTS & r
PRICE MIN FkRi

Ace/ice&
ASHLEY WIRELESS TELEPHONE CO. LTD.
69 Renshaw Street Liverpool
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STOCKS
ALWAYS AT

"STOCKS"
Send for Free List!

Write, Call, or Phone.
-1.24CSS( iN Cm. .,:,roped B.B.C. 19'6
Guarani -it I ilsair st, dwtl,l, earpieces, and

coingiete with cords.
I NSULAT ED indoor aerial wire, per yard 3d.
CRYSTAL DETECTOR PARTS._ 1.3
AERIAL WIRE. 7i22 copper in 190 ft.

lengths. Postage 1;- 2:6
VANES, 22'24 gang, ' ' . dog. 50.
BASKET COILS. 7,W. set . ..
BR ASS NUTS, 2 to I B.A., 3d. (102.:

BR ASS ROD., screwed, 2 to II 13.A. ., in
12 ie. lengths each 3d.

COIL HOLDERS, on ebonite, mahogany
base, two-way

-Three-way, soli.d ebonite, 4c itlt long
arms

coIL HOLDER SOCKETS-, ... 1 -
( tiN IIENSERS (fisted), any capacity 1;.
((INTACT STUDS, complete with nut

and washer. 1 by .ti'... .. ... doz. 58.
CRYSTAL DETECTORS, solid brass on

ebonite
ditto, dust proof, in glass care 3'6

CRYSTAL CUPS, id. each; 3 screw ... 3d.
MARVESITE. The super (sensitive cryss-

ta 1 . 216
CRYSTALS. Hertzite, 1;3; Zincite, 9d,;

Galena, Silicon, Bornite, Carlsorundum
EBONITE DIALS, engraved 0.110 .!ae.1.!

3d.1/6

EARTH CLIPS, Copp( r each 4d.
FILAMENT' RESISTANCES., Velvet

artier)
..

36. 4' -
RESISTANCE FORMERS - .

. .. each 11-,
GRID -LEAK AND CONDENSERS, com-

bined
I NSTILATING SLEEVING, 1 Sd.

yd.: 11 ram. 6d.
INSULATED TAPE, 1 lb roll .. ,.. 9d.
INSITIATOILS. Green egg. 3d Reels rts 2d -
INDUCTANCES, wound 8124 enamel

wire. 12 by 4 inostage .. 3/2
I N 1 11 RYA L V E LOW -FREQUENCY

T R A NSFORMERS, finest, manufacture,
ratio 5 to 1 inostage 9.1.1

.

14'-
KNOBS. with Brass not insert, 2 B.A. Std.
LEADING -IN TUBES. ebonite, with ter-

minals, 12 in. 1/ 1 ; 9 in. 1'-;
10d.

SLIDER AND PLUNGER, complete ... 4d.
SLIDER RODS, 1 -in. sq., 12 in. or 13 in.

... 4d.
SOLDER. ALUMINIUM. a stick 9d.
SPACER WASHERS; small, 2d.; large.'

doz. 3d.
SWITCH ARMS, laminated blades. cont.

SC ALES, ivorine, engraved .6-16 4d.
VARLETS. earth, aerial, phones. etc., ea. 2d.

ERNIINALS, special 1:taw with nut
.and washer. 14d.; w,0. type, 2d
telcollonc, ad.: pillar 2d.

TIN FOIL _sheet 4d.
COPPER FOIL.. ... ...sheet 4d.
VALVE HOLDERS, turned, ebonite. with

trots
VALVE PINS, 1.i. each doz. 9d.
VALVE SOCKETS. 1d. each . dos. 9d.
VALVE SOCKETS, with shoulder each 1;d.
WANDER PLUGS, 3d.; Woods Metal,
s iNGI.E.VALVE CRYSTAL iMPLIFIF.11 £2,10.

COMPLETE CON DENSER PARTS.
r:anneity reit .st A ssombled

.5001 ... 1'10 ... 4 9
Kindly forward ample f;ostage.Balance fully refunded.

Drilled Circular Tan Plat c and Dot) soh 16 Pr.
Everything ready for assembling. ,Postage, 1; -

set extra,

STOCKS,"
" RADIO HOUSE,"

89, NEWMAN STREET,
- Oxford Street,

LONDON, W.
'Phone:.Museum 4213.
'Grams: "Stocks" Museum 4213 London,

TRADE SUPPLIED
at Separate Counter.

that pass top of N lrm an 57., ininutr from
oar/o.,1 CU, us de. Ta.enhain. Court Road Tubes.
N..s. 7, 70, 0, 5n. 17. Gm. 575. 0tt. Rio. 25. 250. 221,

43,'40, 54, 340. 73, 731,

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continoeed from previews' page.)

leads being taken to studs at the first, fifteenth,
thirtieth, and Isst turns. Above this coil on the
Same former is then wound a further 40 turns of the
same wire, tappings being taken at the 'points shown
in the diagrani. This latter is LI, whilst the first
coil of 45 turns is L2 in the diagram.

P. W. R. (Nottinglram).,-Is there any ad-
vantage in using an earth atirester ?

Yes. it does away with the need for an earthing
switch for protection against lightning and other
heavy discharges. The earth arrester provides a
by-pass for such heavy discharges, which will spark
across the small gap in the arrester rather than take
the path of high impedance through the coils and
windingo of the set.

" CAnno " (Glasgow). -How do I put a
potentiometer and. battery into circuit if I
change rhy crystal -for carbortuidum, which I
believe must have such additions

See -the accompanying diagram. You will note
that two methods are shown, the bottom one allowing
for the varying elf a potential through- the detector
circuit in either, direction. Although an extra
battery may be required, this latter arrangement is
very advantageous, as it prevents the necessity of
changing leads over arising. Don't forget to leave
the switch open when the set is not in use, otherwise
the battery- will be slowly running down all the time.
The potentiometer should have a rests lure of some
4011 Ohm?, the battery a pressure of 4 A oltf or so. A
dry battery is all that is required, and the detector
should be carbortuithim and steel.

Balt el
1 i

Switch,

Potent lometer

F1XED(PHONE.)
CONDENSER

Dow

(Continued on next page).

CABLE -SCOTT

VARIOMETERS
Are the most efficient and simplest methcd
of tuning Crystal or Valve Sets -no studs cr
sliders being required. They cover all Bread -

casting wave -lengths.

ITsed in Crystal
Sets receiving over
40 miles with two
sets headphones.

\ Ill give very
critical and easy
tuning. Crystal
Sets,. Variometer
tuned, with single
knob, give better
results than sliders
or studs.

Cash with Order 10/9 post free
with complete wiring diagram -only detectors and

terminals required to complete set

C. F. CABLE -SCOTT,
141, DALMALLY ROAD, CROYDON.

ELECTRADIX RADIOS
Immediate Delivery
from our Huge Stocks.

Everything from a Wave Meter
an Earth Clip.

The best equipped City depot.
COME AND SEE US.

9, Colonial Avenue is first opening on
left in the Minories, near Aldgate

Station, Metropolitan Railway.

LESLIE DIXON&Co. Avenue4160
9, Colonial Avenue, London, E.1.

ei...."Makers of'
Crystal Sets, Valve Sets, Headphones

All component
parts for mak-
ing up. ::

Sheet Ebonite.
Trade
Supplied.
Agencies
Open -
G. H. TURNER & Co. Ltd.,
9, Cross Street, Hatton' Garden.

Atit.smon'Phone : Holborn 2045.
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BE INDEPENDENT
To the thousands of enthusiastic amateurs who wish to acquire a

knowledge of wireless, we would say :-
DO NOT WORRY YOUR
FRIENDS TO PUT YOU WISE

but join our correspondence course for amateurs, and become your
own adviser. Learn the vital principles underlying this marvellous

invention, and qualify for an experimental licence.
DO NOT HESITATE, join now and become one of the
many thousands who are benefiting daily from our expert tuition.
The cost is small, but the knowledge imparted is very great. It is

only the vast number of students for which we are catering, that
enables us:to offer you this really high-class course for such a small fee.

LET US HELP YOU
Complete Course 10/6 Write for Particulars to

THE RADiO CORRESPONDENCE COLLEGE.
HARROW.PINNER ROAD,
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous pne.)

F. E. (Peterboro').-Why is a short aerial
advisable 'for broadcast reception ? You tell
sure that a 604 t. single aerial will be more
suitable than one that is longer, and also a
single 60 ft.. will be better than a twin aerial
430 ft. long. Why is this ?

In the first place, anaerial has fundamental wave-
lengths, and to time to stations sending on various
W.L.'s, it is necessary mostly to loud inductance
on to it in order to increase its wave -length and bring
it to that value, where it will correspond or be in tune
with that of the desired station. If the natural wave-
length of the aerial system is above that of the trans-
mitting station, then the capacity factor must be
attacked and reduced by placing a condenser in
series. The next point to consider is that of potential.
A detector is a potential operated device, and therefore
it is as well to tap the detector circuit off across
points of greater difference possible. Therefore,* the
inclusion in the:aerial circuit of a reasonably sized in-
ductance is. advantageous. Further, the introduc-
tion of -capacity is, as is well known, disadvantageous,
owing to the daMping that results. Therefore, a
moderate aerial with a fair amount of inductance in
the set is necessary for obtaining efficient results
ion the shorter and broadcast wave -lengths. it must
be added that height is the important factor in aerial
efficiency.

" AMATEUR" (Broad Oak). -What are the
most important points that determine the
.power of a wireless receiver 7 .

The efficiency of the aerial and earth system,
charpness' of tuning; sensitivity 'of the detector und
lelephohe receivers, audtlegree and extent of amplifir
cation employed. There are other points no less
important, but will be efficient in standard design
and construction of apparatus.

L. C. (Bristol). -.-I have a crystal set. ranging
from 300-600 metres, with two sockets for plug-
in loading coil. What size coil should I need
.to increase the range to 2,600 metres 7

Provided you do not wish to tune In stations
between 600 and 2,000 metres or so; a 150-turnitoney-
eomb coil would be quite suitable., Use 26 D.S.C.
on a 2 -in. former, about au inch to an inch and a half
wide, with 15 snakes each side. Tappings could be
taken from this coil to provide for wave -lengths
between 600 and 2,000 metres, though for .those
lengths it would he more 'advisable to use various
sized effils for plugging in. A set of honeycomb
coils of 35, 50, 75, 100, and 150 would meet your
requirements quite well.

* * * -

" ENQUIRER " . Olarnes).-.How does one
work out the_ induciante and capacity of an
aerial ?

The formula fOr working out the inductance of an
aerial is as follows. In the case of a single wire,:

12.3;i0g. 41_11
lose

slid in. the case of two parallel wires,
41 1)L=- 2.3 >: -) mhys.

1000
For mathenuttica y determining the capacity of ith

aeriul : C-1. nilds.
4605 .Goat. . ill) 900,000 .

i -length of 'wire 4. 'D -distance between ,parallel
wires; d =diameter of wire h-Aheight. All, as usual;',
in ems. Results will be approximate.

Another and -simpler method, which will give
results almost as accurate as the above is likely
to be, is to multiply the length of the aerial in feet by
1.5, call the capacity factor '0002 for -a small aerial
and '0003 for a larger, and apply the formula

1'5 x 1l
L- - ') : '0002 or '0003 in order to obtain

1885
the approximateindts4ance of the aerial its nthys.

E. E. P. (Axmins, find difficulty in
polishing ebonite. Can this be done successfully
'by an amateur ?

Yes, but -why polish it? In the case of panels,
though a highly polished surface certainly gives the
instrument a smart appearance, we prefer a matt
-surface-when the insulating properties are taken into
account. You will tind that moisture is apt to con-
dense on the surface of -the polished panel, and thereby
give rise to a certain amount of leakage: The necessary
treatment of -ebonite in order to get that fine polish
,is rather tedious, but if carefully carried out will be

(Continued on next page.)

mhys.,
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YOU WANT EFFICIENCY
Combined with Moderate Prices.

We manufacture
. 7E3 C

(Guaranteed).
VARIABLE

CONDENSERS.
Photograph of one of our .0002 Type.

We consider that our -Condenser is
the very best on the market.

Note our Special Features:
1 EBONITE DIAL, 0-180, and Knob (much

superior to Brass Pointer and Ivorine Scale).
2. EBONITE CIRCULAR Top andBottom End Plates, accurately drilled

for assembling and panel mounting. includ
ing centre bush and nut.

3. CONTINUOUS CONTACT COIL CON.nection and nut.Everything ready to assemble, to-gether with Ebonite Knob, all thenecessary aluminium vanes (fixed andmoving), spacers, spindles, nuts.washers, etc. Assembled
.Unassembled Complete

Parts of for panel
above includ- mounting
'mg knob but ind. knobs,

No. of without dial & dial, andCap015acityPlates. end plates..07 6 /.00075 43 5,3
/3

11/6
.0005 29 4 3 10;-
.0003 19 3 - a
.0002 13 2 3
.0001 7 6 -
VERNIER 3 19 56
It Ivorine Scala and Pointer required instead
of Ebonite Dial, deduct 9d. -from each of the

Assembled CortAnser prices.
Packing and Postage, 1/--per.ast; 2 sets, 1/3;3 sets, 1/6.Fun details how to erect enclosed with

each unassembled Set.
Top and Bottom Ebonite Circular EndPlates, 1/6 per pair. By post 1/9.
NOTE.-Actuallo the bottom pfute is a circle.
end not half -circle us shown in photo.

CRYSTAL
DETECTORS

(DUSTPROOF )

Note Our Special Features :
Type 1
1. UNIVERSAL BALL -JOINTED ARM.2. GLASS DUSTPROOF CASING, and

highly finished top and bottom ebonite
circular end plates.

3. FLAT RIBBON OR SILVER -WIRE
CAT'S WHISKER OPTIONAL.Price 4/6 each

Packing and posting sd. each.
Type 2

SIMILAR DUSTPROOF DETECTOR,
Horizontal Type,5/. each. By 'V st 5/6
Type 3

OPEN TYPE CRYSTAL DETECTOR,on highly -finished ebonite base,
2/3 By Post 2/9

These 3 types are specially Aion-structed for Panel Mounting. Loose
-wire, etc., have been entirely
eliminated, all connections beingmade under the panel.They are also very easily dismantled.for changing crystal.

NOTE. -We recommend a very special
Crystal, "TALITE,- 2/- each, for use with
our Detector.

The above -mentioned articles are manufactured solely by us,
and are stamped with our trade -mark. We guarantee them to
be of the highest grade workmanship, and of best materials,

WE CARRY STOCKS OF THE FOLLOWING WIRELESS ACCESSORIES:
Ebonite Dial. 0-180. -Best quality. Bored

in centre, 1/3 each. By post 1/6.
Ebonite Knob; Tapped 2 B.A., 4#d. each.

By Post 7d.
Ebonite Valve Holders, (best quality), com-

plete with 8 nuts, 1/3 each. By post 1,8.
Superior Fixed Condensers: .0003, .0005,

.001, .002, 1(3 each. -By post 1/6. Above

.002-.006, 1/6 each. By Poet. 2 / 9 -
Laminated Switch Arms, with Knob, 1/3

and 1113 each. By.post, 4d. extra.
Filament Resistances, Inc. Knob, 2/13,

3 /8, and 5/-. By post ed. extra.
Aerial Wire, 7/22 bare copper, stranded,

Price per 100 feet, 2/9. *By post 3/9.

Brunet Headphones, 4,000 ohms, 25/. apair (complete). By post 2613.W.B.C. Basket Coils. Range 300 to 3,000
metres. Per set of 7, 4/6. By post 5/-.COLOURED weaving, if m, 6d. a
yard. iBY post 9d.

Leading -in Tubes, -ebonite with terminals.
12 -in., 1/6. By post, 2/-.6.m., 1/2. By post, 1/8.Ivorine Scales, engraved, 0-180, 5d.. Bypost, 7d.

Ivorine Tabs, engraved assorted titles, .11d.
each.

LARGE STOCK of Vanes, Spacer- Washers, Brass Washers, Nuts, Rods,Terminals (4 B.A.), Valve Legs,Ebonite Sheets, etc., at current prises.
SPECIAL ATTENTION GIVEN TO MdIL ORDERS.

All Goods Despatched by Return. Subject to Seven Days' Approval or Money
Returned.

SEE OUR SHOW WINDOW -39, GREAT WINDMILL STREET, WA.

WHITES-IDE, BLOOMFIELD & CO., LTD.,
1 & 2, Ham Yard, Gt. Windmill St,, Piccadilly Oircus. 'London, W,1,
Open 8 to 8. Telephone: Regent 3740. (Two minutes. Piccadilly Circus.)

Cable Address: TITMOUSE. LONDON
TRADE ENQUIRIES INVITED. Write for latest Price List.
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GUARANTEED
VALUE

Post Orders a Speciality
Send for Free List.
Write Call, or 'Phone.

French Headphones, fully guaranteed 21 6
Aerial Wire, 7/22 copper, in 100 -ft.

lengths (postage 1/-) 2 9
Vanes, 22/21 gauge, doz.- ... 6
Basket Coils, 7 in set ... 5 0
Brass Nuts; 2 to 6 B.A., doz. 4
Washers, doz. ... 2
Brass Rod, screwed, 2 to 6 B.A., in

12 -in. lengths ... 6
Coil -Holder Sockets 1 0
Condensers (fixed), any capacity 1 2
Contact Studs, complete with nut

and washer; .1 a doz. . ... ... 8
Crystal Detectors, solid brass on

ebonite ... 2 4
Ditto, dust -proof, in glass case ... 3 6
Crystal Cups, 3 -screw ... 3
Hertzite Crystal ... 1 3
Crystals, 7Ancite 1 0

Bornite Galena, 4Silicon,
Carborundum, each ...

Ebonite Dials, engraved 0-ISO
Earth Clips, copper, each
Filament Resistance, 2/6 and ...
Grid Leak and Condensers, combined
Insulated Sleeving, 1 mm., yard

P 11 mm., yard
Insulated Tape, lb. roll
Inductances, wound 22'24 enamel

wire, 12 x 4 (postage f/-) 3
Intervalve Low frequency Trans-

formers, finest manufacture, ratio
5 to 1 (postage 9d.) - ... 15 0

Knobs, with Urals nut insert, 2 B.A.
Leading -in Tubes, ebonite, with ter-

minals, 12 in., 1/6; 9 in., 1/3; 6 in.
Slider and Plunger, complete
Slider Rods, in. square, 12 in. or

13 in., drilled- 6
Spacer Washers, small, 3d. doz.;

large, doz. ... 4
Switch Arms, laminated blades, com-
plete 1 6

4Scales, ivorine,, engraved 0-130 ...
Tablets, Earth, Aerial, Phones, etc.,

each
Terminals, W.O. type, 2d.; telephone
Copper. Foil, per foot
Valve -Holders, turned, ebonite, with

nuts, 1/3 and ...
Valve Pins, each
Valve Sockets, each
Wood's Metal ...

Mica Strip

3
1 6

4
3 8
3 6

5
6
9

3

5

O
6

2
2
6

1 o
1

6
3

All the above Goods sent Post Free
except where stated.

COMPLETE CONDENSER PARTS:
Assembled.

a. d.
12 6
10 6

Capacity.

.001 7 6

.0005 5 3

.0003 3 6 7 6 .

.0002 3 0 6 0

.0001 2 7 4 9
Vernier 2 3 3 0

Send ample Postage; balance refunded.
Drilled CircUlar Plates, pair ... ...1 8
Everything ready for assembling. Postage 1/ -

per set extra.

Ge P. SHANDY & CO.
47, Moreton Street,

VICTORIA, LONDON, S.W.1.
'Phone: I//c. 1420.

RADIOTORI AL
QUESTIONS AND ANSWERS.

(Continued from previous page.)
-. -

found to be quite effective. If a lathe is handy, the
procedure will be considerably shortened, though
just as fine a surface can be obtained by hand.

. First.ofiall the ebonite is treated with water and finely
powdered Bath brick until all the rough scratches and
surfaces have disappeared. Then rub the surface
carefully with a mixture of soft soap and rotten stone
until the desired smoothness has been obtained.
Rinse with petrol and polish with a dry chamois
leather cloth. This latter can be greatly facilitated if a
iather.with a high-speed revolving buff is need.

F. II. T. (Pitsea).--What 'materials aro used
in laoquer,-and- how is it applied ?

A very good lacquer can be made up from about
11 lbs. of seed lac-as clean as -you campasibly get
it and free from all black specks-and a quart of
rectified spirits. The two are shaken up together and
kept warm until all the solid has dissolved. When
lacquering see that the brass is perfectly clean and free
from grease, and apply the solution with a fine camel-

' hair brush. It is usually found more effective.if
the laCquer is applied to the object when cold, instead
of warming the brass, as is often recommended.
Whey a fairly even coat has been put on warm the
article gently- until the lacquer melts. Remove the
brass from the flame as soon as it becomes. bright,
when it will be seen that the lacquer has run slightly
and formed an even coat over the surface of the
metal. Needless to say, the portions of .terminals,
switches, etc., which have to make .electrical contact
with wires or one another should not be 'lacquered.

K. N. T. (Ilairingay).----Up to the last few
days my let has been working quite well, but
lately results have been very faint. Is my
valve burning out ?

No; the valve will keep up its efficiency to the last,
though it may become a trifle soft. In all probability
either the H.T. or L.T. batteries are at fault. See
that the L.T. accumulator is not sulphated and is
registering its correct voltage (1.8 or more per cell)
while on discharge. Try a new H.T. battery. If this
does not clear up the trouble, test the phones on
someone else's set and see that they are O.B. Next
have a look at all connections, especially the switches,
and make sure that they are clean. A tiny coating of
oxide will be quite sufficient to cause decreased
signals or even complete failure. It will be just as
well to clean all connections and terminals and
thoroughly overhaul the set.

WONDERS OF THE PAST.
The big demand for Harmsworth's new fortnightly
work, " Wonders of the Past," shows clearly how
many thousands of people are interested in the recent
discoveries at the tomb of Tut -ankh Amen.
The tombs of the ancient kings, their palaces and
temples, relics of vanished cities,, and treasures of
pottery and art --all the monumental traces of bygone
days are described and illustrated with magnificent
photographs in the pages of " Wonders of the Past."
The full story of the recent Luxor expedition will be
told for the first time in a beautiful and permanent
form in this new work, which will be completed in
24 superbly printed parts, costing Is. 3d. each.

GENUINE

HE RTZITE 1/6
Mail Orders Only. Trade Supplied.

THE AMAX CRYSTAL CO.
Red Lion House, Red Lion Court, London, E.C.4

All Crystals in Stock (List Free).
ACCUMULATORS, H.T. BATTERIES.

AND VALVES.New and Guaranteed.
4 -Volt, 25 -Amp. Celluloid - 11/3. Postage 1/..
4 - Volt. 40 - Amp., 17/6 6 - Volt, 40 - Amp., 25/8
4
4 80 ;", 27/ 6 80 36/.
4 100 33/- 6 100 45/-

Packing 116 extra. Packing 2/- extra
B.T.H. R Valves 15/-
36 -Volt. H.T. Battery Hellesden 8/8. Postage if-.60 , ,.14/..1/-.
Cash with order. Goods despatched per return,
LOWKE & SONS. LTD.. NORTHAMPTON.

CRYSTALS
Smith, Anchor House, Penrith.

HEADPHONES 21/6 Post free.
Hear what they say about the
ASHLEY SUPERPHONE, 4000 ohms.

"A friend of mine has received a pair and
Is delighted with the results.

"I got excellent results and shall cer-
tainly recommend them to all my friends."

BRITAIN'S BEST PHONE, at 21/6,post free.
5. &E. Ashley, 5 , New Oxford St. London,W.C. I

Trade
Discount
to Genuine
Traders
High Grade Goods Only

EFFICIENT CRYSTAL SETS-
In polished case, but not

including Headphones
(B.B.C.) £2 8 0

DITTO
Suitable for Paris signals 3 10 0

" REVO " CRYSTAL SETS-
Complete with Headphones,

Aerial, and all accessories
(B.B.C.) 4 15 0

AMPLIFIER-
Single Valve, including H.T.

Battery - wonderfully
efficient (B.B.C.) - - 2 10 0

We also stock all other makes
at makers' prices, including
Valve Sets, Amplifiers,- and

Loud Speakers.
HEADPHONES (4,000 ohms)-
Various good quality makes 0 19
Superior British makes - - 1 1
"Sensiphone"-Reliable and

6
0

Sensitive - - - - - 1 7 6
" Graham's," with adjustable

pole pieces - - - - 1 16 0
All other snakes supplied,

VALVES-
Mullard 0 R A 0 15 0,
Marconi Osram - 0 17 6'
Ediswan 0 15 0

CRYSTALS-
We specially draw your attention to our
" Pinnaelite " - wonderful

results 1/6 and 2/6
H.T. BATTERIES -
15 Volt strip type - - each 0 3 6
30  with Wander plug 0 7 6.
60 0 12 6

Send for full list of other
apparatus and small parts

THE WHOLESALE
ELECTRICAL
COMPANY
(1922), LTD.,

.78, CHARLOTTE STREET,
LONDON, W.1.

NEAR GOODGE STREET TUBE
STATION.
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MARCONI'S LATEST
New Popular Marconiphone Brings ALL Broadcasting Stations within Range

THE NEW MARCONIPIIONE Vs.

A new and improved Two -Valve Marconiphone has been
perfected and is now on sale.
With it,. no matter what part of the country you live in, you
can listen -in with perfect results to all 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 the benefit of these economies, and the New
Marconiphone Vz is on sale everywhere at

£16:3:6
without accessories-or £24 complete

`the `Crtumph of the aCaster aCind
.4.ak your local dealer at once about the New Marconiphone 1/2.

All orders are 77 dealt with in strict rotation.

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED
Marconiphone Department, Marconi House, Strand, London, W.C. 2

SEVEN DAYS TRIAL-
Money Back if not Satisfactory.

The great popularity of " MELOHAY " Wireless is
to its very exceptional efficiency and very moderate price.
If our " MELOHAY ' Crystal Set No. 2 does not receive
clearly with good volume within 25 miles of any B.B.C.
Transmitting Station in the United KinEdoni we will refund
the money paid, a,4 stated above.

" MELOHAY " 1,115 B.B.C. Royalty 7'6 extra.
Crystal Set No. 2. Price' -" Carriage and Packing Free.

To give an idea of the volume (apart from clearness of reception)
obtainable with this set, telephony is produced with distinctness
through a loud speaker even without an Amplifier; also six 'phones
may be used with one set. The " MELOHAY " No. 2 is mounted
in well -finished box -panel, with super -sensitive crystal, and all
components and workmanship the highest quality. With this set
You SAVE Money and Still Get the Best.

VALVE SETS.
For range and reliability " 111,011AY " Valve Sets are

unequalled. Prices from £6 6 IL Ask for details of one or more
valve sets.

All the above are approved by the Postmaster -General,

HEADPHONES.
A splendid range irons 17.6. You can order these first-class

Headphones with perfect confidence.
All other accessories, including Amplifiers, Batteries, Valves,

Accumulators, Aerials, etc.. supplied. Large stocks at low
Agents everywhere to take up all " MELOHAY " Lines

invited to communicate.
Cheques and postal orders should be crossed and made

payable to :

HAYES, LIMITED,
342, EUSTON ROAD, LONDON, N.W. 1.

'Phone: Museum 3591.

FodufrAtdam4'"'"

elf"
Parts and accessories of all
kinds, including the famous
" Autoveyors " 3 - Elec-
trode Variable Condenser
the most efficient precision
controller of oscillations in
Radio circuits.
Marconiphones and all leading
Broadcasting Sets in stock.
Catalogues on application.
Advice and installations
by experts.

AUTOVEYORS, LTD.
Radio Supplies and Service

84 VICTORIA ST., WESTMINSTER, S.W. 1
Phone : Victoria 309
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GRAY'S
E. GRAY & SON, Ltd. (Established 100 -years)

'WIRELESSSUPPLIES AND SERVICE

Batteries, ILT., every -ready plug-in type, CO
and 30 v. at each ... 7;6 and

Basket Coils, 7 in set r.
Brass Huts, 2 'to 6 B.A. ... ... per doz.
Brass Washers, 2 to 6 B.A. per doz.
Brass Rod Screwed, 2 to 6 B.A., 12 -in. lengths,

- each
Coil Holders, 2 -way on ebonite base ...

';;way on entildfgany' base ...
-3--.Way _on solid -ebonite with

long_ arms
Coil Holder Sockets ...
Condensers, fixed (any capacity) _
Contact Studs, 1 by 1, complete with nuts and

Crystals (Talite), 9.1., 17-, 1/3 ... ... each
Crystal Detectors, in dustproof glass case

each
Crystal Cups ... ... each
Earth Clips ... ... -each
Detectors, complete, solid brass on ebonite

unassembled ..
Filament Resistances, grade 1, smooth action

each 2/6
Filament Wires, 6 in. ... ... 6d.
Formers fcr Resistance- . ... each 1/-
Formers for Winding Inductance ... each 4t1..
Grid Leaks, 1 -to -31 meg. ... ... each 2/ -
Grid Leak and Condenser combined ... each 3/6
Headphones from .. ... 19/6

-Inductance, 12 x 4, wound 22,24 enamel wire,

'

. 3/ 
Insulating Shellac Varnish bottle 9d.
Insulating Tape, 1 -lb. rolls t.. each 9d.
Knobs,, with brass nut insert, 2 B.A. each 41d.
Leading -in Tubes, ebonite with terminals,

6 iii., 1/-; 9 in., 1/2; 12 in. ... ... each 1/4
Pins for fixing ivorine tabs ... ... gross 3d.
Resistance, wound for filament each 6d. -

-Scales, ivorine, engraved. ... ... each 41d.
Slider Rods, 1 in. square, 12 in. drilled each 4d.
Solder for setting crystals ... piece 3d.
Switch Arms, laminated blades ... 1/6 and 1/ -
Spindles far Condensers, square, 1 in., 3/;

1, in., 3/; 11 in., 4/-; 2 in., 4/6; 3 in., 5/6;

Screws, countersunk, cheese:head' and round-
head B.A., sizes 1 in., 5d.; in.,' per doz. 9d.

Telephone Terminals ... ... each 2d.
Terminals, complete with nuts and' washers,

each 2d.
Transformers, L.F., intervalve, super quality

each 15/6
Transformers, L.F.,, intervalve, 5 to I ratio,

tested grade I ... ... ... ... each 14/ -
Transformers, L.F., intervelve set mounting,

each 12/6
Transformers, Telephone (120Ohm) ... each 14/6
Tin Foil and Copper Foil ... per sheet 4d.
Valve Sockets, with shoulders ... per doz. 1/ -
Wire, S.W.C., 22 d.c.c., lb. reels, 3/-; 1 lb.

Please forward adequate postage --excess refunded
Accumulators, ,WdHams, all types -

Aluminium Vanes, 22, 24, fixed and moving,
per pair Id.

Aerial Wire-, 100 -ft. leutlis,, 7/22 copper,
2/9

1-5/-
5/-
31d.
2d.

4d.
6/.6
4/6

9/6
1/-
1/3

6d.
1/6

4/6
id.
4d.
2/-
39
1/3

6/-

1/7
Valve Soc9ets, plain ... ... ... ... per doz. 9d.
Valve Pins ... ... ... .... ... ... per doz. 7d.
Sets, Valve from ... ... ... each £6 5 0
Sete, Crystal from ... ... ... each £3 7 6.
Wire, d.c.c., 23 S.W.G., lb., 3,'-; 1 lb. ... ... 1 /7
Wander Plugs -... ... ... ... ... ... pair 1/ -
Complete Condenser Parts-

Capaei ty. Price. Assembled.
.001 .6/6 12/6
.40075 ' 5,' 6 12/-
.00.05 4 /.6 - 10/6
.0f03 3/. 7/6
.0402 2/3 6/-
.0(01 -. : 2/- , 4/9
Vernier 1/9 ' 9/ -

Drilled circular top plate and bottom. 1/6 pair.
Above are complete for assembling. Postage, 1/-.

Tools ter 'Building 'Wireless- -

So:dering Irons, from ... ....... ....... .1. led.

Jew91,1ers'. Hammers, from ... ... ... .. 1/ -
Taps, 0 to 10 B.A. ... ... each, 74.
Circular - Dips, 0 to,10 B.A. ....... each 1/3
Die Holders for Circular Dies .. ... .. 2/.

Paris coils for receiving time signals on 'Crystal
Sets, no alteration to set necessary, 6.'6 each.

Carriage or postage extra.
Terms for wireless goods, net cash.

Tools for Wireless. Trace Supplied.

18-20, CLERKENWELL ROAD
LONDON, E.C.

Phone:3019 Central. Telegrams' "Material -smith, London.'

RECENT WIRELESS.
INVENTIONS.

The following abstracts are published
by arrangement with our_Patent-
viser, Harold J. C. Forrester, Chartered
Patent Agent, of Jessel. Chambers,

88-90, Chancery Lane, W.C.2.

Grant of the following Patents can be
opposed, and priuted copies of the full
specifications, with drawings, can be pur-
chased from the Patent Office, Chancery
Lane, W.C. 2.

192,342.-NAAMLOOZE VENNOOT-
SCHAP PHILIPS' GLOEILAMPEN-
FABRIEKEN.-RECTIFIERS;-A screen
of mica is placed between the electrodes of
a two electrpde rectifier to prevent dis-
integration and deposits of one upon the
other.

192,404. - SIGNAL GES. - TELE-
PHONES. -7-Diaphragms have radial and
concentric corrugations or inclined slots to
prevent buckling under temperature changes
which would affect tuning and air gap.

192,429.-J. SCOTT-TAGGART &
RADIO COMMUNICATION-'Co.=RE-
CEIVING APPARATUS. -For receiving
continuous waves a valve has its anode at
zero, negative, or slightly positive`potential,
and a local current of ,_audio frequency or a
slightly different frequency from the. re-
ceived waves is impressed upon the anode
of a twb electrode vtilVe or upon the *id
of a three electrode, valve. The anode po-
tential prevents current. flow in the anode
circuit except when signals are received. In
one arrangement, the grid of one valve
receives -the incoming oscillations, the plate
and filament are bridged by the grid circuit
of a generating valve, the oscillatory circuit
of which may be tuned to give oscillation at
nearly the incoming frequency.  The tele-
phones are inserted in the anode circuit of
the second valve, and fluctuations of con-
ductivity of the first valve cause variations
in the current flow through the second.

192,460.-C. LORENZ AKT.-GES.-
ALTERNATING CURRENTS. -For con-
verting low to high frequency, the iron cone
of a transformer in series with an alternator
is arranged to be readily saturated, and the
circuit tuned to the alternator frequency..
The high frequency circuit comprises an
aerial and inductance connected to earth
through the transformer, and tuned to an
odd multiple of the low frequency.

192,461.-C. LORENZ AKT.-GES.-
ALTERNATING CURRENTS. -An- Oscil-
latory circuit tuned to a harmonic of a low
frequency source is connected in parallel,
and a large inductance in series with a trans-
former coil. An aerial may be directly or
inductively connected to the transformer
winding.

192,464. - W. R. BULLMORE. -
VALVES. - The electrodes are made
spherical' or egg -shaped, and arranged one
inside the other, the grid being wound about
the filament upon a removable hollow mould,
and the plate formed of twd hemispherical
stampings .of sheet metal or fine gauze.

We have arranged for Patent Enquiries
addressed to our Patent Adviser to be an-
swered direct by post, any enquiries of
general interest, being also answered in our
columns.

L. T. -HALL,
Electrical Engineer,

18, Lexington Street, Golden Sq.,
LONDON, W i.

'Phone: Gerrardllg.
The Famous French D.L. Phones,

4,000 ohms. Post 9d.
The Famous French D.L. Phones,

8,000 ohms .. ` ..
Single .. ....

Best Quality Double Matt Ebon-
ite. Lb. ..

i in. id. per sq. in.
Crystal Detectors .. ..
Insulators. 2 inch Reel ..

Egg.. 3d. Shell...
Terrninal, Large, with nut and

washer .. ....
Terminal, Telephone, with nut and

- washer .. ..
Write for list or call.

19/-

23/-
111-

3/9

2/3
11d.
3d.

Id.

2d.

1111111111111111111111! II ItiUIIII Ill III IIIIIIIIIIIIilllillllllllllllllllllh_

EBONITE PANELS
cut to any size required, in special
wireless grade ebonite;- in. thick,
Id. sq. superficial inch,_ A- in. thick,
id. sq. in., sent post-free. ,

May we (Note you for panel
drilled 'and/or engraved to your F.
own paper pattern ?

OMN
'' - =

,:_--IPRONE- WIRELESS Co., S.
= - 24, Warwick St., Regent St., W. 1. HE

Phone: Regent 3335.
= 20 yds. from Regent Street, between =

Maison Lewis, & Robinson.& Cleaver's

TO WIRELESS EXPERIMENT
ENTIOERS.NS

PATENT YOURINV.
. They may prove very valuable. Particulars and consult*,
tions free. BROWNE & CO., Patent Agents
9,, Warwick Court, Holborn, London, W.C.1. Established

.1840. Telephone Chancery 7547.
ir/eseWsaimairsistos"~steftWevt".0Wite,

D.C.C. COPPER WIRE FOR WIRELESS WORK.
1 lb, 4 lb. o

No. 20 . . . . 1/1d. . . . 2/- ,b021

No. 24 ... . 1/3d.. . 2/4d. .=->7.1

No. 25 . . . . 1/4d.. . . 2/5d.) SO

No. 26 . . . . 1/6d. .. . 2/6d. 0-,

CASH 1V1TH.OBbsit
Anderston Electrical Works,

31. Kyle Street. Townhead,
40a.N.A#4"" GLASGOW. NotA#4.4"11
Trade enquiries invited for H ircleis supplies
of every kind, of best French manufacture,
lowest prices obtainable ,  Condensers. Coils,
Resistances, Inductances; Terminals, Metal
lie and other parts. Finest -Galena Crystals.

Correspoinjenne in English.
Address : ETABLISSEMENTS SCIENTIFIC,
35 Rue du -Fauboprg Poissonnierc, Paris.
Manufacturers &Wholesale Dealers. British references.

R. P. 33 Ft. 0 IMF 1\T ,
28. Arlington Road, London, N.W.1.

Specialist in Wireless Cabinets. Cabinets made to
accommodate your sets.

SUGGESTIONS AND ESTIMATES FREE.

ACC U M.0 LATORS
EXCEPTIONAL OPPORTUNITY.
Brand new Celluloid -Acciimulators.Best BRITISH MAKE, guaranteed.
4 volts 60 amps. 20/- (usual 35/6)
4 . 80.- 25/6 42/-
4 100 ,. 2916 48/6
6 ;, 60 31/- ,. 53/3
6 120 : 60/ 110/-

(In teak bolt)
Packing 11-. Carriage Extra. Approval willingly.

We have sold a la;rge nuniber of these Accu-mulators. and- liaVe reCetvg'd -a testimonialfrom nearly every client. Only a few left.
H. SMYIH, Ltd., 53, Musteu.m St., W.C.1.
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Mr. L. V. Elliott, of .Rushden, Northants,
states, in reference to his 3 -Valve R.F.H. :-

" Here is a list of stations from which I
have telephony : London, Cardiff, Eiffel Tower,
Birmingham,Glasgow, Radio-Electrique (Paris)
Manchester, Croydon Piero, School of Posts
and Telegraphs (Paris), Newcastle, the Hague,
Newark (America)."

Messrs. Barnett & Sons,-Elec,
.trical Engineers, of Kettering,
state

" We think you will like to
know that we are delighted with
the 2 -valve Model 2, Class " B,"
with reaction which you sup
plied to us this week."

A Cosmopolitan Wireless Set
The fortunate owner of an R.F.H. reaction set can choose
his musical entertainment from the concerts broadcasted
from Paris, London, the Hague, Manchester, Cardiff, New-
castle, (c., and he will be free from interference from any
local station, even if this is only two or three miles away.

Such a set does not employ reaction on the aerial circuit (which is
forbidden under the broadcasting licence) ; it is approved by the
Postmaster -General ; and it can be used under an ordinary broad-

casting licence. All B.B.C. Fees are paid.

2 -valve Reaction Set complete -
3 -valve -

4 -valve , ., -

Crystal Sets complete -

25 guineas
30 guineas
35 guineas
5 guineas

ROGERS, FOSTER fg HOWELL, LTD.,
Radio Engineers, Edward Road, Birmingham.

Telegrams: "Autowire.- Telephone: South 265

Efficiency :: Reliability :: Moderate Prices

Guaranteed Accessories
at Bargain Prices.

HEADPHONES, 4;000 ohms
B.T.H. French . . .

Fully Guaran!ced. Intmediee delivery from plentiful ;lock.

Brass Rod, 2 B.A. (12 lengths)
Condensers, Variable '0005

'0003
'001

,f

/9 If

Crystal Detectors, with crystal
(special dustproof) . 4/0

It 19 Perikon 4/0
Ebonite Dials, engraved 0'180 1/6
Filament Resistances 3,'-, 3/6
L.F. Transformers Ratio 5:1 14/6

(Postage 9d.)

Leading -in -Tubes 12" 1/6

22/6
20/ -

if

ff if

ff

3d.
10/6
9/6

11/6
3/6

9" 1/2

Postage should be added to above prices; any excess will
be refunded. Orders will be executed by return of post
and money promptly returned if not completely satisfied.

THE CENTRAL RADIO CO.,
6, LITTLE RUSSELL STREET, 'Phone:
BRITISH MUSEUM, LONDON, W.C. Museum 5604.

Near Medics' Library. h! Ira& Suppli.d.

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.
Yours to Success

We teach by POST.

Most Moderate Charge
Payable Monthly.

Learn a trade or Profession.

Every man is the architect of his own fortune ?
Write ha' one of our FREE BOOKLETS on any of he following subjeAs :

Architectural Engineering Pattern Making
Building Constructio Foundry Work Salesmanship
Clerk of Works' Duties Internal Comb. Engines Sanitation
Aviation Marine Engineering Shipbuilding
Boiler Engineering Mathematics Structural Engineering
Boiler Making Matriculation Surveying & Levelling
Chemistry Metallurgy Telegraphy & Tele-
Civil Engineering Mining phony
Concrete and Steel Mine Surveying Wireless Telegraphy
Draughtsmanship Motor Engineering Special Course for
Electricity Naval Architecture Apprentices
WE SPECIALISE IN ALL EXAMS. WIRELESS, ELECTRICITY.

P.M.G.. C.G.I., A.M.I.E.E., and B.C.D.
If you are preparing for any exam.ask our advice. All particulars free of charge
Parents should seek our advice for ADVICE FREE
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 requirements.
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The Ediswan
Model 1923 B
Crystal Set
The Set that is bang up-to-date and bristling with 
good features. Selling like hot cakes. Supplies
being turned out at 'rate of one every 6 minutes.
Shoals of enthusiastic reports from users everywhere.
Acknowledged to be the best crystal set yet.'!.

Provision for
addition of
Value Note
Magnifier.

P.O. Rey.
No. 433

Sound construction. Best materials only.
Guaranteed. 200 to 50o metres -reception,

Cat whisker adjustment permits finest crystal
pressure regulation ; can be locked in position.

Most sensitive crystal known, protected by ebonite
cap. 25 mile range guaranteed.

Entirely British Made.
Complete with all accessories, readyfor instant use ----- - £4 7 6
B.B.C. Tax, extra 7 6

Ask your usual dealer, and if unable to sup-
ply, send us P.C. with his n.une and address.

Also manufacturers of the famous Edi.uvan Values (15 6
and 1716), N.T. and L.T. batteries, accumulators. etc.

THE EDISON SWAN ELECTRIC E3d'
Contractors to H. M. Admiralty,
War Office. Royal Air Force.

123;'5, Queen Victoria St., E C 4
and

71, Victoria St., S.W.1.

Wcrits : Pondors End, Middlesex,

Branches in nll

311MMISIRMIIIBBSAMII

Principal Towns,

BUY
AND

YOUR SETS FROM

BROWN'S OF MANCHESTER
A Few Good Lines to be going on with.

SINGLE EARPIECES (with cord), 2,000 ohms
4,000 ohms .. 9/-

DOUBLE HEADPHONES (French type), 4,000 ohms 21 /-
,, 8,000 ohms .. 22/6

(Imitation tortoiseshell bands),
4,000 ohms. 27/6

(" Sterling " make), 4,000 ohms 32/-
8,000 ohms . 40/-

11 (BROWN'S Featherweight), 4,000 ohms 30/-
( Type" D,") 4,000 ohms 52/-

REFAIRS to Headphones by competent staff.
VARIABLE CONDENSERS, '001 mfd. 11/6

'0005 9/-
'0003 6/6

", VERNIE .. 4-
CRYSTAL DETECTORS (on ebonite base, complete with terminals) 2/9
LEAD -IN -TERMINALS, (ebonite with brass terminals excellent

make .. .. 0 -in., 1 /6 ; 0 -in., 1 /9 ; 12 -in, 2/ -
PANELS made up to your own design.

ACCUMULATORS of all sizes in stock, charged and repaired.
WIRES, TOOLS and SCREWS of every des,;ription.

CALL OR WRITE FOR OUR LIST, 3d., showing more good lines,
Postage free on orders of 30/- and over.

$1

EsId.
Over

30
1;ears.

BROWN & Co.,
Electrical and Radio Engineers,

17, NEWION STREET,

MANCHESTER. Phone:
Citu
6912.

SPECIFICATION.Setcomprises. The' EUROWNIM
ebonite drilled detector panel,
wound induction coil, tuningslier,screwanperys.vii]EL
cu best crystal,

i r
U. quality

igniivi tgscr s aall,L, al ien taendd eda,est ye c taodr

Justment, terminals, screws,
and all parts for assembling
by our Patent method.

CRYSTAL RECEIVER.
BY POST7/6 COMPLETE. 8/6

Contains every part necessary for simple erection. 'A Scientific Achievement.
Guaranteed equal to sets costing many times the price.

. Full and complete instructions enclosed with each outfit.
London make. Money returned if not as advertised.

?..):r-Aillr;;:,
READ WHAT THE TRADE PRESS SAYS:

" Electricity," Feb. 23rd." The voice might have been that of a speaker inthe same room. . . The set is a marvel of value. . .We anticipate that it will make quite a stir in the
wireless world."
Scud postcard for folder " The Brownie Wireless and all about it."

The J.W.B. WIRELESS COMPANY,
19,. GARRICK STREET, LONDON, W.0.2.

When writing mention (First Floor)
" Pugular Wireless."),. Near Leicester Square Tube Station.

EBONITE FORWIRELESS SETS
Sheet, rod and tubing in all sizes kept in
stock arid cut to any required size while
you wait, or sent by post on receipt of cash .

We can turn anything in Ebonite.

THE EBONITE
(BURCE,

91/92, Great
WARREN

Saffron
'Phone : 8572

TURNERY
&

11111,
CENTRAL.

RIDCLEY1

WORKS
LTD'),

London, E.C.1.
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tkeei4 -aktv1244
Your electric light catches the wireless exactly as
an aerial does.
Plug a "Ducon" into any lamp holder or wall
socket, connect it to your wireless receiver and you
will receive the broadcasting perfectly.
USE A " DIXON " and you don't need an aerial.
" Ducons " are perfectly safe-each one is tested
to 2,500 volts, they consume no current and
do not affect the electric light in any way.

DUIC
is obtainable from leading wireless dealers,
cal codtractols and stores, or direct fromihe I.;- _
Demers nor yet sropmni at, dream to write far trace t:ons,

Oren 50,000 in use*:

Guarantee.
The "Ducon" is guaranteed against any defect _in. anmaterial. work-
manship. If for any reason the "Ducon " daes not function tot he
satisfaction .of the purchaser, it may be rt tamed to us, t iirough 11in'
dealer, within 30 days, postage prepaid, and the purdi

he refunded..-

THE DUBILIER CONDENSER Co. (1921) Ltd.,
Ducon Works, Goldhawk Road, Shepherd's Bush, W 12,

Telephone: Telegrams:
Hammersmith 104. Hieolleon. Phone, London

YOU DO WANT PERFECT RECEPTION -
DON'T YOU ?

Then let .me demonstrate THE machine.

JAMELL L.F.1.
2 -Valve Receiver. I detector and 1 note £8 10 0magnifier : CABINET alone -

CABINET. complete with everything for £ 15 0 0perfect reception -

Accumulators from211- Headphones, 4,000 ohms, from 20/--
1 'Shall be pleased to see you and demonstrate one of these
superlative machines, with no obligation to _purchase. Broadcasting

from 11.30 a.m. to 12.30 p.m. and from 5.30 p.m.

H. W. JAMESON, 3, Tower Hill, London,
E.C.3 Nearest Station, Mark Lane, Underground Railway.

Office opposite main entrance, Tower of London
Tel. No.: :Vineries 2549 Tel. Address s "Shrewdest." London.

SttliE ICY FIRST
Is it worth the risk buying inferior imported
WIRELESS Apparatus when you can, at
slight extra cost, purchase from STOCK
beautifully finished BRITISH MADE
DOUBLE HEAD -BAND WIRELESS

TELEPHONES, stamped B.B.C.
Wireless Headphones

per pair 25/. 4,000 ohms.
Largest Stade of 1,000 ohms Headphones in
London. Every Pair Tested and Guaranteed.
Wireless Price List,
Now Ready, Price 3d.

The JEA
8, Lambeth Hill, and 97, Queen Victoria Street, LONDON, E.C.

THE " PANDORA "

22/6 PL(c11 AS R7nsi. AChlo.EROpla' .11

EVERYBODY'S

BUY1NC IT !
The Little Set with the
Big Results.
For Drawing Room,
Picnic Party or Scout
Work.
Compact, Efficient,

Portable.
Waxe4ength.7.00inetres.
Receives. shipping Ines-
sages.and.concerts.
Range for telephony
20 miles. Tapped in-
ductance. In polished
mahogany cabinet with
hinged lid to protect
from dust and handling.

ASHLEY'S Cabinet de Luxe ; a handsome presentation set of 100
per cent efficiency. Heavily phited parts'; initint tuning ; range
25 miles In neat, velvet -lined, leatherette Cabinet with hinged lid,

35s. plus 7s. 6d. Royalty. (Carriage Paid.)
Cabinet de Luxe Major. Larger set, with two pairs of telephone

terminals, 37s. 6d. plus 7s. 6d. Royalty (Carriage Paid.)
All Sets Tested, Guaranteed and Passed by P.M.G.

THE GREATEST VALUE EVER OFFERED IN HIGH GLASS SETS
HEADPHONES :-Ashley's Superphone, Britain's best, at 21s. 6d.
post free. Aerial. Wire 3s. 6d. Insulators 6d. List of other

components Flee.
Money -tined: Guarantee on Everything. Trade Enquiries boiled.

5, NEW OXFORD ST.,J. & E. ASHLEY, LONDON, W.C.1.
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THE CEEBEE No. 3.--
The Neatest and the Most Efficient Double Crystal
Set on the Market is yours for 3 Guineas complete.
Not an amateur's toy, but a skilfully designed, expensively built Receiver, fully approved I OTHER WONDERFUL VALAJES.1by P.M.G. and B.B.C.
It includes a finely made Inductance Tube with 20 Tappings ; Detector De Luxe with
Micrometer Attachment and Twin Crystals ; all joints are soldered and fully insulated.
It is mounted on superfine Ebonite and housed in a light mahogany cabinet, with neat
receptacle at side for phones.
This highly efficient instrument is given a most thorough test before dispatch, and is
guaranteed to give perfect reception over a broadcasting range of 25 miles. Wonderful
results can be heard at our showrooms on this identical set attached to an
" indoor " aerial.
No H.T. or L.T. Batteries are needed, just connect your lead-in and earth wire and enjoy
the Broadcast Concerts every night.
So simple is it to operate that you can be receiving signals ten minutes after it
livered at your door. .

Price 3 Guineas. Postage 2s. 6d. extra.

is de -

Includes Too feet of best stranded copper wire, two porcelain insulators, insulated lead-in
tube, complete Receiver and all Taxes.

THERE ARE NO EXTRAS.
Most cheap sets, when investigated, require extra for Taxes, Batteries, etc.
Send for your set to -day and enjoy the concert to-morrownight.

FOWLER & BRIGDEN, Telephone : MUSEUM 4827.

130, EUSTON ROAD, Early Closing Saturday,
1.30. p.m.

KING'S CROSS ROAD, LONDON, N.W.1.

INCLUDING ALL ROYALTIES. I

I The FelIophone.-Two-valve Set, complete with
Aerial, High-tension Battery, Accumulators,
Headphones, Valves, etc.... - £13 10 0

The Fellocryst.-Super-receiving Cabinet, com-
plete in Oak Cabinet, with Aerial Insulators
and Instructions -. ... .. £4 15 0

The Gee Bee.-Junior Double Crystal Cabinet,
the most wonderful machine on the market.
Mounted in polished Mahogany Cabinet; very
compact. Results from inside aerials won.
derful ... ... ... ... ... AI 12 6

The Cee Bee 1.-Very fine Crystal Set, Ebony
Panel, mounted on highly polished Mahogany
Cabinet, 350 to 3,000 metres. Complete /with I
Aerial Insulators. Headphones. Wonderful 1

I value ... ... ... .. ... s5 0 1--- -- -- 110. .. ...,

WIRELESS
illilliliiii111111111filiilifilifilliffillillIBIBillilliliiinilBlii

French Headphones 4,000 ohms, with. Icathercovered bands per Pair 19/6
Crystal Detectors, adjustable in every way each, 1 /6, 2/., 2 / 6
Filament Resistance, velvet action each, 2/-, 2(6
Fixed Condensers, any capacity each, 1 / 2, 1 / 4, 1/6
Slider Rods, 13 -in., 1 square drilled both ends each 4d.
Aerial Wire, 7/22 hard -drawn copper 100 It. roil 2/5
Green Egg Insulators, 3d. each doz. 2/8
3 -way Coil -Holders, solid Ebonite, with lung arms to avoid capacity

e .er. s each 9/6
Ebonite Knobs, tapped 2 B.A., with Brass Bush, 4d. each doz. 3/6 .

Inter -Valve Transformers, ratio 5 to 1 each, 12/6, 14/6
Inductance, Wound 22/04 gauge wire each 3/-
Engraved Jeanine Scales, 0-180, 4d. each doz. 3/6
Variable Condenser Parts, beat make, fur 000.5 11 F S complete 516
Crystal Cups each, 24. and 3d. Slider Plungers ear 1 4d.
Valve Holders each, 1/-, 1/3 EleiniteStieet, 3-16.1, R.. ..... lb. 316

11Crystal Sets from 7/6 to £5 -1 4 -volt. Batteries, 4d. ea.... doz, 3/6
Switch Arms -each 1/, ris. 1 / 6 Single 'Phone, 4,000 oluns...ea. 10/6
Lead-in Tubes each, 1/-, 1/3, 1/6 if ertzite Crystal ...... ....box, 1/3, 1/6

We have a large stock of MILLARD, EDIS-WAN, andR.T.H. Valves. Also all voltages in Wireless Batteries.
KIN DLI FORWARD A II PLE POSTAGE. BHA ACE FULLY REFUNDED.

L. APPLE, LTD., Electrical Engineers,
13, BREWER STREET, REGENT STREET, LONDON, W.1

(Telephone :1184 Regent.)

HIGHEST EFFICIENCY --""--s-v-%'"(Range over 25 miles
CRYSTAL ALL - EBONITE

-201661616013antinialtranio53t5

imsfruments approred 14, P.11.6., and p
Complete parts of Types A and 1_ ready to assent&

SETS. TYPE A,,Inductancewoundon
ebonite. Phone
condenser, dust -
proof sensitive
detector, polish-
ed mahogany
base. Price 32.6

TYPE E,
same instrument
in mahogany
box. Price 32/6
AMPLIFIER,
one -valve type,
In mahogany
box. Price 42 6

rice include B.B.C. royalties-
ols wound on email ^

.HOME m
Instruments Guaranteed.

m imzlirim )r..mozo co.,
296, Kilburn Lane, W. 10. ('Phone: Willesden 2071)

A.

THE
" Wemco !! Receiving Set is con-

structed on the  Unit ", system,
which enables amplifying panels to

be added as required for increased range and power.
Specially designed for broadcasting under British
conditions, and including 4,000 - ohm Double' Head-
gear Receivers, the " Wemco " No. I -Set, with
its range of 20 miles, is more efficient than. similar
apparatus which covers an unnecessarily wider range.
The Crystal is enclosed in a dust -proof glass casing,
and the Tuner -is very finely adju'Sted. Provision is
made for the. use of either one or two sets of telephones.
Price complete with double headgear phones, in-
cluding all Royalties and carr. paid to any" address

in the U.K.

BRITISH MADE
THROUGHOUT BY A
FIRM WITH A REPU-
- - TATION.
Write for fully. illus-
trated revised list No. 5

:43P,r

Walters Electrical Mfg. Co., Ltd.,
KENSAL ROAD, LONDON, W.10.

'Phone. Park 653. Ii,tuidished 1880
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No.
NOW ON SALE

a new Weekly by the pub-
lishers of MODERN WIRELESS.

YOU will be pleasurably surprised at
the number of interesting and
authoritative articles in the first

issue of Wireless Weekly, now on sale
everywhere.

Just as everyone was amazed at the quantity
of reading matter provided in the first
number of Modern Wireless, so we
are confident that you will appreciate the
excellent value provided in No. 1 of
Wireless Weekly.
Among its constructional articles are some
dealing with Valve and Crystal Sets, and
also a new Unit System which permits of

easy expansion.

Be sure
you start

with

No. 1.

An important practical
article relates to the won-
derful Armstrong "Super -

regenerative Circuit which enables signals to
be read a hundred yards from the 'pftoces,
using only two valves, and a small frame

Theoretical articles include one dealing
with the Valve by the -.Editor,. who is a
recognised authority on this subject.

Wireless Weekly aims at presenting
the technical side of wireless in a definitely
authoritative manner, and all its articles
will bear the hallmark of expert knowledge
and experience. -

To avoid possible disappointment, buy your
copy NOW, while it is available. At the
same time ask your News-
agent to reserve one for
you every week. From all -
Booksellers and Newsagents,
everywhere.

RADIO PRESS LTD.
Devereux Court, STRAND, W.C.Z.

Wireless
Ever ij We

Gilbert Ad.
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HULLO
Quality counts as well as price, something " cheap" and "nasty" is of no
use to anyone. See you get an article worth the amount asked for it.

DON'T READ THIS!

VARIABLE
CONDENSERS
ASSEMBLED
SOME OFFER

Approx.
NIFD.

'001
'0005
'0003
'0002
'0001

Plates. Price.

57
29
19
13
7

DRILLED EBONITE ENDS

6/6
4/6
3/6
2/6
2/3

PAIR

POST CHARGES 1/- SET Extra.

All orders in strict rotation.

The following goods are sent carriage paid at the
special prices attached, carefully packed. All

orders in strict rotation.

No Foreign Post orders executed.
INTERVALVE TRANSFORMERS, NEW

MODEL, NOT CHEAP, but highly efficient,
guaranteed and tested, . . . . carr. paid 1 8/-

H.T. BATTERIES, 36 volt, with wander
plug . . carr. paid 7/9

H.T. BATTERIES, 6o volt, with wander
plug . . . carr. paid 1 3/ -

AERIAL WIRE, 7/22 copper stranded.
zoo ft. . . . . . . carr. paid 3/9

FILAMENT RESISTANCE, for 2 valves
each carr. paid 3/6

FILAMENT RESISTANCE, for 3 valves
each carr. paid 4/6

SPECIAL RHEOSTAT, guaranteed 7 ohms
each carr. paid 5/ -

SWITCH ARMS extra quality with 4 leaf
laminated blades . . each carr. paid 2/ -

NUTS. 2 & 4 BA. carr. paid, per gross 3/3
CRYSTAL DETECTOR, horizontal type,

Dustproof . . . . .. each carr. paid 5/9
CRYSTAL DETECTOR on Ebonite, extra

quality . . . . carr. paid 3/3
EBONITE VALVE HOLDERS, 8 nuts, best

quality . . . . . . each carr. paid 2/ -
ASSEMBLED VARIABLE CONDEN-

SERS, *ooi .. each carr. paid 8/6
ASSEMBLED VARIABLE CONDEN-

SERS, 0005 . . each carr. paid 5/9
ASSEMBLED VARIABLE CONDEN-

SERS, .0003 . . each carr. paid 4/9
SPACER WASHERS, LARGE, carr. paid

per gross 313
SPACER WASHERS, SMALL, carr. paid

per gross 2/6
ACCUMULATORS, 4 volt 40 amps., carr. paid 22/6
ACCUMULATORS, 4 volt 6o amps., carr. paid 32/-
" BRUNET " pattern Headphones, carr. paid,pair 27/6

M . R AY ML O N D ,1..
RIGHT OPPOSITE LE-=

2 7, LISLE STREET, W.C.2 = DALY'S
GALLERY DOOR

'Phone : GERRARD 4637. Open 9 to 7, Saturdays 9 to 5 p.m. Fill111111111111111111111111111111111111111
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EVERYBODY
Come along everybody. This is the place for the
right goods at the right price. No rubbish offered.

This column for CALLERS ONLY. No post orders at these prices.
AERIAL WIRE 7:22
LEAD-IN TUBES, EBONITE and brass ends
FILAMENT RESISTANCES, extra special offer, our
FILAMENT RESISTANCE, 7 ohms ..
VALVE HOLDERS. r,000 best quality, 8 nuts .

EBONITE VALVE HOLDERS, very special offer ..
TERMINALS. W.O. pattern, P.O. patt. Telephone

nut and washer ..
TERMINALS. Extra large with nut and washet

 
usual 3/- line 

 
and other designs. All complete with

 
per ioo ft. 2,4 and 2i9
6" 9d., 9" 1 1 d., 12" 11-

.., 2;6
3/9

each t 1 d:
each 1 /3.

  ..  I.
TERMINALS. Bargains in same .. .. ..
Thousands of SWITCH ARMS, our own make (that is why they are cheap but not nasty)..
CRYSTAL DETECTOR PARTS, unassembled, 9d. (Cup and Whisker 2d. extra.)
SCALES. o-i-So

  

    
INTERVALVE TRANSFORMERS. Guaranteed efficient, 5-1 ratio, splendid value
BASKET COILS. 7 in set ..  
CRYSTAL DETECTORS on Ebonite
CRYSTAL DETECTOR, glass covered
CRYSTAL DETECTOR, dustproof
CRYSTAL DETECTOR, extra special
CONTACT STUDS, highly finished
VALVE PINS .. ..
VALVE SOCKETS  
NUTS 2 and 4 BA.  .
NUTS 2 and 4 BA.  

 
dustproof . 

.6
r.

set 3.6

.. 4;6
r. 2/6
.. 2/6

per dozen 5d.
 . per dozen 7d.. per dozen 9d.
.. 3 dozen 8d.

per gross 2,'4
WOUND FORMERS, 12 x 4, best quality .. 3'-
.2 UNPOLISHED SLIDER knobs with 2 plungers.. 2 for 5c1.
BEST POLISHED SLIDER knob with plunger each 34d.
BRASS SCREWED ROD, 2 BA, 12" each 3d.
BRASS SCREWED ROD, 4 BA, 12" .. each 21d.
BRASS, square drilled for inductance .. 7' 3d., 13" 4d.

No post orders at above prices.

2 for 31d.
2 for 5d.
each 1 d.

each 1,'-

.. 31d. and 4d.
each 1 416 and 16; -

BRUNEI'
Double Receivers, 4,000 ohms,

with outside terminals, complete with

Cords and Headband

25/. PAIN.

By po,t 27/.

RAYMOND CRYSTAL SETS
ROYALTY PAID
Stamped- B.B.C.

27;'6 30/- 32 6
With Phones 21 set extra.

FRENCH 'PHONES
(SIPDE)

4000 ohms - - 25s.
by post 27'.

M. RAYMOND
27, LISLE STREET, W.C.2
'Phone : GERRARD 4637. Open 9 to 7, Saturdays 9 to 5 p.m.

RIGHT OPPOSITE

a' AD LY'S
GALLERY DOOR

Tilh11111111111101111111111111111111111111E
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WE shall be glad to supply one of these illustrated showcards to all bona -fide
wireless dealers, complete with strip to paste across, reading : " IN STOCK-
ALL COMPONENTS FOR MAKING THE B.D.V. ' WIRELESS SET."

This is a great opportunity for the live trader to reap the benefits of our extensive
advertising campaign now being launched.

The demand for these cards is very great, and we urge you, in your
own interest, to apply at once.
To the Wireless Enthusiast :-

The complete series of cards now being issued with the famous
" B.D.V." Cigarettes tells you in simple language how to construct
your own set-efficiently and inexpensively.

With this set working and a packet of " B.D.V.," your evening will be
one long round of enjoyment and satisfaction. Start collecting to -day.

AloWflINKANNWieki,

10 for61).D
The King o/ Cigarettes

20 for MD'

All Oblications _for showcards should be made to :-

" B.D.V.'!'Publicity Dept., Albion House,
59-61, New Oxford Street, London, W.C.1.

eikt,

511

<1

<7::
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.www%HULLO ! HULLO ! !
THE DISTRICT LIGHTING SUPPLY CALLING
WIRELESS ! WIRELESS ! !

And Everything For It.
Best French Headphones, 4,000 ohms, each one tested. 18 / 9 per pair:
ERICSSON'S Headphones, with 'LB.( stamp, 22 / 6 per pair; SIEMENS'
Headphones, 4,000 ohms, 30 / - per pair; Brunet Transformers, 15 / 6 ; Singh,
Brunet Headphones, 4,000 ohms, 25 / -''Phone cords, 1 / 3 each; Intervalve-
Transformers, ratio 5-1, 12/6 (good value); Aerial Wire, 7 / 22 copper, 2 / 6
per roil; Reel Insulators 2d. each, 1 / 9 per dozen; Egg Insulators 3d. cacti,
2 / 6 per dozen; Switch Arms, good quality, 1 /- and 1 / 3; Filament Resist-
ances, good value, 2 / 6 and 3 /

.
Slider and Plunger, complete, 4d. each,

3 / 6 per dozen; Crystal Detectors, 1/6, 2 / 6, and 3 / 6 each, extraordinary
valise; Dutch Valves, each one tested, 101 -;French Valves 12/6 each, the

finest on the market. We have a large stock of
CRYSTAL SETS from 7 / 6. Pocket Lamp Batteries, 4 -volt, 4/- per dozen.
Large Stock of MULLARD, EDISWAN, and NAECONI Valves.

Trade Supplied, Wholesale and Retail. 'Phone: Museum 3043.
Contact Studs, with nuts told Pocket Crystal Set, complete

with B. B .0 . stamp (can he heardwashers 6(1. dozen. very d,sltzte, 37 / 6.
THE DISTRICT LIGHTING SUPPLY
87, Tottenham Court Road, W.1.
THE CHEAPEST HOUSE IN THE TRADE.

4,,,,,,,"""BUSES, 24, 29, 73 and 14, PASS THE DOOR

AsPrall.seak"

THE SCIENTIFIC SET OF BASKET INDUCT-
ANCES. 150-3,000 metres. Set of 6 - - - 3 -

_ (Post 4d.)
3 -COIL TUNING STAND, for above Coils,

complete with 3 coil -holders - - (post 8d.) 12/6
2 -COIL TUNING STAND, complete with 2 coil -

holders - - - - - - - - - - (Post 6d.) 9;'6
CRYSTAL DETECTOR, with Universal Adjustment

(Post 3d.) 2/-
" SENSITONE " CRYSTAL. The perfect Crystal.

Per specimen 9d.
SCIENTIFIC PLUG IN H.T. BATTERIES, best make.

16-v. Unit, 2/9 (post 9d.), -36-v. Unit (post i/-) 5,6
'0003 GRID CONDENSER, complete with

2 megohm grid leak - - - (Post 2d.) 3/.
SCIENTIFIC SUPPLY STORES

126, NEWINGTON CAUSEWAY, l4 doors from Elephant and Castle),
and at 8, Newington Causeway (Opposite London Sessions House);

'Phone, Hop 4177. LONDON, S.E.1.

EX -GOVERNMENT
WIRELESS APPARATUS

INCLUDING ;
C.W. Mark III 3 -valve Receivers; Mark III*
Short Wave Tuners ; B. Mark 11 2 -valve Receiv-
ing Sets ; B. Mark I 2 -valve Detector Amplifiers ;
50 -watt Transmitting and Receiving Sets ; 60 -
watt Transmitters ; Loud Speakers ; Wave
Meters ; Variable Condensers ; Microphones ;
Transformers ; Ammeters ; 10 -volt D.C. Motors ;
Brown's Reed Type Telephones, 120 and 8,000
ohms ; Buzzers ; Voltmeters ; 13 and 22 -ft.
Masts ; Insulators ; and a large quantity of

Miscellaneous Wireless Apparatus will be sold at

S 1ST S'S
AUCTION ROOMS LTD.,

38, KING STREET, COVENT GARDEN, W.C.2.
On Wednesday, the 18th April,

:: at 12.30 precisely. ::

On view Monday prior from 12.30 to 5.30 ; Tuesday,
9.30 to 5.30, and on morning of sale from 9.30 to 11:'30

o'clock. Catalogues on application.

Telephone: Gerrard 1824. Telegrams: Auks, Rand, London.
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Six Reasons Why
ON015-10 Should be
(1) Unequalled for Simplicity of Control.
(2) Gives Maximum Range and Reproduction.
(3) Best Value for Money Obtainable.
(4) All Multiple Valve Sets incorporate High-

Frequency Amplification.
Every Set is Backed by the Makers' Guarantee

for 12 Months, and Post Office Approved.
(6) All Multiple Valve Sets are variometer tuned,

300 to 3000 metres without extra plug in
coils.

You do not need to be a skilled engineer to obtain good results
from the lonophone-it is simplicity itself in operation and you
will be more than satisfied with your purchase. Why not call
and have a demonstration at our showrooms one day this week ?

(5)

Write for a Copy of our Illustrated Catalogue.

YOUR Choice

The IONOPHONE
3 -Valve Cabinet
£16 5 0

G. DAVENPORT & CO., LTD.
9 9 -1 0 5, CLEIIKENWIELL ROAD, LONDON, E .0 .1..

OTHER
Crystal Cabinet
Valve and Crystal Cabinet

MODELS:
E 4 0

8 0
2 -Valve Cabinet - ll 15
2 -Valve Amplifying Panel 8 0
4 -Valve Panel - - - 19 15
5 -Valve Panel 24 5

The above prices include all Royalties.

0
0
0
0
0

We Specialise
in manufacturing the

BurTon Radio Parts
in

BRASS AND ALUMINIUM
Send

Special parts made

your enquiries

fi
1
Send us sample and

to your requirements. we will quote you.

Messrs. C. F. & H. BURTON
Progress Works,

BERNARD STREET, WALSALL.
..mossilmEsamma PHONE: 500 WALSALL nalersuinamaignementim.

The Long Life Battery.
The Principal Wireless
Manufacturers standard-
ise Exidc Batteries with
their valve receiving sets.
They know what disap-
pointment can be ex-
perienced by users of
inferior batteries.
Exide Batteries are used
all over the World, in
Submarines, on Motor
Cars, Aeroplanes and for
all wireless purposes.
They retain their charge
for long periods, do not
froth, and give longest
life.

6-Y 40-ADIP.110tTR EXIDE BATTERY

They are used by the British Broad-
casting Company for Transmission.
INSIST ON AN EXIDE FOR YOUR SET.
Obtainable from Wireless Dealers and Exide Service Agents
throughout the country. If in any difficulty write us.

Ask for L-ra'kts 4027 ani 4030

ELECTRICAL STORAGE

COMPANY LIMITED.

CLIFTON JUNCTION, I 219 229, SHAFTESBURY I 58, DALE END
Er. MANCHESTER. AVENUE, W.C.2. BIRMINGHAM.



STE RLI NS
Loud Speakers
and Amplifiers.

PRICES:

120 OHMS 16:0:0
2,000 16:2:6

DO you require a Loud Speaker which will
afford you the greatest satisfaction in
respect of purity of reproduction and

volume ?
" STERLING " Loud Speakers are just what
you want. Employ them for the long and
warm days-

FOR
-

THE GARDEN, PICNIC & RIVER,
ATHLETIC SPORTS, Ft:TES, &c.

If your set is not provided with
amplification, use.." STERLING "
Low -Frequency Amplifier Units or
Power Amplifiers. so

To be obtained From all dealers or direct From

Sterling Telephone & electric Co., Ltd.
TELEPHONE HOUSE,

210/212, Tottenham Court Road, London, W.I.
Telephone No. : Telegrams :

4144 Museum (7 lines). Cucumis, Wesdo, London.

Works : DAGENHAM, ESSEX.
BRANCHES:

MANCHESTER: 14, St. Peter's Square.
NEWCASTLE -ON -TYNE : 9, Clavering Place.
CARDIFF : 8, Park Place.

1

tic guarantee that all Broadcast Radio Apparatus sold by us
conform with the conditions of the Broadcaster's Licence issued by
the Postmaster -General.

YOU ARE INVITED TO HEAR
THE B.B.C. CONCERT
ABSOLUTELY FREE

as received by

Demonstrations, 11.30, 5-6, 7-10 p. m.
Detailed instructions and demonstra-
tions gladly given without any

obligation to purchase.

By the special construction of -the
LATTIkONE TUNER

an exclusive feature of every Crystophone,
signals are improved by

5070 INCREASE in Strength

Read what a satisfied user says about the
CRYSTOPHONE

Type 34.
This LS truly a wonderful Set, as 1 reecire clear tele-

phony front Paris, Brussels, Ostend, LC Bourget, Bir-
mingham, and many other Stations; although my aerial
is only 26 ft. high one end and 18 ft. the other, and 1 ant
situated rather low.

You have ,tazi congraltdations,_and; 1 wish your
business the best of luele, which I am sure you trill hare
immediately the public hare once listened -in on .your
production.
Ewell. J. L. S.

2.1 23.

REVISED PRICE LIST.
"The Scout "- Crystal Receiver

Royalty included.

21. Crystal Receiver
- - RoYalty inCluded.

20. Crystal Receiver
Royalty included.

3 0 0
ft0

4100
30. Crystal and One Valve L.F.A.10 10 0Royalty included.

31. Criital and One Valve (Detector) 9 9 0
Royalty indicted.

33. Crystal and 2 Valves (1 Detector) 13 0 0
Royalty included.

34. Crystal and 3,Valves (1 Detector,20 0 0Royalty included.
Above prices include Valves.

SOLD 1311 ALL.. LEADING STORES
AND' RELEs'.S

Pleas9 write for Catalogue.

THE CRYSTOPHONE
MANUFACTURING Co., LD.,
16, WELLS STREET, OXFORD STREET,

LONDON, W.1.
TELEPHONE: MUSEUM 1664.
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