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A WONDERFUL RECORD BY A WONDERFUL RECEIVER 

AMERICAN TELEPHONY RECEIVED IN LANCASHIRE. 
The following letter, giving results obtained on one of our sets pur

chased from Mr. J. P." PARRY, 68, GEORGE STREET, OLD HAM (our 
agent for that town), conclusively proves the marvellous efficiency of 
" HESTAVOX " Broadcast Receiving Instrumenh : 

21, Dundee Street, 
Oldham, Lancs. 

26/2/23. 

Sirs,-I should like you to know that I possess one of your Broadcast 
Receivers-the Hestavox 11-also a Hestia L.F. Amplifying Unit, this 
making a three-valve set. 

The results I am getting are exceptionally good. I get 2 Z Y with 
loud speaker as loud as a gramophone ; ~ L 0 (LondonJ I get very 
well also with loud speaker. 

At 5.45 a.m. Saturday morning, February 24th, I switched my set 
on and almost immediately received a carrier wave between 350 and 
380 metres wave-length ; when tuned in I heard a lady singing; after 
which I heard "W 0 R Radio Broadcasting Station, New Jersey," 
which was repeated several times; aftl!r that an announcement con
cerning what appeared to sound like "The Blackbird Song." I followed 
the concert until about .6.13 a.m., when the station closed down with 
the following: "WOR-COMPANY Radio Broadcasting Station. 
New Jersey. U.S.A. Good-night. all." 

I am, 

(Sgd.) A. FoRD. 

llllllllllllllllllllllllllllilllilllllllllllllllllllllllllllllllllli 

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

1 min. South Acton Sin. (N.L. or District Rbs.) 

Showroom., open: 9 a.m.-6 p.m. Telephone: Chiswick 586. 

ON THE 

6fe~· I'" HEST A VOX 11" [ No. 2049 

2-Valve Broadcast Receiver 

Pr• (Receiveronly ~12 7 6 ICe as illustrated) L - -

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. 

•••••••••••••••• • • 
~~BROWN's~~ 

Sinc.;le i 
Valve : • 

Broadcast : 
Receiving 

Set 

PRICE, 
as illustrated 

(less valve) 

£9-12-6 

c={!~ ~ ·-~- >..,_;:-.., ~ 

HEADPHONES 
BRITIS ll 
AND BEST 
IHE FINEST 
HEADPHONES 
PROCURABLE for 

30/-

I 
Including 

Broadcasting 
Fees. 

Wave-length 300-2,8oo metres. 
All" TINGEY" Valve Apparatus 
is duly licensed under Marconi 
Patents for Amateur Use in 

fhis price is for one 
pair of either 120 or 
4000 ohm phones in
cluding cords of good 
--quality.---
Catalogue, post free, 
q ives you details 
uf our Wireless 
lleadphones, Loud 

IllustratM. Catalo.'/Ue of 1, 2, 
3, 4, and 5 V a/ ve Broadcast 
and Experimental Unit 
System, with all accessories. 
Price 6d. Posr Free. 

Great Britain. 
All "TINGEY" Receivers bear 

the B.B.C. Stamp. 

TINGEY WIRELESS 
Telephone: 

Hammel'amith 1916. 

~peaker~ and lh 
-.- AmPiifte'rs -- !!r:h[. t~d:~~!;r:,~~ •. ti~'s o:.~t:t3y1. 

Obtainable from All Wireless Dealers. 

s. G. BROWN, LTD. 
T..ondon Showrooms (Retail only}: 

19, MORTIMER STREET, LONDON, W.l. 
Head omce & Works (Trade Only): Victoria Road, North Acton, W.S 
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TOPICAL NOTES AND NEWS. 
Those "Experts." 

I DON'T expect that I am the only one 
who has noticed it, but what a lot of 
" wireless experts " there are about 

nowadays. I was helping in the erection 
of a friend's aerial the other day, and no less 
than three friendly neighbouring " experts " 
supplied a continJiously running stream of 
varying advice during the operations. 
These latter concluded, I retired, leaving 
them heatedly arguing among themselves 
as to the " pros and cons " of various 
crystals. 

* * * 
Proofs of Identity. 

TALKING about " experts " reminds me 
of two very funny incidents. In the 

· Tube one day last weeW heard a man 
solemnly declare to an interested companion 
that it was possible to identify a receiving 
set by its aerial ! \During the same evening 
I was quietly enjoying a piano solo from the 
London Broadcasting Station through a 
friend's loud speaker when I was interrupted 
by a loquacious acquaintance who would 
insist upon enlightening me in various 
minor niatters radio. While he was telling 
me -how to identify a Brown loud speaker 
by its shape, pointing to the one in operation 
as a good example, how to locate the three 
L.F. valves by the size and shape of their 
bulbs, etc., my host strolled over and 
exclaimed, " How do you like my new 
Amplion loud speaker ? It is working well 
on one L.F., isn't it ? " 

* 
Not Deliberate. 

* * 

I DO not believe for one moment that there 
was any deliberate interference during 
the broadcasting of Lord Robert 

Cecil's radio speech recently. In my 
opinion the rather severe heterodyning was 
caused by listeners-in unintentionally. This 
particular transmission, as observed in some 
districts, was not quite so good as usual, 
and, in any _case, reaction is always more 
used, and also more greatly misused, during 
the transmission of speech, owing to the 
endeavour of everybody to bring it in as 
loudly and clearly as possible. 

* * * 
The Duke of York's Wedding. 

THERE is a rumour floating about that 
the marriage service at the Duke of 
York's wedding is to be broadcast. 

Most rumours die a natural death-but I 
have hopes that this one will flower into 
actual fact. 

* * * 
The House and Broadcasting. 

MR. BONAR LAW cast cold water on 
Mr. Ben Tillet's suggestion that 

· debates in the House be broadcast• 
from 2 L 0. I can't help thinking that if. 
Mr. Iloyd George had been Premier the 
suggestion would, at least, have received a 
little more ·sympathy. But readers may 

rest assured that Mr. Law's dislike of the' 
suggestion will not prevent the ultimate 
realisation of the scheme. . " This 'ere 
progress-it goes on" as Mr. Wells once 
remarked in one of his books. 

* * * 
The "Spouter." 
" MR. G. W. REED, Cromwell Road, and 

Messrs. H. E. Daft and E. J. R. 
Cowles, Eastfield Road, received a 

concert from the broadcasting station at 
Newark, New Jersey, U.S.A. Except for_ 
some jamming by a spout station--" 
(From the "Peterboro' Advertiser.") 

Yes, we all know that "spout" station, 
only " spark " is more polite. 

* * * 
A Link With Home. 

V OYAGING to Australia via Cape Town 
. recently, the Aberdeen liner 

Themistocles-fitted with the latest 
Marconi wireless apparatus-was in touch 
with ,land stations in Great Britain the 
whole time, and was able to receive 65,000 
words of news, representing 738 words per 
-day, throughout the voyage. 

* * * 
Some Diaphragm. 

A N enterprising firm in Mark Lane has 
int~uced a very ingenious con· 
trivance which converts their large 

plate-glass window into a diaphragm. 
A sma.ll instrument imparts the audio
frequency vibrations to the window, 
and one is able to hear the broad
cast concert items quite clearly by 

pressing one's ear against it. That, "' 
least, is what I have been told; when I 
wandered down Mark Lane the other day 
tq investigate, I discovered such a crowd 
assembled that I decided I would no~ 
endanger this enterprising firm's freedom 
from police intervention by adding to itl 
number. - , 

* * * 
Direction-Finding and the S 0 S. 

AFTER a strenuous battle with Atlantio 
storms during a tow of 750 miles, 

· ~ the !fu~ess liner Sachem brought 
the Norwegmn ore-carrying steamer Capto 
safely to harbour at St. John's, Newfound
land. The Capto's wireless distress call, 

. reporting the loss of a rudder and asking 
for assistance, was picked up by the Saehem 
when the vessels were about 100 miles 
apart, and the Sachem immediately steered 
in the direction given. A heavy gale was 
raging, and although the Sachem searched 
thoroughly, she could not locate the disabled 
ship. The. Canadian Pacific liner Mont
clare, equipped with Marconi direction
finding apparatus, plotted the exact posi
tion of the two ships from the signals they 
were sending out, and .communicated the 
information to the Sachem, which then soon 
came' up with the Capto. 

* * * 
Imperial Wireless Chain. 

THE Government have decided to issue 
licences for the erection of wireless 
stations in this country for communi-

( Continued on next page.) 



NOTES AND NEWS. 
(Ooatinued from prev£0'1.18 .1X!ge.) 

cation with the J)omjnjru!s, Colonies, and 
foreign countries, subject to the conditions 
necessary to secure British control and suit
able .arrangements for the working of the 
traftie. At the same time the Government 
have decided that it is necessary, in the 
interests. of national security, that there 
should be a wireless station in this country 
capable of communicating with the 
Dominions, and owned and operated by 
the State. A station of this kind will 
therefore be erected as early as possible, 
and it will be available for commercial 
tra.ffio as well as for service messages. 
Formerly it had not been intended that 
private companies should be allowed to 
participate in the State-operated wireless 
chain of communications, but such a 
restriction has nt}W been abandoned. 

* * * ·THE Glasgow station commenced oper· 
ations last Week. 

The fust Bpelloker to address a Scot
tish audience through the medium of the 
new station was Lord Gainford, chairman 
of the British Broadcasting Company, who 
was followed a few minutes later by the 
Lord Provost of Glasgow. 

Immediately afterwards the programme 
of the first concert was opened with an 
orchestral selection, which, as was fitting, 
was of Scottish music. 

In the course of the evening five-minute 
addresses were delivered by Principal Sir 
Donald MacAlister and Sir William Noble, 
and a news bulletin was given. 

Speech and music alike were heard clearly 
and loudly throughout Glasgow and the 
neighbourhood. 

The results achieved show that the 
Glasgow station will give a satisfactory 
service over a very large area. 

* * * 
••·The Wireless Trader." 

IN bringing forward their new publication, 
" The Wireless Trader," The Trader 
Publishing Company, Ltd., 139-140, 

Fleet Street, Londou, E.D.4, are only 
extending their field, which already covers 
the mot{).r, motor-cyele, and cycle trades. 

The new journal, which appears monthly, 
will, like the other organs of the house, be 
issued by f!!lbscription, to the trade only. 
There is no donbt tha;t, sueh a peri.odiooJ 
will find fav.our with t.he tm.de. · 

The first issue ma.inoons the .high reputa.
tion o:f its issning house, and if this quality 
is mainta.ined I have no donbts w:ha.tever 
as to the .immediate a.nd. well-deserved 
success of "The·:Wiretess Tntder." 

* * 
A New Firm. 

MR. ALFRED W. KNIGHT, late of 
Mitchells' Electrical & Wireless, is 
prometing hls'own.wireless company 

in conjunction with Mr. H. J. Bywa.ters, 
the proprietor of Eiffel Tower Crystals. 
They have secured premises &t 167, Rye 
Lane, and by 1lihis time will .have their 
specialities ready for 'the IUllil'ket. 

* "' * 
Tbe Alfred Gmilam flldliMt Set. 

ON pa.ge6Hn lastweek'siss.uc of PD¥IJLm 
WmEU!JSS, .owing to an u;nful'1llmait,e 

~ 'en'OO', a ~e . eamnet . ~yp 
r~eiver, · manu~-ot~, _by .Messr~. ·Alfred 
Graham & Co., was credited to another firm. 

I'opular lrircle~s Wcd:l)!i Jiarch 1/tl,, 1~~ 
' . -~ . . ' 

.Daytime Coneerls. 

THE mornmg and afternoon concerts 
broadclt!lt by the London :Broadcast
ing Station for the " Daily Mail "'Idea,! 

Home Exhibition have been very fully 
appreciated in many other quarters, and it 
is to be hoped that during the sUillmer we 
will be able to enjoy broadcast items in 
summer circumstances. Some of the " air 
liners" on the 0roydon-Paris route have 
fitted up receivers in order that .pasEcngers 
can listen -:in duririg these haUl's .. 

* * * 
The Breadeasting of •• PoHy." 

" poLLY " is not a play that lends it,~elf . 
to broadcasting ; there is too much 

· going on on the stage that is im
possible to visualise unless one has actually 
seen it. Although the relaying and trans
mission from 2 L. 0 was, as usual, excellent, 
I am afraid few listeners-in were able to 
hear it without devwoping that exasperat
ing feeling of wondering exactly what all 
those crashes and bangs were. In fact, 
although it was an advertisement for the 
theatre proprietor it was rather a failure 
from the point of view of the listener-in, 
from what I can hear. 

The New Game. 

Now that the Beaver cmze has died'!a, 
natural dfS.th, it looks as if an ·ev~tn 
worse craZe is to take its plaee. 

Little boys have now picked Qll the inter· 
esting pastime of " spotting " aerials. 

Every time they ilee ~ne of these gadgets 
in a back garden they scream out 
" HAERlAL ! " I am not sure whether 
the " H " is part of the game or pitrt of their 
aocent. Anyway, owners of aerials are 
getting annoyed. " Frames " should enjoy 
a boom if this goes on. 

* * .... 
A New B.B.C. Appointment. 

MAJOR AR'THUR CORBET'l'.SMITH 
hR,s been appointed Director of the 
Cardiff Station of The British Broad

casting Company, Limited. Amomgst nther 
things, :Mitjoc Cornett-Smith is M.A., D::mn., 
F.R.G.S., barrir;ter-at-law, J.liajo,r, .R.F.A., 
officer de !'instruction publique, hori. 
secretary-general the Na.v.al and Military 
Musical Union, OOitor The.JOUlJlll.l of State 
Medicine, etc. Major Corbett-Smith is an 
accomplished musician, and has aeverd 
operas and other compositions to his credit. 

A1UEL. 

What yoU' can hear 
every evening of the week on your set, 

TELEPHONY AND MUSIC TRANSMISSIONS. 

Station. Call eigl). Wave-length. Remarks.• 

London Broadcasting' 
Station, Strand , • • 2 L 0 

Newcastle Broadcasting 
Station 5N 0 

Manchester Broadc&sting 
Station 2Z Y 

Bmrungham (Witt.on) 
Broadcasting Station 5 I T 

Glasgow 
Station 

Ca.rdi ff 
.8tatian 

PariS 

Broadcasting 

School of • PIBIII;s aRd 
Tele~phs, P&ris 

5SC 

5WA 
GED 
F:L 

LP 
PCC:.G G 
OPVH 

in metres. 

369 

400 

385 

425 

415 

353 
900 

2,800 

2,8100 
1,(')85 
1,100 
1,565 

450 

Usually 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. 

As <J. rule from 7 to 10 p.m. 

"Every evening, usuall.y from 4.30 to 
10p.m. 

Every llVening, usually from 6.30 to lO 
p.m. (News, Concerts, etc.). -

5 to l1)p.m. 
Thronghout day to aeroplmes. , 
11.15 a..m. Weatheueport; 6.20c7 p.m. 

Weather report aad Concert; 10.10 
Concert. 

4 to 6.30 p.m. 
Sundays, 3 to 5 p.m. (Concert.) 
12 o'c. and 1'6.00 o'c. Telephony. 
5.5 p.m. News Items; 5.15 to 6.10 Con

cert ; 8.45 p.m. News Items ; 9 to lO 
p.m. Concert. 

• • Evezy 'Tuesday ud_ Tb.IU'sday, 7.45-
10 p.m. Saturdays, 4.3'0-7.30 p.m. 

ltMe.---Bee -~.s in :daily Press for last minute alterations in times of Broad
l!lliltiag ~ Nn Bmedcaating during hours of public :worship .Qil &mdays. 

stations, much telephone conversation 
be heard from St. Inglevert (A M), Le 

• Bou:rget (Z M), and Bl'UilSels (B ·A V). These 
stations are quite powerful, but they eaU for 
a little extra oare in tuni.Dg. Wa¥e-length, 
OOOmetres. 

All times givtm are G,M.T. 
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THE NEW RADIO DANGER. 
By ALEXANDER W. Sl!ARMAN. 

~--------------------------~~----------------------------------------------------------~~ 

IT is well known that new conditions 
call for new regulations if they are 
to be used to the fullest ad vantage 

and prevented from becoming a danger 
to the art which has called · them into 
bcino-. Wo have a new condition -in 
radi; and already much restrictive legis
lation, but a further trouble has arisen 
which was not foreseen, and the pr<'sent 
rPgulations do not provide the remedy. 

The chimney pots of Suburbia are 
becoming fairly festooned with aPrial 
contraptions, good, bad and indifferent, 
but all ~erials within the definition, '· Insu
Jetcd, elevated conductors," and it is obvious 
that if you increase the number of aerials 
within a given area the average distance 
between them will become less and less. 

Already we have met a case of two " flat 
dwellers," one on the ground floor and 
one on the floor abow. The male pillar 
of the house in each case is addicted to 
wir<'less amongst other domestic bad 
habits, and their activities haw resulted 
in the erection of two aerials "1\ithin about 
18 feet of each other. Both of these 
gentlemen are suffering from radio disease 
in its acute form and both arc in the 
second or crystal scratching stage of thll 
malady. 

Which became the host for the radio 
gcrm first and subsequently infected the 
other does not appear, but it is fair to assume 
that they mutually reinfected each other 
and will both become permanent chronics. 

On the " Fading " Trail. 

Wh~t brought me ·on the scene was a 
report from one of the victims concerned 
that the signals from 2 L 0 were showing 
unmistakable symptoms of rhythmic 
'· faqiJ!g.'' 1\ow, re11-lly genuine "Fading," 
the sort we spell with a well-mer~ted capital 
F, has no excuse for its presence in London 
as far as signals from 2 L 0 are concerned. 
The genuine " Fading " is a mysterious 
variation in intensity or reduction in 
strength of signals from a distant station, 
and is thought to be due to clouds of 
misgui(ied electrons which maliciously 
oppose the harmless and inoffensive ether 
ripples so melodiously and continuously 
produced (for financial consideration) by 
the British Broadcasting Company. 

Now the presence of real "Fading" in 
London would be about as exciting as an 
authentic account of the presence of a 
super Vsapia Palademo in the same 
loc~:~lity; in either case I Bhould forsake 
all and follow the trail. Armed, there
fore, with my own pre-war crystal set 
and supported by a portable wave-meter, 
I sallied forth at the darkening hour to. 
the wilds of L'pper Tooting to hea,r this 
marvel. It is very dark in Tooting in the 
absence of !ight, and so I could not see 
the aerial, but I was given the terminal 
extremity of a piece of "ire with the 
assurance that it \vas the aerial, and 
subsequent events cntircly justified the 
statement. 

I hooked up my set and in came 2 L 0 
with normal clarity and volume. Triumph
antly I _passed the phones to my host, 

and was about to expound upon the 
greater pleasure derived from a home-made 
set as opposed to the commercial indiscre
tion of buying one, when suddenly the 
signals dropped down in strength and 
finally'v:anished uttedy, in spite of sWitch
ing in a second detector and going over 
all adjustments. 

Stealing Another's Energy. 

Kow, my own little portable set has an 
unblemished character for reliability and 
this result was astonishing, but facts are 
stubborn things and do not happen 
without a cause. I naturally asked rude 
questions concerning the earth, not the 
obbtc spheroid on which we dwell, but 
the connection to my host's water-pipe. 
Was it possible that he had connected 
his earth wire, not in the rising main which 
must go to earth, hut to a service pipe 
only connected to the metallic lining of 
the cistern, a mistake often· made by the 
novice ? In this case the only real earth 
is of course through the high resistance 
water lewl, the ball-cock, and thence to the 
rising main, and if the water level drops 
and the main supply happens to be shut 
off the water f~ils to make contact with 
the ball-cock and the earth connection is 
a thing of the past. 

This, however, was not so in the present 
instance. The earth connection was good 
and of the earth, earthy. We then paid 
a visit to the radio enthusiast residing 
in the flat immediately below and dis
covered, by comparing notes, that the 
moment our signals faded away was 
coincident with the moment that our 
competitor was tuning his adjacent aerial 
to the wave-length of 2 L 0. Several 
experiments were made, and it was found 
that we could not both get good signals 
with our respective crystal sets at the 
same time. 

We had hoped that readjustment of 
tuning would enable us to pull in 2 L· 0 
in spite of the activities of the adja.ecnt 
set, hut no success was obtained. When 
the second aerial is either put direct to 
ground or left on open circuit a~l is well, 
but if one of the two aerials is left without 
sufficient inductance to ground to tune 

it to 2· L 0 there is nothing left for th~ 
second aerial to get. That was the ex
planation of the apparent "fading." · It' 
was simply due to the activities of the 
other flat dweller. The more signal.energy 
Ire captured- by readjusting his tuner, 
the less was available for ourseh'es. . 

This fact is of course not .so noticeable 
when the aerials are further apart, ln~t 
aerials are cropping up in such close· 
proximity that the danger of interference 
with reception from this cause is immi
nent. Each aerial seems to integrate 
the energy for some little distance round 
it, and the effect is certainly not limited 
to conditions as describ<'d abow, although 
this is an extreme cas<'. · 

Radio Eleventh Commandment. 

At home I am using the standard Post 
Office twin-wire aerial and operate a loud 
speaker with a 2-vah·e set ~nd occasionally 
a third note-magnifying valve is used. 
Kext door but one· another aerial has 
made its appearance, and although I have 
not paid a visit there I am certain that a. 
crystal set has been installed, for siiwe 
its appearance I receh·ed (unthankfully) 
on my loud speaker certain new and 
strange scratchii1g, clicking and spluttering 
noises which are both new and nasty. 
These noises occur in spasms, two or 
three per session, due · to the aforesaid 
cr_'l·stal set being tickled up and readjusted. 

Wlnt we really want is a new law; 
saying, " Thou shalt not readjust thy 
crystal contacts during the precious musical 
moments of 2 L 0, neither shalt thou 
shove thy sliding contact violently alonrr 
the turns of the inductance, lest horribl: 
noises be produced in the cars of others 
and they become rampant." 

The explanation is evident that in 
London .the tpned aerial is energised by 
the carrier wave from 2 L 0 and re· 
radiation takes place. The aerial, in fi~oct, 
acts as a very sma1l power transmitter. 
and when the continuity. of the circuit 
is interrupted or varied, noises are produced 
which seriously interfere "ith reception 
at adjacent stations. A limit range over 
which this effect; is noticeable is now being 
investigated experimentally. , . .., 

llr_. B. Cbeesman's bome constructed set, 11, Busbe:r Lane, Suttoa_ 
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A FEW HINTS ON SWITCHING. 
inch in length and i in. wide, with a thick 

ness of l in. to ! in. Through this, two holes 
are bored H in. apa.rt, which is the approxi
mate distance between the g1id and plate legs 
of a valve, and of slightly larger diameter 
than the end of a valve pin. Next, two 
valve pins are placed through the holes, and 
. the nuts screwed down. Connection may then 
be made by soldering "flex" to each pin. 

By ALBERT Bl1IIL. 

LET ~s take the series-parallel arrange
ment as used in connection with the 
aerial tuning condenser and in

dncta.nce. (See Fig. 1.) 
A similar arrangement stands for the 

ordinary D.P. change-over switch. No 
explanation will be necessary re Fig. 2. 

Whilst dealing with series-pa.rallel ar
rangements, the following may interest t.he 
experimenter. We may save a. few shillings 

D£WAR TYPE 

Ill- -Al. P0$1170N 
CONDCJIIKR ,6,/llltJt/CTANf'4 

IN PARA.t: t.EL 

-T •l.£VER TH/ID'tflf'll 
COND"! I IN/WC.,., IN .SCit/£3 

" 
FIG. I. 

A 

nc.:a. 

in arranging, say, grid leaks. (See Fig. 3.) 
It will be seen at a glance that two 2-megohm 
grid leaks joined in parallel equals I megohm, 
and when in series 4 megohms. The 
reverse applies to condensers. (See Fig. 4.) 

Cells in Parallel. 

By a very simple application of Ohm's 
Law the amateur can utilise his primary 
cells so that the maximum current may be 
obtained ; the reason why certain series
parallel arrangements are necessary is due 
to the intemal resistance of the cells. This 
resistance definitely limits the amount of 
current. The same applies to the secondary 
cell or " accumulator," but in the latter the 
internal resistance is in the order of ·001 
ohms. 

We may very suitably apply the term 
"self-control" to the inte1nal resistance of 
any cell or battery. Ohm's Law states the C=:, a. "dry" cell of, say, 1·5 volts, with 

4 oh~s internal resistance or self-control, 
has a piece of thick wire connected to its 
terminals. This wire is of negligible resist
tance. At the most we ·can only get 
1·5 4 =0·38 approx. amperes flowing, so that 

we see that the dry cell has a very appre
ciable amount of "self-control." But in 

FIG:~. 

--U--tt-
001 l'ft3 Ofll /'In 

0 nil.+. 

the case of the secondary cell or accumu
lator of, say, 4 volts, the result is vastly 

different. Let us prove it ... ~1 =4,000 am. 

peres, or a. short circuit, as it is generally 
called. · Of course, the current stated is far 
above that given from the ordinary 4-volt 
accumulator, which, as a. rule, is of 20-100 
ampere hour capacity ; but "~If-control " 
is nil. · 

It will be cle~;~.rly gathered from the above 
that in cases where comparatively heavy 
currents are required from primary cells it 
will be advantageous to join them up in 
pa.ralleJ,so that we may reduce the internal 
resistance of the total battery in a. similar 
manner to that applied to the grid leaks. 
(See Fig. 5.) 

A most useful method of two point 
remote control up to the "labOratory," 
sometimes called the attic, may be adopted 
from the sketch shown in Fig. 6. · 

- 15 0/IIJS. -1·1 OH/15 APPROX; 

5(1?1£5 PI)RALLEL ., 

FIG.5. 

?
VOLTS-..._ I 

1: ,• 1- . 

,4VWP '~ 
- POIIfCCLAIN BASE 

This combination enables one to switch 
" on " or " off " from top ·or bottom of 
staircase. 

You can protect your aerial or apparatus 
when not in use by using a S.P.S.T. (single 
pole single throw) switch, as shown in Fig. 7. 

THE USE OF PLUGS. 
B,yT.Me.L. GALLOWAY. 

THE plugs and .wckets which are about 
to be described are cheap (a two-pin 
plug and socket on ebonite costs about 

sixpence}, easy to make, and have negli

SOLDER EO 

I 

I lln I -;,-6-
..., ____ , ... ____ ool 

FIG.I. 
. •· 
~~-------------------------j 

If a central hole be bored in the ebonite, 
t.he "Hex" may be inserted, and the ends 
soldered to the pins on the opposite side 
of the ebonite from the nuts. The resulting 
plug will appear as in Fi~. I. 

A suitable socket consists of two valve 
sockets mounted on the ebonite pa.nel of 
the set on which the plugs ·are to be used. 
at, of course, a distance of H in. apart 
A complete socket is shown in Fig. 2. 

D 

In Fig. 3 is shown the method of con
necting in or out a low-frequency valve, 
with a means of having the valve completely 
out of use, also showing how to use the 
plug to put a condenser in series or parallel, 
or earth the aerial. Care should be taken 
that the plugs are not left hanging loosely 
about. the apparatus, otherwise there is 
always a risk of " short.~" causing irrepar· 
able damage. 

g i bj e self-capacity.· 
They may be used to 
plug in and out H.F. 
or L.F. valves, for 
switching on fila
ments, for varying the . 

r-------------------------------------------------~ 

. high-tension voltage, 
for putting condeneers 
in series or parallel, 

-or out altogether, and 
for a. thousand other 
purposes which the 
.reader may think of. 

The " plug " pa.rt 
consists of a small 
pieee of ebonite, one 

d 
FIG.a 

+ 
b__------------~----
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\ l.c . 

. 
·.• 

;· ·.····· 

,-~ 

I We are exhibiting 
at the 

IDEAL HOME 
EXHIBITION 

Stand 38 
Gallery 

NEW HALL 

( 

Broadcast Rec.eption .without Complications 
The above illustrations depict the series of "COSMOS" RADIOPHONES as manu~ 
factured by the Metropolitan- Vickers Electrical Co., Ltd., of Trafford Park, 
Manchester. They have been specially designed for reception from the British broad
casting stations. The outstanding feature of these sets is simplicity, without sacrifice 
of efficiency; all unnecessary· complications are avoided, arid the sets are, therefore, 
eminently adapted for the none technical user, and can be operated without difficulty 
by anyone without special knowledge or skill. All the sets, Valve as well as Crystal, 
are entirely self-contained, the only wires that have to be connected up by the user 
being the aerial and eru;th leads. 

~ ................... • ••••••••••• 0 •••••••••••••••••• 0 ••••••• ':'"''''"'''"''''''''''''"'''''''' ...................... ! 

"COSMOS ·• RADIOPHONE j 
"COSMOS" RADIOPHONE:,_~'':,'::: 2-Va!ve Cabinet Set 

j "COSMOS" RADIOPHONE j 
~ 4-Valve Cabinet Set ~ 

£4cr~st~ ;et: G I 
complete ready for use. 

£28 : s: 0 
compl~te ready for use. 

: <not illus. abOt•er : 

! £41 = 1s : o 1 
· complete ready for use. · 

• ............... ··········································· L ........................................................ J 

BELFAST 
BIRMINGHAM 
BRISTOL 
CARDIFF 
DUNDEE 
EDINBURGH 
GLASGOW 

"Ocsmos" Radiophones ar:e ·obtainable from all Electrical 
Contractors, Retailers, Opticians, Stores, etc. 

WHOLESALE FROM:-

MJTROPOLIT~N. 
.......... VJckers ...._. 
ELECTRIC~ . ~CO LTO 

Head Office and Works 
London Addre" · 

TRAFFORD PARK MANCHESTER 
232-3. HIGH HOLBORN. WC I 

LEEDS 
MANCHESTER 

NEWCASTLE 
SHEFFIELD 

SOUTHAMPTON 
SWANSEA 

BE SURE YOU GET A " COSMOS a SET • m 
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The Wonder of the Trade 
The R F H Broadcasting Reaction Sets, 
passed by the Postmaster-General and 
used under a broadcasting licence 

Results· 
The amazing efficiency of the R F H Receiving Sets with Reaction 
and the new circuit enable the possessor of a z,val'le set of this type 
(used in Birmingham) to receive perfect telephony from Paris. the 
Hague, London, Newcastle, Manchester, et~ cutting out the local 
station, even if the latter is only two or three miles away 

What' other set will ? 
give such results • 

Guarantee 
Many makers inform their c::ustomers that the " tuning,out " of a local 
station cannot be done-that such a range as that mentioned above 
is not possible. We, on the other hand, not only do it, but are 
prepared to give a definite gUarantee of the capabilities of the Reaction 
sets on the above lines, both as to tuning out and range. Every radio 
manufacturer in the kingdom is striving unsuccessfully night and day 
to design an instrument which will compete with it 

,Licence 
The sets are approved by the Postmaster,General. Though they 
embody a rea<:tion· circuit, this is not on the aerial, and they can be 
used under the ordinary broadcasting licence which can be purchased 
over the counter of any post,ofiice. There is no need to waste time 
and trouble in unsuccessfully endeavouring to obtain an experimental 
licence · 

Prices 
R F H receiving sets are obtainable for all purposes and at all prices 
from 5 to 1 00 guineas 
2-valv~ Reaction Set, complete with equipment 
3-valve , , , . 
4-valve , , , 

- 25 guineas 
• 30 guineas 

35 guineas 
Crystal Set, complete with aerial, telephones, etc., 5 guineas 

USER'S OPINIONS 
Mr. Grabam Squiers, 

Edgbastan, 
Birmingham. 

Having t<;stoo t,wo or three newly
advertised se-ts before decidlng which to 
purchaae, I thought I would let you 
know how extre,mely efficient I have 
found the R F H 3·valve set which I 
uJt,imat<;ly select<;d as by far the most 
effective. Wi·th only an average aerial, 
and after very little practioo, I was able 
to cut out Birmingham br&adcasting at 
will, a·nd readily o-bt,aju other British 
stations, also Paris (all on a land speake'r 
if desired), and ge,t the Ha.gue and Ger
many in addition. The e:.et far exceeds 
my expect,ations, R!ld certainly does all 
it claims to. 

Purchasers desiring immediate delivery are urged 
to avail themselves ol the stock still available at 
our Stand No. 13, Radio Section, Ideal Homes 

Exhibition, Olympia 

ROGERS, FOSTER & HOWEL'L, LTD., 
Radio Engineers, 
Telephong : South 265 

Edward Road, Birmingham 
Telegrams : "Au.towire " 
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SOME WIRELESS OBSERVATIONS. 
By SIR OLIVER LODGE, F.R.S., D.Sc., M.I.E.E. (Scientific Adviser to" Popular Wireleu.") 

This is the third of a series of a.r~icles, primarily intended for ~e e:s:~rimenter and research worker, !ft'ittenspe~i~y 
for POPULAR 'WIRELESS by our Scientific Adviser. The Ed1tor will be glad to !J.ea.r from expenmenters g1V1ng 

their views on subjects suitable for future articles on this page. 

PART 3.-COMPARISON OF TBE ABSOLUTE MAGNITUDES OF CAPACITY AND SELF-INDUCTION. 

I PROPOSE here to interpolate, among 
calmilated and practical conaiderations, 
a little theoretical point of some 

interest. For wireless workers and amateurs 
surely like to think occasionally of the ether 
whose properties they are utilising. 

In electro-magnetic waves the electric 
energy and the magnetic energy are equal; 
or, in more general terms, in every wave, 
or system of waves, the kinetic and the 
potential energies are equaL This is 
obvious, because (at any given spot) the 
energy alternates from one form to the 
other. At one inStant it is statio ; at the 
next it is kinetic. Hence the two energies 
'must be equal. 

So it is, also, with the discharge of a 
Leyden jar, · or any other capacity area. 
At one instant it is charged electrically, 
and at the next (that is, after a quarter 
.swing) it is momentarily discharged, and 
all the energy is_ contained in the rushing 
current. Then, once more, the energy 
piles itself up stahcally . in the opposite 
direction, and then swings back again. 
So it is even in a swinging pendulum : the 
potential energy _at the end of the swing 
is equal to the kinetic energy in the middle. 
So it is, also. in a vibrating spring. 

Controllable Electrieal " Inertia." 
Conaider, then, a spring with a load on 

it which you can set vibrating. At the 
extremity of the swing the -energy can he 
ca!led elastic energy, or the energy of 
recoil. It is static. It depends on the 
clasti,city of the spring ; it does not depend 
J>n the inertia of the load. It does not 
depend on inertia at all ; it would be the 

~ same if the spring was bent an equal 
· amount and not loaded. · 

But now let- the spring go, and consider 
what happens as the load is rushing past 

- the middle position. The whole energy is 
now the enel'gy of movement. It depends 
wholly on inertia-that is, on the massive
ness of the load-it does not depend on 

' the elasticity of the sprmg at all. It would 
be_ just t-he same for the same moving load 

· if the spring were instantaneously abolished. 
. This energy may be called inertia energy, 

or the energy of current or movement. 
- The -elastic and the inertia energies must 
. be equaL The spring adapts itself to them. 
; Its rate of vibration is thereby determined. 
. li it is a very st-iff spring with a small load, 
l it will vibrate with extreme rapidity. It 
f. must, in order that the motion energy 
f can equal the elastic energy. If, on the 
'. other hand, it is a weak spring heavily 
; loaded, it will vibrate very slowly ; because, 
• since the enetgy is small the motion of 
; a massive body must be slow. 

All this is very elementary and simple 
: mechanics, but now apply it to the electrical 
~_analogy. Are we to regard a Hertz 

vibrator or a wireless sending station as 
reuresented by a stiff spring and a light 

load, or a feeble spring and a heavy load? 
Or, again, should . we not rather try to 
arrange it so that the spring is moderately 
stiff and the load moderately massive, 
the one being adapted to the requirements 
of the other, and neither being over
balanced by the other ? 

Now, in the electrical case, the oscillating 
thi!lg is a group of electrona. They are 
very highly charged, but they are certainlY 
not massive. They possess a kind of 
inertia due to the magnetic field which 
surrounds them when they are in motion. 
But the magnetic field due to a moving 
charge is but feeble, unless. the charge is 
great and the motion exceedingly fast. 

Now, the eleetrona. though not massive, 
are highly charged, and they are pre
sumably moving very quickly. Hence 
their current or magnetic energy is by 
no means negligible. But to bring it up 
to the required amount we must magnify it 
by coiling up the path of the electrons 
int~ a close spiral, so that all .the magnetic 
fields reinfor~e each other and give a large, 
combined result. In toot way, by the use 
of a sufficient coil, we may make the 
inertia what we please, and obtain the·. 
required amount of kinetic energy. 

Now, what about the statio energy ? 
Here we must regard the ether as strained, 
probably sheared, so as to call out what 
is analogous to rigidity. . And the ether's 
rigidity is excessively high. We know that, 
because of the rate at which light travels. 
Its elasticity, compared with its density, 
is accurately determined as equal to the 

· square of the velocity of light ; that is to 
say, the ratio of the two is excessively 
great. 

A Margin of Variation. 
A very small amount of distortion will 

account for a great amount of energy. 
But, to make room for all the electrons 
which are to take part in the discharge, 
an extensive area is required. If we use 
only a small area, we can hardly get any 
charge in it. It is lik.ll trying to bend a 
very st.iff spring. 

A tuning-fork, for instance, can be 
excited by a blow, or by a succession of 
timed impulses in synchronism with its 
natural period, which is practically what 
a violin bow does. Such a bow grips and 
releases a string- or a spring in a synchronous, 
and therefore effective, manner. But a 
tuning-fork hardly yields to a steady pull. 
The amount a small force can thus bend 
the prong of a stiff fork is insignificant. 
To be able to bend it sufficiently the spring 
must be long, and the greater the rigidity 
of the material the longer it must be. 
That means that, to get an effective 
capacity area, it must be of large extent. 

It must be the most visible and con
spicuous item in a telegraph stat-ion. On 
the other hand, the coil responsible for 

the magnetic energy may be quite small; 
we might even say the smaller the better, 
within certain limits. The capacity area 
should be quite big ; we might almost say 
the bigger the better, again within certain 
limits. 

There is no doubt a best relation between 
the size of the capacity area and the size 
of the inductance coil, and this relation is 
determined by the fact that the electric 
and magnetic energies must be equal. 
A great margin of- variation is permissible, 
just as is the case in musical instruments, 
which may vary from the stiffness of a 
tuning-fork to the laxness of the column 
of air in a flute, with all manner of strings 
and reeds as intermediaries. 

The Practical Considerations. 
So it is with a telegraph station. One 

person may be working with a small 
capacity and a big self-induction, while 
another one may be working with a 
great capacity and a small self-induction ; 
and yet both may have the same period of 
vibration-and will have, if tlte ·product 
of capacity~and inductance is the same for 
both. But there is sure to be a best relation 
between the two things which, however over
ridden in practice. it may be instructive 
to consider. 

And it is specially instructive to realise 
that the great size of the aerial, as compared 
with the small size of the coil which is in 
circuit with it; is an i=ediate consequence 
of the relation which exists between the 
two properties of the ether, its elasticity 
and its density. One is incomparably 
bigger 'than the other. T-he ratio, in c.g.s. 
measure, is 1021

• · Hence we may say that 
the ratio between the size of an aerial
which depends on the. ether's elasticity
and the size of tile little coil-which depends 
on the ether's denaity-is also of something 
like the order 1021 • 

No ; it can hardly be as .big as that, 
even with the best possible arrangement. 
But it is legitimate to regard -that as a 
sort of ideal, and to emphasise the im
portance of a big as well as of a high 
aerial, and of a small, compact coil. 

The size of the aerial has to be fixed by 
practical and often financial considerationa. 

j'he size of the coil is a.t our disposal, and 
must be determined by the rapidity of 
vibration-that is, the wave-length that 
we want. And it must be adjusted so as 
to give this wave-length when worked in 
combination with the given aeriaL 

That, then, . is the problem before us. 
Given an aerial of definite capacity, and 
required a certain wave-length, whether 
for eceiving or for emitting-but especially 
we will oonsider receiving-what sized' coil 
shall we use, and what wire shall we wind 
it with t 
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.THE GRAMOPHONE AS A LOUD 
SPEAKER. 

By B. B. ~. KDASTON. 

I F we examine the grooves in a· gra.mo
~ record -in which the needle 
rests, we will notice that they are not 

straight Iines-but .. tha.t .they are in the fm:m 
of waves, so that when the record revolves, 
and the· needle lies in these grooves, it has 
to vibrate froin side to Side · in order to 
follow the wavy grooves. This is wllait re
produces the speech, mliSic, etc., in a 
cgramaphone. ff we e:xat'lline a. wireless 
lle'lephone, we elutll see that the reed or 
dia,phragm, according to the type of phcme 
be~ used, also 'll.ibr.a.tes when music, 
speech, signalol•atc., are being received. 1f 

• ~ FIGI. 

. < I 

. ,_.--~-. ' '~ 

we ca;n ·connect the telephones to the 
gt'Mil~ene soond-oox in snch a ma.nner 
that the vibra.tions of the diaphragm ur 
reed cause vibrations of the gramophone 
:needle in the same way ~r direction that the 
record 'goes, then the wireless signa,ls will 
be rept'od'uced by the gramophone. 

i1he Mtusta.ille Beed T&'Pll· 
There are two types of wireless head

phones in general use, the one •being the 
a.d:jlllltable reed type, and the other the ardi
dllliry flat diaphragm type. Methods .of coJl
nooting the telephones to the gramophone 
sound-box &'C as £allows. 

The :first method described is for t.he ad
justable reed tyPe of phone; ff the ebonite 

. ·cap of ·one of these phones is unsorewefll a. 
thiB metasl .cone will be seen, in the centre 
C>f which is a small brass screw. This screw 
should be carefully removed. Next talle 
.a, piece oi !!tiff wire about two inches in 
length, and bend a very small loop in the 
end. just large eDough to take the small 
screw. This piece of wire is now ·bent .in 
the middle so that it is in the shape of a 
letter L (see Fig. l ), and the screw passed 
through the lqpp, and the whole screwed 
back into the centre of the cone. The 
two terminals on the earpiece not being 
used are now short-cireuited with a piece 
of wire, so that the signals will pass 
through the one_ earpiece only. 

The head bands soould be opened 
out flat, so that the telephones will stand 
upright as shown in Fig. 2. The end por
tion ~;~f the wire L is now perpendicular, or, 
if not, it should be adjusted until it is. This 
piC<le of wire· is placed in the soun4-
box in place of the gramophone needle and 
the screw bighttmed, and the instrument is 
1lhen Jeady oo l'eceive signals. 

·£lloelleD:t lliSUlts. 
'The a.athor used a bent pin with 1lhe 

~mad Wt ,oif for tilre ·wire · 4 and signa.is 

from a ship 50 miles away were readable 
120 feet .from the gramo.phone. The Eiffel 
Tower Station, 200 miles away, could 
be .heard 80 feet away. The receiver 
consisted of two V24 valves, and the 
gramophone used was a small portable 
one. Some very slight adjustnients in the 
position and angle of the sound-box and 
telephone are usually necessary before the 
best results can be obtained. 

If the, ordinary flat diaphragm type of 
head telephones are ·used, a separate in
strument must be constructed. This in
strument is contained in a small wooden 
box 9 inches long. The box and in'terior 
.are sh<JWn in Fig. 3 . 

"J''he distance between ordinary head 
telephones is a;bout 8 to 8} inches, so that 
on slipping the oole.phones over the box it 
will be found that they holft in place owing 
to the metal head band acting as a spring. 

In Fig. 3 the· centre rod A, which is per
pemtioular, is pivoted at B, and the two 
connecting rods {)"con
nect the two rods n. 
All these rods are made 
from wood, and hinged 
at the places marked E 
by means of pins 
passed through them. 
small glass beads being 
used as washers. A 
small hole is drilled 
through each rod D in 
the centre, ltlld a thin 
piece of elastic passed 
through, as shown 
by the dotted line in 
Fig. 3. These ,pieces 
of ·ela!ftic act as 
springs and tend to pull the rods D apa.rt, 
and therefore move the centre rod A in 
.a clockwise direction. · 

Flat Diaphragm Beviee. 
This instrument sho'!l!d bo so con

structed that, when the centre rod A is 
.perpendicular, the ends of the rods D 
project .about! inch through each end of the 
box. The top of the rod A projects about 
one inch through a slit in the top of the 
box. Before putting the headphones 
upon the box it is necessary to move tile 
top of the rod A to the left, so that the 
ends of D become level with the ends of the 
box. 

The 1lelephones are now slipped on .and 
the rod A released. The elastic springs 
will now pull D .outwards 1mtil the- ends 
d theee rods rest lightly tq~on 1Jbe telephone 
dialphragms. New, when signllll.s come 
tbrougA 1141d the telephcme diaphragms 
vibrate, these vibra.tions a!'e tra.nsmitted 
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to the top of the rod A and through 
D and C. If a wire. nail about the same 
thickness as a gramophOne needle is obtained, 
and the head cut o1f'. and the nail fixed 
firmly in the top df the rod A as shown in 
the diagram, this nail will vibrate with 
the· incoming signals. This nail then takes 
the place of the gramo.plione needle, and is 
connected to the sound-box in the usual 
manner. 

This type of instrument does not give 
quite such good =Its · as the one fh-st 
described, but the author has received
signals ovtt 60 feet from the gramophone 
on this type, using only two valves in the 
receiver. 

A SIMPLE BASKET 
COIL HOLDI::R 

EXPERIMENTING with basket coils 
becomes a trou bJesorne matter if 
it is necessary to keep making two 

pin plug portions to attach to each coil. 
The following holder will allow of all 
sorts of experiments wtthout the necessity 
of making such plugs at all. 

The coils are mounted on two ebonite 

blocks on hinges so that they open and 
close book fashion. Only one need have 
the hinge, and the wnter, although showing 
two holders, suggests that a fixed one 
between tile two will be found useful . 

These dimPnSluns need not be strictly 
adhered to. but. a 6cm. carrier will permit 
of pretty long range coils being tested; 
broadcasting coils would have ample room 
on a 4-in. carrier. 

The Coil Clips. 
The carrying portion consists of a. piece 

of square eb<mite in the centre of whfch 
should be fastened a piece of round ebonite 
the size of the formm on which the coil 
has been wound. This core should have 
two grooves filed as shown, to take the 
I!Jlring that grips the centre of the coil. 
This latter should have a piece of thin 
cardboard tube shellaoked to its centre. 
On the back two small copper or brass 
clips will have to bE' screwed to take the 
ends of the coils and also to take the :flex
leads to the terminals. On the ends of 
the ooils fasten a. short piece of wire that 
will slip into the clitJs tightly. On the top 
and bottom 'SlippDrts two hinge pm1i<ms 
are screwed for the ebonite ti4ll pivot 'On. 

The baseboard to carry these .holders 
is a. vecy simple matter and the dmwing 
shows a.ll det&ils.. 
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GET IT'at GAMAGES 
You can only save a few shilUngs by bu~ing " cheap " upon. Experiments and research in the Gamage 
apparatus of uncertain origin,- but you can scwe Broadcasting Station maintains their• lead in 
endless trouble by buying all your needs from design. Behind all is the Gamage reputation for 
Gamages. Here every single purchase can be relied Quality and Value-second to none in the World. 

WRITE NOW FOR NEW WIRELESS CATALOGUE-POST FREE. 

Carriage 
Free. 

"SONUS" TWO-VALVE BROADCAST 
RECBY£1 (lmprovetl Model) 

Consisting of 'one High Frequenc~· and Detectiag 
Valve. Telephony from Broadcasting Stations up to 
130 miles distant can be satisfactorily received on tele· 
p)10nes and Low Frequency Amplifying Valves can be 
added, to increase too volume of music for purposes of 
operating a loud speaker or several pairs of 'phones. 
Tile number of Low Frequency Valves require<! depends 
uilon the distance from the Transmitting Station. 
l'liusic and speech are exceptionally clear on this 
Broadcast Receiver. The Set has been designed to 
wmk on the average aerial, an<l has a waYe range of 
300 to 3,000 metres, whiciL enables the owner to 
niceive the well·knD"Wn Time Signals from Paris. Too 
range of reception of Spark Signals is approximately 
lSO to 2,000 Bliles. This set is in accord- t 
:wee with the requirements of Postmaster· 
General, an<l has been passed by him. 21 

Price, complete as shown, 
VERNIER FILAMENT RESISTAN~E 
Perfect movement 
and absolutely 
silent. Very effici
ent and will bt,ke 
two 

These sets are the results of very carefully organised experi
ments in Broadcast Reception which has enabled us to 
offer the public a reliable Receiver, covering a wave rango 
of 300--3,000 metres, with a minimum number of controls 
consistent with good operating. Simplicity is one of the 
outstanding features, together with unique design. All 
valves are enclosed so that no glare to the eyes is experi
enced and breakage is impossible. All connections are 
made at the back of the set and the high tension battery 
is enclosed. The Cablnet is made of 7/16 in. solid Walnut 
and workmanship throughout is perfection. 
Made iu the following sizes : 

3-Valve Set, range 60 to 80 miles on tele· _023 
phones .. .. .. Z, 

30' JDiles, on Loud Speaker 
3· Valve Set, range 150 to 200 miles .£23 11 0 

on telephones . • . . 
4-Valve Set, range 200 to 250 miles 

.. SONUS" TWO-VALVE AMPLIFIER 
on telephones . . . • _n30 g 

35 to 40 mileum Loud Speaker a;, 

5-Valve Set, range 2oo to 300 miles £35 10 
0 
0 

Dustproof 
Upright 

CRYSTAL 
DETECTOR 

A' beautifully made 
piece· of apparatus. 
Very efficient in use. 
Transparent oover 
protects tile " 
1nan.ite., 
from dust. 
complete with 
crystal 

Post 4d. 

for use with Crystal or Valve Sets for mag
nifying music and speech, and for operating a 
land speaker. BeautHully 6 
made of best material and G 
workmanship throughout. ns. 

Price 

6-Valve Set, range 300 to 350 miles 
Valves 15/- each extra. 

Complete Set of Acoossories, including 
'phones, \>Xtra per set. 

.£42 1 
c£7-0 

6 
0 

Yalves extra. B.B.C. Royalty, £1 extra. 
11 MAGNAPHONE" 
HEAD RECEIVERS 

HICH TENSION BATTERY BOX 
Improved design with base beard and green baize 
bottom. Finisbed in polished mahogany with 
ebonite top. l:)eajgned·to. give total 19/9 
output of 105 volts varied in ~ 
steps of 15 volts. Prlee, eoDtaiDez' only, 
Small size to take 60 volt&, 4 tappings, 14/9 
container only, Post !Id. exka 
High Tension Batterle&, 2/2t per unit of 15 volts. 

Fitted with adjustable dia
phragm. Comfortable . in 

¥!fi~Jt~ e
2
fficie

7
nt /In 

6
use. 

Wound to 

ohms, 308. 
Post 

Free. 

~IGH·CLASS 

LOW • F BE 0 U EN 0 Y 
TRANSF8BMERS 
As Illustration. Ballivaa 2 5/ make. Ratio .1,5, Veq 
efficient and wen made. , • 
Post free Price · 
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EDISWAN 
VAI.V_E!i 

Head Office: 123/5 Queeli Victoria Street, E.C.4 
Londoa ShowrDOIDI; 123/5, QUEEN Vlln'ORIA BT., J!.Q, 4,r 

71, Vlln'ORIA BT., S. W.l .. -
\VorkJ: PONDERS END. l!IIDDLESEX 

. BRANCHES:-

:nn~ f:j:C,~ :; f:!at~ -
a:U:O Mancbellter Bauthamptoo 

DUDdoe Leeds liewea&lh Swauea 
Brisbaoe lrdaeg Adelaide. 

The Essential Part 
of the Receiving Set 

· is the Valve. 
Ediswan Valves, by their actual performance, 
have proved themselves to be the best on the 
market for sensitivity, silence· in working 
and robustness. ~' 11 , 

Type A.R. : 15/• each 
' r· Type R. ,: 17/6 each 

Why not send us your name and address~ 
YJe can probably tell you something of 
mterest regarding Wireless matters. 

Ask for Leaflet W. 

. · ·· .. : when buying 

·~'Phones 
WHEN you ask fo; a pair of ~icss.on Telephones 

see that you get them~wlth 'the1r trade mark and 
BBC stamp. · · Ceri:a{n dealers are pushing another line 
made abroad as Ericsson's which have not been passed 
by the P.M.G. So when you want Ericsson 'phones 
firmly refuse any telephones without these marks. 

IVritc. to-nigh! for lists, also particulars 
of our valve and crystal sets. 

THE BRITISH L. M. ERICSSON MFG. CO. LTD. 
International Buildings,. 

67-73, "Kingsway, London, W.C.2 

r-----------, 
1 2,000 ohmrr, price 
1 3:lf-; 4,000 ohms, : 
1 price 32/-. All re- 1 

L
1 sistances ita stock, • -----------.J 

Telephones 
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BROADCASTING & THE THEATRES. 
AN I!llT&VJEW WlTil MISS PBYLLlS NEILSON-TEimY. 

By· " ABIEL." ' 

I WAS fortunate enough last week to be 
able to introduce the delights o:L 
"listening-in "-by means of a six

valve Marconi portable receiver-to Miss 
Phvllis Neilson-Terrv, the distinguished 
actress now appearing in Mr. Temple 
Thurston's play," A Roof and Four W~ls." 

Miss Neilson-Terry was both astonlBhed 
and delighted with the novel experience of 
hearing a first-class concert arranged by 
the B. B. C., and, as she aptly put it, "all 
lvithin a roof ~;~>nd four walls ! " 

' I was anxious 

Miss NEILSOB-TEBRY, 

to hear Miss 
Neilson - Terry's 
views on what 
effect she con-
sidered broad-
casting would 
have on theatres 
generally, and 
whether, as the 
number of " list
eners - in " in
creases, material 
damage· would be 
done to the box
office receipts. It 
appears that Miss 
Neilson - Terry's 

attention had. been drawn to a pessimistic 
feeling expressed in theatrel&nd that the 
enormous and ever-increasing. interest ·in 
wireless existing- in this country would 
e,tentually :fead to the definite discomfort 
of theatres an~ other places of amusement. 
Just the Difrimmee. 

"Frankly," sa.id Miss Terry, "I ao not 
agree. Without wishing in any way to 
belittle what is probably the =t marvel
lous achievement of modern. brains and 
science, I cannot think that even the magic 
fascination af ' listening-in' will alter the 

. fundamenWfa.ct that hullUilllity, gregarious 
by nature; will. ever lose the desire . to use 
the most precious of God.given senses. To 
capture to the rnH the rich glory of magnifi
cent music, the true beauty of the spoken 
word, the a:verage human being mUBt thrill 
with the multitude of felmw-enthusiasts 
and see the accompanying scene enacted 
before his very eyes." · 

" Then you consider," I asked, " that 
wireless a.s ·a means of supplying an enter
taimn.eflt, heard from the depths of an 
armchair, by a cosy fire and minus the 
fatiguing journey to and from the theatre, 
'\\>ill not in any way diminish the popularity 
of the existing public amusements 'I " 
The Real Thing. 

" As a home entertainment, probably 
relegating t.he once-belO'Vt'd gramo:rplwne 
injto a very back seat, the wireless instal
lation is a boon. But, after all, what 
human imagination could be miracukms 
enough to visualise a. scene from, say, 
' Tristan and Isolde,' with the aid of a pair 
of headphones, an armchair, and a cosy 
fire ? The wi(dest of applause helps the 
illusion not a whit," said Miss Terrv. 

"But it is a glorious thing to-realise that, 
durirrg- the-plmt few months, tens·of thou
sand& of all classes have been privileged· to 

hear Melba," she went on, "t,he majority 
for the first time in their lives, easily, in
expensively, and in comfort ; and yet I 
seem to remember reading of en<>rmous 
queues of Londoners willing to endure the 
chill and discomfort of an all-night wait in 
the open street in order to get a few hours 
of the ' real thing.' 
Not Competitive Rivals. 

" Nevertheless, the broadcasting system 
is an epoeh-making innovation-to country 
people an incalculable blessing ; to the 
bedridden and sightless, a godsend. There 
is room in this world fsr everything new, 
beneficial, and splendid, without the slight
est fear of shaking the foundations of exist
ing things ; . and so, with wireless, the 
mighty millions of London absorb it into 
their daily life, and carry on as usual. 

"Aerials may rise from eyery roof and 
gable in the metropolis, but, in my opinion, 
the world of entertainment need scent no 
hatPd rival in the now ubiquitous wireless
set." 

And then the call-boy was heard an
nouncing that the curtain would shortly 
be going up, and so I had to put away my 
portable box of magic lamps and depart, 
more than interested in Miss Terry's views 
on Broadcasting v. The Theatres. 

HOLES IN WOOD. 
By G. SUTTON, A.M.I.E.E. 

How very often has the sharp sotmd of 
. cracking wood been accompanied by 

a noise somewhat more vocal but 
equally expressive; as one has driven a 
bradawl into the edge of the boxwork of 
the newly constructed set, to make a hole 
for the brass screw which was to hold on the 
ebonite top. 

And yet a little foretlronght would have 
avoided the catastrophe. Fig .. 1 shows a 
bradawl, and ·if its chisel point is driven 
into the wood in such a manner as to sever 
the fibres-that is, to cut across. the. grain 
and not along it-there is little danger of 
splitting the work. 
The "' Wedge ·~ Principle. 

Fig. 2.-A and B shows the wrong as 
well as the right way. If driven in M at B, 
the fibres are cut and telescoped up end
ways, thus compacting the wood into a. 
better hold for the screw. If driven in..as 
at A, the wedge-shaped point can hardly 
fail to have a splitting action as illustrated. 

Lc!ndoners will often have seen the prin
ciple used by the roadmakers, driving in 
wedges· to displace the granite " sets " 'in 
the street, and all country people will have 
seen wedges driven into a tree-log to split 
it up into smaller ,pieces. Yet we go 
thoughtlessly and merrily away, and do 
not apply the lesson of what we have seen, 
till the mined piece of -wood enforces con
sideration. 

Another point is to use a. bradawl a little· 
smaller than the size of the screw, so as not 
to make too big a hole, and make the hole 
rather deeper than the screw is long, so 

1•.7 . 

that the screw, if of brass, shall not jam 
in the bottom of the hBle, and, in trying to 
drive it home, break off in the hole. 

This latter accident is worse in a hard 
wood than it is in metal ; for a metal screw 
broken in ~etal can generally be drilled 
out, but a metal serew broken off in wood 
is much more diffi<:ult to dtml with. 

Better than Drills. 
A small twist-drill might be used for 

making your holes, bnt it needs more care 
and skill than the bradawl. and the writer 
recommends the latter todi in preference, 
on account ol the greater command that a 
grasped awl,handle gives, and tire blunting 
and risk of breaking a small'twist-drill nsed 
in a brace. It is also much more liable to 
wander from the exaet &pot where the hole 
is wanted. 

1 A SAFETY DEVICE. I 
THE diagram illustrates a simple device 

for testing the P.lament connections 
of a valve set. 

Twe valve legs are se re wed t(} a small base 
of ebonite to which also is attached a small 

4 volt pocket-lamp globe. Thus when 
testing connections this small "gadget " 
can be plugged into the filmnent sockew, 
and the effect of varying the rheostats 
noted. It is better to risk burning out a 
cheap bulb than an expensive valve. 
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lA "PIANO" TUNER.FORWIREl.ESs.f 

THE types of tuner used by most wireless 
amateurs either consist of large coils 
with sliders or tappirigs taken to 

atuds, or else a set of honeycomb or slab 
coils. 

These methods of making tuners do not 
give the best results. This can be easily 
proved by using a coil with tappings, and 
when signals are heard, cutting off the part 
of the coil not used. It will then be noticed 
that the signals increase greatly in strength. 
This is known as the " dead end " effect 
of the coil. 

The second method of making a tuner, by 
using separate coils and tuning with a con· 
denser, does not give the, best results, 
although it gives better results than the 
coils with tappings or sliders do. 

'The reason these coils do not give the 
best results is because for certain wave
lengths a large condenser capacity is neces
sary, and, as valves and crystals are 
potential operated devices, it is necessary 
to keep all capacities as small as possible. 

General Principles., 

The " piano " tuner was designed and 
brought into use by the Marconi Co., and is 
known as the tuner " Type 127." It is 
practically beyond the power of any 
amateur to make an. exact copy of one of 
these instruments, so an instrument work
ing on the same principles will be described. 

'.rhis tuner contains two sets of keys-one 
for aerial tuning and one for secondary 
circuit tuning. Each key ,ccmtrols a coil, 
EO that one or more coils can be used in 
parallel if desired. The final tuning is 
done by means of the two condensers. 

" 

5£CONDARY 
KEYS 

FIG.2. 

Fig. 1 shows how the coils are connected, 
the first coils being shown in circuit. In 
the instrument made by the author there 
were lO coils, 6 for aerial tuning and 4 for 
secondary tuning. These coils were wound 
on wooden formers, and mounted on the 
back of the box, as shown in Fig. 2. The 
diaJ11eter of these coils was 2 inches, and 
the wire No. 30 d.c.e.; the number of turns 
used are shown in Fig. I in figures under 
each coil. The method of coupling, it will 
be noticed, 0 is different fiom the usual 
method. The coupling coil C consists of a. 
coil 2 inehe8 in diameter, of 200 turns, 

0 with tappings off each 20 turns. 

Constructing the Keyboard. 
,, - -

The two .condensers used aoo rather large, 
ha,ving each a capacity of ·001 mfd., I twill be 
found that 57 plat,es of standard·dimensions 
are necessary in each condenser to obtain 
this capacity, 29 fixed plates and 28 moving. 

The one condenser is placed directly 
between the aerial and earth terminal, and 
the other between the terminals marked 
secondary. 

These secondary terminals go direct to 
the valves or crystal detector. The key
board is the most difficult part to make ; 
this is shown in Fig. 3. The keys are made 
from ! inch square wood about 4 inches long. 
A hole is drilled tbrough them at A, and a. 
metal rod passed through them all. Three 
strips of :/o inch brass are screwed to the 
bottom of the key, as shown in the diagram; 
these are marked C, D, and E. 

The two ends of the coils come to C and D, 
and these make contact witb the two stri-ps 
of brass, F and G. These strips mn the 

_ length of each keyboard, the two sets of 
keys being separated by a dummy key. 
Fig. 4 shows the key pressed, and it can be 
seen how the catch K holds the key down. 
When another key is pressed, the catch is 
pushed back by E, and thus releases the 
key previously held down. The bottom of 
the catch K is. weighted so that it returns 
to its original position after being pushed 
back by E, and thus holds down the key, 
whilst the spring H forces any key that 
had been previously held down to return 
to its normal position. 

It .will be noticed 

PR11'1ARY 
KEY:5 

that two holes are 
drilled through the 
keys to allow the wire 
from the coils to be 
connected to C and D. 
F and G are coimected 
to the aerial and earth 
terminals on the aerial 
side of the tuner, and 
to' the two secondary 
terminals on the turied 
side of the instrument. 

When C and D are in 
contact with F and G 
the coil connected to C 
and D is actually con
nected to either the 
aerial and earth or the 
secondary terminals, 
depending, of course, 
on which set of keys 
are pressed. It will be 
noticed that when a. 

coil is in circuit the condenser _in that 
circuit is in parallel with the. coil. 

In the instrument made by the author, 
the keys are marked with the wave-lengths 
they cover, so that the instrument could 
be used by apyone, whether they had a. 
knowledge of wireless or not. , Using a. 
hundred-foot single-wire aerial, and con
densers of ·OOI mfd., the range of the 
tuner made was from 200 to 20,000 'met:res. 
The keys were worked as follows : Com
mencing from the left of the instrument 

-this is the tuned circuit--the first key 
gave 200 to 2,500 metres, the second 2,200 
to 6,500, the third 5,500 to 12,000 metres, 
and the fourth ll,OOO to 20,000 metres. 
The fifth key is a dummy key, and only 
used to separate the two sides of the tuner. 
. The sixth key is the first key on the 

aerial side of the tuner, and has a range 
from 200 to 2,000 metres. The range of the 
seventh key is 1,800 to 4,000 metres, the 

· eighth 3,500 to 9,000 metres, the ninth key 
gives from about 8,500 to 13,000, the tenth 
from 12,000 to 16,000, and the last from 
I5,000 to 20,000 .. This range of wave
lengths was obtained using the number of 
turns given in Fig. I in the coils. 

How to Apply Reaction. 
The range of the aerial circuit will prob

ably vary slightly with different aerials. 
The condensers, keys, and coils were all 
enclosed in a box or cabinet, so that when 
the instrument was finished it appeared as 
shown in Fig. 5. The centre knob on the 
front of the instrument controls the coup
ling coil, and the other two knobs are the 
aerial and secondary condensers. The two 
terminals on the right-hand side are the 
aerial and earth terminals, while the two 
on the left are the secondary terminals 
to which the valve or crystal are connected. 

For C.W. reception, when using this tuner 
it is necessary to either use a separate 

(Continued on page Ill.) 

0 
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A CONVINCING STATEMENT. 
The International Meteorological Expedition 
operating in North West Perth, W. Australia, and 
using a portable wireless equipment, consisting 
of a 3-valve receiver with small portable aerial, 
received quite easily the time signals from all the 
high power statioas in the world. 
They reported very satisfactory results despi!e the 
fact that conditions were very nnfa vourable indeed. 
Needless to say, Mullard "ORA" valves 
were used. 
The admirable manner in \vhich these valves 
sustained se\'eral trans-shipments, submersion in 
water during landing, and severe rough handling 
generally, is the subject of a very interesting 
letter sent to us recently by 1\Ir. John Wishaw of 
Mount Lawley, \Vestcrn Australia. 

For receiving vocal and instrumental items 
you must have · 

MULLARD '·'ORA'' VALVES 
to get the best results. 

Osc:llates Rectifies Amplifies 

I 

; 

Specially Recommended where Good Amplification is . Required. 
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The "Ora'' Valve .requires about 3'8 volts on the filament and 30 ~olt~ or over bel:ween 
the anoJe and filament for efficient results. 

Standard Price 15/- each. 

THE MULLARD "R" VALVE is now Reduced in price from 22s. 6d., to 17s. 6d. 

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

45, NIGHTINGALE LANE, BALHAM, S.~.12 
Contractors to H.M. Admiralty, War Office, Royal Air Force, and Post Office. 

Telephone : BATTERSEA 1068. Codes: ABC (6th Ed.) BEXTLEY'S. T~legrams: RADIOVALVE, WANDSCmi, LOXDO~. 

Pllllllllllll,lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll R:o ~11111111111111\llllllillllllllliiiiiiiiiWIIIIIIilllr:lliiWIIIIIIIIWIIIIIIIIIIIIIIII;IIIIIIIIIIIIIIIIII" 
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HULLO!!! CQ~·· 
WILL .DAY still calling 

WJfY NOT JOIN THB CROWD 
that daily throngs our premises, and secure 
share of · the many wond-erful lines we 

to offer? 

CRYSTAL SETS Stamped B. B. C. Fee 
From £1 

A 

Try 

your 
have 

Paid 

Write in for lates ~- Catalegue. TRADE SUPPLIED. 

WILL DAY, L~-~ 19, Lisle Street, Leicester Square, 
LONDON, W .. C. 2 .. 

-

Phone : R E 0 E N T 4 5 7!7 _ Telegrams: ·TITLEs,· WESTRAND, LONDON. • j 

~~~-

MANCHESTER ALL-BRITISH 
WIRELESS EXHIBITION. 

AND CONVENTION. 

I I 

BURLINGTON. HALL 
BURLINGTON ST., MANCHESTER 

ADMISSION 1/3 INC. TAX. 
Special Day, Tuesday, 20th March. 

Admission 2/6 Inc. Tax. 

Organised at the request 
of the 1lfanchester Wirtltss 
Traders' Association. 
The Convention ,is being held 
unde·r the auspices of the 
Manchester Wireless Society. 

(After 6 p.m. 1 /3). 

Wonderful display of up-to
date apparatus and compon
ents by leading W ireless.finns, 
Demonstrations, Lectures, 
Concerts. Music by the Blue 
Electra Orche~tm (London). 

EXH!Jl!TION ORGANIZERS: 

BERTRAM DAY & CO., LTD., 
TVireless Publicity 5 pecialists, 

9 & 10, CHARING CROSS, LONDON, S.W. I. 
BRANCHES AT MANCHESTER and GLASGOW. 

17th-24th MARCH 
(SATURDAY T 0 SATURDAY INCLUSIVE)

FROM 10 ~.m. TO 10 p.m. DAILY. 

- RELIANCE RADIO 
SERVICE CO. 

THE "RELIANCE " No. 2 
CRYSTAL RECEIVING CABINET. 

P.O. Reg. No. rn. 
Con:!listing of Ebonite Panel in Oak case with 
lid and clip. Tuning Coil with 900 metre 
wave-length. :001 Fixed Condenser (hand 
calibrated). Our patent Detector with lrof}ite 
Crystal, copper spril'lft in -small 4-iawed chu"ck. 
ball -lo!nt -a.ctMn and vaJiable pressure, the 
whole totally enclosed in glass tube, thus elim· 
inating dust and damp. 
Accessories include I pair 4,000 ohms British
made double Headphon..,, I 00 feet 7/22 
Stranded Copper Aerial Wire, 4 egg insulators. 
40 feet insulated lead-in wire. 
A RUaranteed range of 15 to 20 miles, and will 
take 3 pairs of double headphones 
with pe-rfect 'Clearness. Each set 
is tetted and we confidently assert 
that, for the price, it is the most 
reliable yet oftered to the public. 

PRICE COMPLETE 
(including B.B.C. royalty) 

£3-l.S-0 
POSTAGE PAID. 

We have other models in stock 
from ll2 15s. Od. to !115 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. aose at 
1 p.m. on Saturdays. · 
Fully illustrated art catalogue 
!"hawing many sets to choo'le from 
and a complete set of parts for 
building up own sets, sent post 
free upon receipt of 3d. in stamps . ...: lt will pay you to !'end or eaU on us at once Our busi .. 
ness has bt.en built up on courtesy, personal attention and good hone;t value for money. 

REUANCE RADIO SERVICE CO., 
283, St. John Street, Clerkenwell, London, £.C.I. 

(4 minutes from Angel, Islington. •• Phone: 
and opposite Northampton Institute.) •• CLERKENWELL 4290 
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WAVE-LENGTH. AND INTERFERENCE. 
~Y B. R. ClJMMINGS (Radio Engineer, General Electric Co.) 

IN the adjustment of radio receivers, we 
know that we can "tune-in" different 
stations which are transmitting on 

different wave-k~ths by an, adjustment 
of the .control ot'(Jootrols providetl in the 
receiver for this,:flU,rpo~: 'We know that, 
even though a nmpoor of stations-are trans
mitting simultaneously, if their wave
lengths are sufficiently different we can tune 
one station out and another in. 
. In order that the term "wave-length" 

may have somewhat more meaning than 
that of an arbitrary term, it may be ex
plained that the energy which actuates a 
radio receiver, and which is transmitted 
through space from the transmitting station, 
is transmitted in a series of pulses. These 
pulses are so frequent that they cannot be 
individually detected by the car, and they 
generate an electric current in the receiving 
antenna, their nature being such that each 
pulse generates a current in the opposite 
direction from tha.t generated by the pre
ceding pulse. 

If we can mentally picture these pulses 
in e:pace at a given instant, between the 
transmitting and the receiving station, the 
distance in metres between one pulse and 
the s~cond pulse ahead of or behind it is 
knoWIJ. as the wave-length of the trans
mitted signal. The majority of broadcast
ing stations are operating on wave-lengths 
between 350 and 450 metres, which is very 
nearly one quarter· of a mile. For long 
distaiwe commercial radio work, the wave
length is frequently as long as 20,000 metres 
or approximately 12!. miles. The speed of 
transmission is so great, however, that, even 
at this wave-length, approximately 30,000 
pulses.are picked up at the receiving station 
each second. 

Simple Explanation of. Tuning: 
For: an analogy of what takes place in a 

radio:receiver when it is tuned to a particular 
wave-length, let us picture a swing suspended 
from a. branch of a tree, say,. and'.that two 
people,()Jle at each end of the:sWiilg's travel, 
are alternately pushing the swing and keep
ing it in motion. Their pushes are timed to 
the natural period of the swing, so that each 
push is delivered at a time when it will add 
to the motion of the swing. 

In this case, the energy ~iven to t~e s'!ill:g 
by the two people alternately pushmg 1t IS 

analogous to the energy put into the radio 
receiver by an incoming signal, and the 
motion of the swing is analogous to the 
current flowing in the receiver, flowing first 
in one direction and then in the other. If, 
however, the people pushing the swing do 
not time their push so that it coincides with 
the natural period of the swing, the ampli
tude· of the swing will decrease more and 
more as the pushes become more and more 

· out of step. 
We know that the shorter the length of 

the swing, the quicker it will swing back 
and forth, and that as it is made longer, 
the time required for it to travel back and 
forth is increased. In the case of a radio 
signai we have no control at the receiving 
station over the frequency of the pushes or 
pulses of energy, the frequency being 

established at the transmitting station ; 
but we must tune our receiver so that the 
flow of current in the receiver will be a. 
maximum. When we tune the receiver, it 
is analogous to shortening or lengthening 
tlie swing so. that it will have- a natural 
period wliieh will coincide with the fre
quency of the pulses transferred to it, under 
which conditions the travel of the swing 
and likewise the current in the radio re
ceiver will be at a maximum. Since all 
radio signals, regardless of their wave
length, travel through space at the same 
speed, the shorter the wave-length the 
greater will be the number of pulses received 
per second. 

The fact that a great number of trans
mitting stations can transmit simultaneously 
on different wave-lengths, and that any one 
of these stations can be received without 
interference from the others, providing the 
wave-lengths are sufficiently separated, is 
one of the most interesting phenomena. 
encountered in radio. The signals from all 
of these stations exist in space simultane
ously, but none of them is effected by the 
others, each communication retaining its 
individual characteristics. 

Congestion in the Ether. 
Although very incomplete, a simple 

analogy to this condition can be made by 
dropping two stones simultaneously in a. 
still body of water, at a separation of several 
feet. Waves in concentric circles will 
emanate from both points at which the 
stones enter the water. These waves will 
increase in diameter, and the waves set up 
by one stone will cross those set up by the 
other, but after they have crossed they will 
emerge intact, and neither one will be dis
torted or changed in form by having come 
in contact with the other. 

In the foregoing it has been carefully 
stated that stations can be received without 
interference from other stations, " pro
viding there is a sufficient difference in wave
length between the station received and 
other stations.'' 

A study of this condition has recently 
bee11 made, and in one town, which is typical 
of a great number of the small toWJL~ in the 
eastern part of the United States, a total 
of thirty-nine broadcasting stations were 
picked up, in one evening, all operating on 
wave-lengths between 350' and 400 metres. 
In many cases, two stations were found to 
be working on exactly the same wave 
length, so that, even with the most refined 
receiving equipment, it was not possible to 
differentiate between them. 

An Unavoidable Evil. 
Super-imposed upon this condition is 

interference caused by static· disturbances, 
and by receiving equipment in the hands of 
people not cautious in its m:tnipulation. It 
should be remembered that, whenever a. 
vacuum-tube receiver is allowed to oscillate, 
it itself becomes a low-power radio trans
mitter, and causes interference with recep
tion being carried on in the immediate 
vicinity. In receiving telephone signals, it 
js not necessary to have the receiver oscillate 

at any time, and any operator who care
lessly permits his receiver to oscillate is 
increasing the difficulty of obtaining satis· 
factory broadcasting reception. 

The elimination of static interference is, 
at the present stage of radio 9-evelopment, 
beyond the hope of the average receiving 
station, and must, therefore, be accepted as 
an unavoidable evil. 1\Iore refined receiv
ing equipment can be built which will 
increase considerably the selectivity of 
radio receiving equipment, but such equip
ment is comparatively expensive, and 
requires more technique in its operation 
than the receiving equipment now being 
built for radio broadcasting reception. 

This condition will doubtless be remedied 
in the near future, and any apparent delay 
in accomplishing such improvement is 
merely an indication of the difficultiea 
which are being met in making it. 

A " PIANO" TUNER FOR 
WIRELESS. · 

(Continued from page 108.) 

oscillator or to emp1oy capacity reaction 
between the valves if an amplifier is used, 
although a separate oscillator will usually 
be found to give much better results. 
It is necessary to use these methods fot 
C. W. reception because reaction cannot be 
obtained without altering the tuner, and 
if this is done so that the tune slide coils 
act as a reaction coil, it will be found that 
when the circuits are oscillating the set 
will be radiating a certain amount of 
energy into the ether, which may cause 
interference with other stations, trying to 
receive on that wave-length, which are 
somewhere in the vicinity. 

" Tuning " the " Piano." 
When the instrument is finished it is 

only necessary to press the two keys marked 
for the wave-length required and to vary 
the condensers until signals are heard. 
The catch K, which is shown in Fig. 3, 
can be made from tin, the one end rolled 
up to act as a weight. One catch sufficiently 
long to reach from end to end of the key
board is all that is necessary, but two can 
be made instead if desired, so th!l.t there is 
one for each set of keys. 

If only one catch is made, it will be 
necessary to press the aerial side and tune 
side keys together, otherwise the first key 
pressed will be released on pressing down 
the second. This will not happen, however, 
if two catches are made, as each catch then 
controls the keys for its respective side, 
viz., aerial or tune· circuit. 

A steel wire, such as a steel knittin"'
needle, is soldered to the centre of the catch, 
as shown in Fig. 3. This forms a hinge for 
the catch. Care must be taken to make the 
bottom portion of the catch considerably 
heavier than the top, so that it will always 
hang perpendicularly, as shown in the 
diagrams. . -
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A TELEPHONE PANEL. 
By W. G. RlCKE'rT. ;r~ 

I NOTE with great interest Mr. F. B. 
Lidstone's letter published in the · 
current issue of POPULAR WIRELESS, 

and would like to add that I have for 
some time used with great success a tele
phone panel as per enclosed diagrams. 
I also find tlmt I can successfully take it 
to any part of the honse, and, in addition, 
the signals received in this way have 
often proved stronger than when the · 
telephones- .were placed directly on to the 
set. Its advantages are at once obvious. 
Besides being of service for taking the 
phones to a room other than that in which 

Fili. t., 
·~· 7'tiMl: C'ompl•tr!~ 

the set is working, I find that it is a great 
collvenience in the same room, insomuch 
that three listeners-in can sit in any position 
they choose, instead of being " chained " 
to the set. 

Connected in Series. 
Fig. 1 on the enclosed diagram shows 

the panel complete fur use. The twisted 
flex (which is shown very short for the 
sake of illustration) is connected to the 
phone terminals of the set by two brass 
lugs as shown, these being soldered on 
to the flex to secure a good joint. 

Fig. 2 shows the ebonite panel drilled 
ready for the mounting of terminals, and 
it is seemed to the wooden base by a brass 
screw at each corner. For three pairs of 
'phones I find that a convenient size of 
this panel is 6-in; by 2-in: by !--in. 

Fig. 3 shows the under-side of the panel, 
the terminals being connected in series. 

Fig. 4 showS' the wooden bMe, 6-in. by 
2-i~ by l-in. This should be of fairly 

. ~ 
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heavy wood, to ensure it standing firmly. 
The middle portion is cut away as shown 
to ·provide a clearance for the tenninals 
also, two holes are drilled through the 
side as represented by the dotted lines, 
through which the flex passes to connect 
with the two end terminals. The outside 
of the wood is afterwards stained black, 
and the whole assembled. 

HOW TO MAKE A GRID 
LEAK AND CONDENSER. 

T HE amateur who has a valve set may 
greatly improve it, and at the same 

!! time amuse himself, by making up a 
grid leak and condenser. It is a very 
simple matter and not at all beyond the 
ordinary amateur. The following can be 
made out of a few odds and ends. 

All that is required is a few bits of tin 
or copper foil, ditto mica, and a couple of 
pieces of ebonite. '.fhe ebonite should be 
2 ins. square. Clamp them together in 
the centre, one and a half inches apart, 
as in Fig. 1. 

The ebonite will be i in. thick and the 
top 3-16 in. Next drill with a-larger drill 
a recess that will allow the head of the 
k in. bolts to go in flush. 

'fhe next process will be cutting the 
plates of the foil. Fig. 2 shows all sizes 
and does not need further explaining. 
The same applies to the mica. 

Shellac the mica and stick a foil to each 
of the 4 in. pieces of mica; then place the 
first plate on the ebonite base so that the 
lug will lay over the i in. hole. The next 
plate goes on top, but the lug in this case 
goos m-er the other hole. The following 
plate has its lug over the first one, and 
the last over No. 2. 

Ready for Use. 
_A little shellac will help to keep them 

from slipping. Lay a piece of mica on 
the last plate and then screw on the top 
plate. 

Next, push the i in. bolts right through 
the foil and the bolt will make contact as 
it goes through. Before putting on the 
nuts get a piece of soft paper and, make 
two holes one and a half iurhes upart and 
place it over the bolts.. Two small 
washers will be required to drop on first, 
but before doing so, scrape some lead 
from a soft black lead pencil, and rub it 
well round the bolts so that the washers 
will make good contact with it. 

After this the nuts may be screwed 
,----- 2.n_ ----
' .-----'----, 
' 0 0 t:---- .. ,, --- -- ~i I ,. I 

I . 
' 

f." 0---1-1· 
I 

¥1 
··0 

( TOiJ 
I 0 0 

l'ig.l, Fig. 2. 

down tightly. Another extra nut will.be 
wanted on each bolt to act as terminals. 

Wax the heads of the bolts in the bot
tom plate and the instrument is now 
ready. All that has to be done is to 

_/ 

connect it up to your set, and with a soft 
pencil draw a line between the terminals. 

I THOSE TWO VOLTS. f 

THE ordinary or normal thermionio 
valve requires, in order to light· up its 

. filament to the proper state of in
candescence to emit a copious stream of elec
trons, a current of about ·75 of an ampere. 

Now it does not matter where that 
ampere comes from, or what its quality. 
H it has to be slowed down to turgidity 
through the resistance of the filament 
rheostat, or flows pure and free from the 
bright termina.ls of a new celluloid-c'ased, 
four-volt accumulator~ · .An ampere is an 
ampere for all that. 

Now, one amateur constructor of ap
pa.ratus will have in his home-made set 
short, thick, straight-run wiring for his low
tension current circuit, and will find that 
he can apply from his four-volt battery 
sufficient . voltage at the terminals of his 
valves to ensure that they get the neces
sary ·75 of an ampere right up to the time 
that his battery voltage drops to 2-9 per 
cell, below which figure it should never be 
allowed to go. . 

A Comfortable llesmfe. 
Another e:xperimentel', with & wealth of 

fine, rubber-covered or systofiex-tubed 
wires' festooning the inside- os .Qis. sei, posi
tively must · have six volts or, ~·· yalves 
refuse to glow any. brighte:J: than tlie end 
of a. blown-out match. 

We need not now explain why,. but any 
battery delivering current loses some of its 
terminal voltage - in propo'rtion to the 
current taken from the battery. 

If the. battery- is a new one, or in good 
working condition, and has large plates, it 
will have a smaller fall of .voltage at its 
terminals while delivering any curre1:1t than 
will a.n old, badly used, or sma~r,plated 
battery. This will probably account, in 
the great majority of cases, for much which 
at first would seem obscure. A good big 
four-volt battery ought, with skilful use, to 
be ample for the filament.'! ; but it is ex
tremely useful to have a " bit up one's 

· sleeve." To have to increase from four to 
six volts, or a fifty pe.r cent.. increase. 
seems wasteful. 

A five-volt accumula.tor would be ideal, 
but the ordinary lead plate battery .ad· 
vanees by two volts for each added unit, 
and as five is not a " gozinter "·for two, 
most people go-for six volts, and waste the 
surplus in heating up the rheostats or ove::.-
running the filaments of their valves. 
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THE 
Reg, Design 
ll'o. 594025. DESKOPHONE 

THE DESKOPHONE SINCLE-VALYE SET 
(P.O. No. 1019,) 

including Headphones, H.T. Battery, Accumu
lator, ABrial, Lead-in Wire, and Insulators. 

PRICE COMPLETE 

£.7 - 15 - 0 
PRICE without ACCESSORIES: £4-15.0. 

Royalties, 32/6 extra. Valve Extra. 

LOW FREQUENCY AMPUFIER 
(P.O. No. 3042.) 

for use with any of our instruments. 
Considerably increases the volum6 

of sound. 
PRICE 

,£3 - 17 - 6 
Royalties, ZZ/6 extra. Valve extra. 

THE 
DESKOPHONE TWO-VALVE SET 

(P.O. No. ~o2o.l 
Tuner, High Frequency· J!m
plifier and Detector, complete 
with accessoriBs as wtth Stngle· 

Valve Set. 
PRICE COMPLETE 

.£12 - 17 - 6 
PRICE without ACCESSORIES 

£9-11-6 
Royalties £3-0-0 eyt~j;ea Extra. 

~- •... 0. '" •••••••• ····: 
: Write : 
; for ; 

~ Illustrated ~ 
~ Cata'togue ~ . . 
: Price : 
: 3d. : 

Post Free 
....... 0. 0 •••• 0 •••• 0 ••• 
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Radi( o )ates 
Satis[actio11. 

. '" . . . . . 

THOUSANDS of satisfied wireless en. 
thusiasts now testify to the sterling 
qualities of the DESKOPHONE; and 

, we are in receipt of many unsolicited 
testimonials to this effect , . , . Here are 
three extracts picked at random :-

"By jar the neatest, simplest and I, _;f I l~:~:·e 
yet seen at the price .... " 

"Have had perfect results and must r·cu
gratulat~ you also on its handsome and cr:istic 
design.'' 

"Am delighted with !lie clcamcss ai!d 1'i'l1!111e 

of tone with which we hear concerts, spcccl:cs, 
etc." .) 

"DESKOPHONE" users are welcome to 
our expert advice and assistance free of 
charge. This ensures the best results and 
will avoid the disappointments that come 
to so many amateurs through insufficient 
experience . 

Tl•e lJESllOPHONE tr-11ic11 i.• !milt 1>!1 tlS 
to our ou'tl regls.tered design, is tnanujac
tured under Morconi. fJU#ents, is rmfhorised 
by the IJritish Broadf!flsting Co., nnrl l•as 
been tested a.nd rmssed by tlw P.:u.G. 

THE TRADE 
SUPPLIED. 

THE HOLBORN RADIO CO., LTD 
267 HIGH HOLBORN, 

LONDON, W.C.1, 
Lale of 

'Phone: HOLBORN 2368 8 High Holl:orn, 

llllllllltlllllllllllllllllllllllllllll11111111111111111lllllllllllllllllllll 
11111111111111111111111111111111111111111111111111111111111111111111111111111 
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ALLOW US 1'0 INTRODUCE 

_ _,OUR 

Headgear 
E TYPE---

Telephones 
Total 

Resistance 
2;100 ohms. 25/- If Stamped 

B. B. C. 
6d. extra. 

PER PAIR 

SOUNDLY CONSTRUCTED 
ALL FITTINGS NICKEL PLATED 
LIGHT {\ND COMFORTABLE 

0. WING To' THE FACT that many 
' Phones on the market are wmtnd to 

4;000 ohms resistance, we reassure our 
Ctestdmets·that these Phones will give eqttal 
results and in addition they are WJre 
robttst, owing to the wire being thicker. 

·.JUST OUT "~OtL WINDING •ON THf! LOKAP MACHINE" 
--OUR NEW t+ANDBOOK. .PR·IOE' 1/-.--

Aiso Wirele,.ss Catalogue. Post .Free, 6d, 

MITCHELL'S ELECTRICAL AND 
WIRELESS, LTD. 

McDERMOTT ROAD, fECKHAM, S.E.l5. 

THE BI'G SUCCESS OF WIRELESS 
TH-IS YEAR IS WITHOUT DOUBT 

THE 61 MELOHA Y ~~ 
CRYSTAL SET weapeaeweffering at . 
Om-riage and ~,.-./ IDeludiltfl1 00 ft. Aerial, 
Royalty Paid. -.,...,. - t.ead-in 1111d Insulators. 

No set at tlie price can compare with the " Melohay" 
which has been judged and chosen b,Y the press represent• 
atives as the most effective set m th•s class on the 
market. Purchasers of new Wireless Sets should get to 
know about the " Melehay " before spendiiUI their money 
on other leH efficient setS at much more .than the price. 

TE8nMONIAL8 ARE CONTINUALLY RECEIVED FROM 
ENTHUSIASTIC USERS. READ THE FOLLOWING:-

" Am delighted with the distinctness of. ./lfusic and Speech although 
18 miles out of Lond<>n. It seems that 2 L.O.' is speaking over my 
shoulder_,, 

"Have tested. Crystal Set with friend's aerial, and he is surprised at 
the results compared with his' Crystal Ret, j(n which he paid much more.'' 
<St. A/bans, 20 miles from London). 

"Have had six pairs of ·Phones ·on your Crystal Set without reducing 
volume or clearness of tone." 

"The Cryl!tal Set with uour Two- Valve Amplifier operates the loud 
speaker perfectly," -
When sending cash for your " Melohay" ask for particu.lefos 
of amplifiers which enable you to use a Loud Speaker for 
the ~multan- enterlaiminllit eft a· r- tall of people. · 
" Melohay" Valve Sets (Prices from £8 ~ 8 - C» are by 
far the liest _._·offered. , Tttis..Js agreed by all who lntvil 

, ' · tested them. · · 
Splendid lnies·of £n9Hsb-llouble Headphones from £'t •1 - D 

·Accessories and parts of every description itl stotlk. 
Cit....,aea'. P.O.it;.J & money ora.;... oheuld "Ciooased ~aile--talllno 

H.AYES LIMITED . . . . . -, .. ' . .. , 
342-344, E~TO_N RD., LQNDON, N.W .. l. .. 

· · -- .. · TirejjhOrie : · Mfiaeurn 35111. · 

NOT£. ~ The.," Melohlzy ;: )fj~eless Motor Van which recenr.lJ! g~ st~eer 
.I ' • dtmumstraJ,ilmR in Lmulon at the request of the Press '!8 traVflll:mg 

ro Leice/Jter and t.he MidlandJ<. tfnrinq I hP w•ek (fil!·ing dt>monRfrnNw.R m roule.· · · 

I 
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2-VALVE RECEIVER. 
'[he most efficient set for the rece_ption of 
WirelieSs Broadcastmg,, emh0dying-ai!l. that 
is newest .and hest in desiign, 'Wll'1Ii\:man
ship ia:ml imish. Enclosed in polished 
mahogany canmet w:ith. ~ ·cabinets 
for 'pl!mltes ami 31CC1im:Wamr, presenting 
a neat ani! .a;ttr.active app·ear:ance, 

APPROX. IIANG£ 100 MUsES 
Co~pl~ ·.wiith V;a.Wes, .Jill. . 
batten~ 'a;nd. mre pair .of· Price £25 
double llea'l!-;pbones • • •1 

DELIVERY ~ :smalL 

CHARD 
& eo., 

24a, GREAT 
PORTLI\ND ST., 
LONDON, W. 1. 

(Established r88g.) 

Hello, Everybody! 
Look at these special offers of 

ACCISSORIES 

Valve Holde-rs, solid roe!, .accaJ'ate, -~ w.i1lh 
washers and DBts 1,j3 

Ebonite Dial and Knobs 1~ 
Filament. Resistances .• Z/6 
Crystal Detectors. moDlllt.l!ll on ebmiite '-e 2/6 

Do. do. better qaality, with ~ 
;complete .• 

A-erial Wire 7/22 per filOtt. 
· Lead-in Cable, heavily iiowllated with rubber, 

peryd, 

5/1-
~1-

6d. 
3~d. Screw~ ~od, 2 B.A .. t2 a. teagths each 

Telephones, 4,000 ohms. Madaer hea:c:J..bands U./6 
Our " Hello " Crystal Set (.11 Roya-lties paid) 4$j-
A few Ex-Govt. Crystal Sets {watth doable) 45/ ~ 
Lead-in Tubes .• 12 in. 1./6, %n. 1/3, 6in. 1/-

Carriage extra on abO'V!e :pticell. 

Orders will be executed by return "'f post and money 
promptly returned if not completely -satisfied. 

, THe CENTRAL JMDIO CO., 
6,' LITTLE RUSSELL STREET, 
BRITISH MUSEUM, LONDON. W.C. 

'F'hotm 
Museum 

5604: 

l!=======Nfi,/IJt Mudies' LibrarY··=======:1 
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POPULAR WIRELESS EXHIBITION REVIEW. 
A further summary of the wireless exhibits at the Ideal Home Exhibition, Olympia. 

WATES BROTHERS. 
Beginners who are taking up wireless will 

find many interesting and useful articles 
displayfd by Messrs. Wates Brothers. 

One of this firm's specialities is an ac
cumulator constructed for wireless purposes, 
and ~esigmd to give about 25 hours of 
actual lighting on one valv<'. It is sold in 
two sizes, a 4-volt and a 6-volt, complete 
with a wooden case.- The cells arc claimed 
to be practically immune from sulphating, 
the great bugbear of all who use accu
mulators. 

Several types of crystal and valve sets 
arc aloo on .view, and a large number of 
accessories, for all kinds of wireless sets. 

A neat high-tension battery case is being 
int-roduced, which will hold a 60-volt bat
tery, with a Wanda plug on the lid whereby 
the potential across the valves may be 
varied at will. The whole outfit forms a 
verv compact and neat accessory, and 
vastly improves the usual unt:idy ap
pearance due to H.T. batteries and their 
connections. 

* * 
J. A. COOMES & CO., LTD. 
' Exhibits at Stand 25 include a complete 
range .of our famous Ionophone Variometer 
Tuned Broadcasting Sets. 
Five-valve set, consisting of 2 H.F. valves, 

1 detector, 2 L.F. valves. 
·Three-valve set, consisting of 1 H.F., 
j detector, 1 L.F. 
:Two-valve set, consisting of 1 H.F. and 1 

detector. 
(Ail _above sets have a wave-length range 

from -BOO-il,OOO metres.) 
Two-valve Amplifier for either two or three.-

valve sets. 
_Valve and Crystal Set. 
Crystal Set. 

;Loud-speaker Adaptor, consisting of ebonite_ 
! horn with phone attachment. 
A.C. Battery Charger. A new device cnab-_ 

ling small batteries to be charged direct 
from A.C. mains of ordinary voltages 
and any frequency up to currents of 
2 amps., especially suited for L.T. wireless 
batteries. 

* * * 
MARCONI'S WIRELESS TELEGRAPH 

COMPANY, LIMITED. 
This company is showing a full range of 

Marconiphone wireless receiving models 
and loud-speaking equipment at Stand No. 
37, Gallery (New Hall). · 

The special details are as follows : 
_ Marconiphone Va.lve-Ory.stal.-A unique 
model. A new and improved receiver em
ploying a crystal detector and a special low 
current valve as amplifier. This combina
, tion gives an increase in range to at l<"ast 50 
miles; without sacrificing ·any of the clear
ness of speech and simplicity of the crystal 
models. 

Marconiphq_ne V.2.-A new and im
proved type of this popular receiver which 
incorporates special features, increasing its 
range up to 100 miles and over. 

Marconiphone M~'ivalve. Type R.B .. 7.
A long-range rectt ver designed primarily 

Three-valve cabinet set, by Gambrell Bros. 

for use with an oi1tside aerial. Range 200 
miles and upwards. 

Also suitable for use with frame aerial. 
Approximate range 40 miles. · 
. J,Jarconipltone Multivalve. Type R.B. B.
Specially designed for use with frame aerial. 
Used wit-h M'arconiphone table aerial, gives 
ideal combination for short!Tange recep
tion. Approximate range 40 miles. 

Marconiphone Voice Amplifier (2 Btage).
Exprcssly designed for use in moderate 
sized rooms, entire elimination oi distortion 
having been the chief aim rather than .pro
duction of great volume of · sound. An 
amplifier unrivalled for purity of tone and 
clearness of reproduction. · 

Cabinet Modcls.-Self-contained models. 
fitted wit-h the Multivalve types and incor· 
porating all batteries, amplifiers, etc., both 
with and without Amplion loud speaker. 1 

* * * 
THE WIRELESS PRESS, LTD. 

.A complete range of over seventy bodks 
on Wireless . Telegraphy and Telephony 
will be open to the inspection of all visitors 
to our Stand, No. 7. For the beginner 
desirous of making his own apparatus, for 
the experimenter whe wants a reliable 
guide, for those anxious to study the 
subject thoroughly from a theoretieal 
standpoint-in fact, for all interested in 
wireless, elementary or adyanced-we l1ave 
just the books required. For ten years we 
have been publishing wireless literature, 
and have no hesitation in stating that any 
hook bearing the name of the Wireless 
Press, Ltd.-the pioneer house for wireless 
publications-can be relied upon. · 

* * .• 
AERADIO, LTD. 

The name of this firm,. although now 
well known to the trade, is perhaps new 
,to the public, but their trade-mark, "Melba· 
phones," strikes a familiar chord. 

An interestfng selection of " Melba.
phones" is shown, ranging from one-valve 
receivers to three-valve power amplifiers. 
In each case the manufacturers have 
avoided "freak circuits" when designing, 
and have constructed their instruments 
upon conventional, thoroughly tested and 
proved lines. It is claimed, however, thall 
".Melbaphones" 

" Are as good as the best 
And better than the rest," 

and for the reason that the manufacturel'!!l 
have adopted the policy of. using only the~ 
best materials, expert labour, and simplicity 
in design of control, together with a first
class finish. 

It"is interesting to note that the managing· 
director of this concern claims to have 
been first in this country with " broadcast" 
sets, having advertised same as early as 
April, 1922. Much water has passed under 
bridges since then, and the proud owner 
of a " Melbaphone " installation alone can 
appreciate the mont-hs of work and the 
amount of money expended on the pro
duction of his instrument. 

We would specially draw attention to 
the two-valve "l\ielbaphone" Cabinet de 
Lux e. 

(Continued on next paiJe.) 

Complete receiver aD.d !owl speaker aet, by the Automatic Telephone llllanolaotlirllll eo.. Ltd.· 
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POPULAR WIRELESS 
EXHIBITION REVIEW. 
(Continued from prct·ious page.) 

This cabinet is completely self.contained, 
with 6-volt 40-amp. accumulator, 60-volt 
H.T. battery, valves, and two pairs of head
phones, and is dispatched complete with 
aerial equipment. The price is only £20. 

To the best of our knowle?dge, it is the 
only completely self-contained two-valve 
cabinet on the market. 

Other valve panels are _ on sale from 
£5 IOs. The excellent "Mclbaphone " 
mie, two, and three-valve amplifiers (not':l 
magnifiers) must not be missed. 

' AUTOMATIC TELEPHONE MANUFAOTUR-
. ING COMPAMY, LIMITED. 
At this stand will be found the joint 

exhibit of Messrs. Automatic Telephone 
Manufacturin" Co'~ Ltd., Milton Road, 
Edge Lane, Uverpool, and their sol~ dis
tributing agents, Messrs. Ashley Wueless 
Telephone Co., Ltd., 69, Renshaw Street, 
Liverpool. .. 

Outstanding features of the exhib1t are 
the Ashlcy 2 and 3 Valve Receiving Sets 
and tho Ashley 2 -Stage Low-Frequency 
Amplifier, together with c?mbinations of 
the two first-named sets w1th the Ashley · 
2-Stage Amplifier, representing 4 and. 5 
valve installations respectively. 

- "file "Orabam" Bleetravol'< 

·ro pular W iretes.l IV 1!.1'-l:ly, 111 arclt 17th, 19.k1. 

These Ashley Valve Receiving Sets are 
designed for reception on unlimited wave
lengths up to 3,000 metres. They embody 
approved adjustable reaction, and are fur
nished complete with sets of interchange
able aerial tuning coils and H. F. Trans
formers to vary the wave-length in con
fonuity with the station it is desired to 

·pick up. 
There is also exhibited an Ashley 3-Valve 

Broadcast Receiving Set of special interest. 
In crystal sets, the Automatic Telephone 

Manufacturing Co. are showing their well
tried popular model which has established 
an enviable record of receiving clearly at 
32 miles · radius from the broadcasting 
centres. It is equipped with specially 
selected Perikon detector, tuning inductance, 
with single slider and fixed condenser. 

Dnbilier "Vanieon" CoDdemer for Panel Mouutiug. 

Each set includes A.T.M. 2,000-ohm long-
distance radio headphones. . 

An outstanding exhibit at this stand IS 
the now famous A.T.M. "Claritone" I.oud 
Speaker, literally " the best-!'poken fellow 
in the radio world." Moreover, experts 
are agreed, and the manufu:ctu.rers 
hold testimonials confirming th1s view, 
that the A.T.M. " Claritone " Loud 
Speaker is the best yet placed on the 
market for clearness, combined with 
volume and musical tone. 

The Automatic Telephone Manufac-. 
tu ring Co. also mak!l an eff~tive displa;y 
of theirwell-knownLongD1stance Radio 
Headphones, which are of light weight, 
comiortable in prolonged wear, have 
a high effective impedance, and are 
generally recognised as among the most 
efficient headphones now being offered. 

{Conclusion oj Exhibition Review.) 

THE 'EXHIBITION. 
Don't fail to visit OIJD!.pia 
and see for yourself the 
attractive W'll'tlless Exhibits 

iD the Wireless Section •. 

A CRITIQUE OF THE 
WIRELESS SECTION. 

By the TECHNICAL STAFF of 
POPULAR WIRELESS. 

Peto & Radford, Ltd., are exhibiting ~• 
large a&'l<lrtment of accumulators specially 
constructed for wireless purposes. _ A point. 
worth noticing with regard to these accu
mulators is that they are all marked with 
the actual capacity instead of the more, 
usual ignition capacity. This feature will 
appeal to the wireless amateur, as ~ 
ignition rating of batteries h&s been a. 
stumbling block to a great- many beginners
in· wireless. Am<wg the nu:tny accumula
tors is shown a type embodying a hydro-
meter in the battery itself. Each cell con
tains three "gravity floats" coloured 
white, blue, and red. These floats a.re cali-. 
brated to sink as the gravity of the acid_ 
falls. At 50 per cent. discharge the white 
one sinks, at 75 per cent. the blue follows 
suit, and at 95 per cent. discharge the red 
one sinks. At this point the cell is not quite 
empty, but another hour or two will see the 
end of that charge. Thus the amateur can 
see at a glance how much longer his " juice " 
will last, and need never be let down by a. 
run-down accumulator. 

An Interesting Exhibit: 
The Sterling Telephone and Electric Co.,' 

Ltd., has a goodly anay of valve unit panels 
and power amplifiers. The unit set£ are very 
neatly encased in black metal, and are so 
arranged that the separate panels can b& 
plugged together instead of being strapped, 
in the usual way. 

A combined valve and crystal set is also, 
manufactured l:iy this company, and is said 
to give dual amplification so that the one 
valve plays the part of H.F. and L.F. 
amplifier. The range fot· broadcasting is. 
about 150 miles. Dull Emitter valves ara 
used, so that an accumulator is not needed._ 

The most remarkable exhibit on the stall 
of Abbey Industries, Ltd., is a tiny crystal 
set which will easily go on the palm of your
hand ; in fact, two or more would find room 
there. 

(To be continued nex! u-eek.) 
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RELIANCE ONE VALVE SETS 

RELIANCE TWO. VALVE SETS 
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RELIANCE THREE VA·LVE SETS 

OPPORTUNITY YOUR 
FOR A LIMITED PERIOD ONLY WE ARE PREPARED 

TO SUPPLY DIRECT OUR CELEBRATED 
RELIANCE BROADCAST RECEIVERS AT 

VIRTUALL V HALf STANDARD PRICES. 
Our only stipulation being that we reserve. the fight of delivery, which must be 
strictly in rotation. It is only feasible that many would-be "listeners-in" will take 
advantage of this unique offer to obtain a First Class Wireless Receiver, and we 
have therefore made arrangements for dealing with orders first received by return. 

RELIANCE 
ONE VALVE 

Mahogany Upright Slope 
Cabinet panel, 9 in. x 6 in.• 
VariDmeter Tuning covering• 
Broadcast wave:- lengths. 
Equipment: r pr. H.R. 
Headphones, 4 V. 40 Accum., 
36 V. Battery, Ediswan 
Valve, 100 ft. Aerial Wire. 

Price: £6 6 ·o 
Standard Priee: £18 18 8 

Plus Taxes, £1 12 6--

One-Valve Note Magnifier, 
in Cabinet to attach to One
Valve Reliance. · 

Price (includes ~.. S O 
Valve}: r.Y 

Two-Valve Amplifier. 
Priee (includes £7 15 0 

,___ ___ V_alves) : ___ _ 

1\. FEW TESTIMONIALS 
Blrmiatdla•. 

" fl" t bm>e tried TwD Valve Set and 
~ o.f ~roadcastbtv WtU e:Z
edleltt, in jar:t 111litfl filaments fairty 
well over is too loud." 

Mai4ee.taead. 
"Re Two Valve Set supplied, I am 
gelli"ff magnijif'At Mltlption of 
O:Pera&. etc., and h4ve al60 PicJr,ed up 
Bif'111;inqham, ll!anchtster, Writtle, 
The 1/a,ue, antl Eiffel Tower." 

Jl(elson. . 
. " Reference V-alve Set npptied1 !t is 

givitfg 61Jei'Y llltisfflCUon. M an
cheBter crimes in loUd and clear;" · 

Dowlaia. . ·. 
" I have great plea$ure in advising 
1i0U tltat I lleln'd Cardill la8t TuU
dtly very tt-ell, lpeet!h Dad music 
quite clNI.r."· 

REUANCE TWO VALVE 

Mahogany polished Cabinet, 12 in. x 8 in., I 
Detector, 1 L.F. Valve, Studs Switch Induc
tance, Tuning Condenser, etc. Equipment : 
I pr. H.R. Headphones, 4 V. 40 Accum., 36 
V. H.T. Battery, Ediswan Valves, roo ft. 
Aerial Wire. 
Priee_: £8 8 0 Standard Priee £15 0 8 

P_lus Taxes, £3 0 0 -----r 

.-----NOTE-----
These Sets do not differ from 
our Standard products in any way; 
our Guarantee is behind· each and 
every one, aD of which undergo 
strict test · to give .clear, strong 

Telephony Reception. 

RELIANCE 
THREE VALVE 

Superi~r Upright Mahogany 
Slope Cabinet, panel 14 in. 
x I2 in. 1 H.F., I Detector, 
I L.F. Valves, Separate Con
trols. Stud Switch Induc
tance with additional holder 
for Loading Coils to obtain 
all wave-lengths. 

Equipment: I pr. H.R. 
Headphones, 6 V. 6o amp. 
Accumulator, 63 V. H.T. 
Battery. Set of Loading Coils, 
3 H.F. Transformers, Edi
swan Valves, 100 ft. Aerial 
Wire. 

Price : £12 18 0 
StaBclarcl Priee: £22 tl I 

--Plus Taxes, U 2 6 

TERMS 
Nett Cash with Order. 

Delivery Free London Radius 
Packages & Packing, Zs. 6d. 

ORDER FORM,. 
To Hem-y ]. Brewster & Co. 
Please forward per ••....•• 
one Reliance • ••• Valve Set, for 
'!Phich I enclos., cluu[ue d 

money or er 
value { • ••• , on conditian that 
this Set will give me efficient re
ception of speech when installed. 

Na~ ....................... . 
AddYess., •• ••••••••••••••••• 

Letters containing cash should be registered Dale ••••••.••• 

'Phone: 
tiTY 768. 

HENRY J. BREWSTER 8f CO., Te.lR.qra.mB: 

&IUWAYA. 
PHONE, 
LONHN. 

~8 o.f t:he well·l:noum Aerowave Cry8tal Receiver. 

11, QUEEN VICTORIA STREET, LONDON, ·E.C. 4~ 
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Buildyourown setwi~h BURNDEPT Accessories 

BURNDEPT PATENT -COILS 
(Patent No. 168249) 

are wound with ample air space 
between each layer, thus ensuring 
a minimum self-capacity. Coil3 
75-150() multilayer coils with wave 
length range 750-2MOO metres. 
Set of 9 .. .. .. U 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 . . . . . . llO 10 6 A 
No. 284, complete de· 
tector unit. . £1 0 0 A 

ANTICAPACITY SWITCH, 
specially designed for use in Ra<lio 
Circuits. Capacity reduced to a 
minimum. 
No. 235, 1 pole change over llO 12 6 A 
No. 236, 2 , £0 15 0 A 
No.237,3 , £0176A 
No.238,5 , £1 OOA 

TELEPHONE'TR·ANSFORMERS. 
For use with 120 ohm telephones 
and loud speakers. Each tested at 
60J volts winding to winding. 
Distortion and leakage noises r'!
duced to a minimum. 
No. 227, unmounted 
No. 285, in polished 

walnut box .• 

11 0 0 B 

lll 10 0 B 

' 
MANUFACTURED BY US IN 
OUR FACTORIES AT BLACK
HEATH AND USED IN OUR 
:: FAMOUS RECEIVERS. 
Write for our Catal~gue, 

- sent post free. Section I: 
Amateur and Experimental. 

Section Ill: Broadcast. 

· BURNDEPT, LTD. 
· Lonion Office and Showrooms : 

15, Bedford. St., Strand, W.C.2, 

AERIAL & EASTNOR WORKS : 
Blackheath, S.E,3, 

London Assurance House, Bond Plaee, Leeds. 
61, Bridge St., Manchester. 
133, New St., Birmingham. 

93, Holm St., Glasgow. 
Playhouse Arcade, 

Guildford; 
Bank Bldgs., Middle St., 

Yeovil. 
246, George St., Aberdeen. 

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

S.l-S.4 . . . . £1 0 0 A 
RHEOSTATS, 

moulded block of special heat-re
sisting composition, ebonite knob. 
No. 270, 7 ohms, 1 amp !0 5 0 A 
No. 275, as 2i(J in wal-

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

No. 271, 3 ohms, 2 amps 
No. 272, 1·4 ohm~, 3 amps. 

COILHOLDERS, 
a well-designed coilholder of hand
some appearance, n10ving holders 
geared 5-l, very smooth action, 
enabling fine alljustments to be 
made. 
No. 135, for mounting £1 10 0 A 
No. 136, 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 megohms. 
No. 226, in cardboard 

box with diagram 
of connections . -. 11 I 0 B 

No. 283, in polished 
walnut box, ebonite 
panels and terminals 11 17 6 B 

~-WIRELESS 
,llllllllllllllllllllllllllllllmllllllm&mnumlmmlmumn 

. " THE BROWNIE ,. I 
Wireless Receiver Head 'Phones from 18/6 per pair, Valve Holders; 1/- and 1/3 each. 

· · T b 1/ · 1/3 1/6 h Switch Arms, 1/- and 1/3 each. 
Leadmg-m u es, -, • eac ' Egg Insulators, white, 3d. each, 
Pocket Crystal Set, 17/6 each, 216 per dozen. 
Inter-Valve Transformers, ratio 5-r. Finest Manufacture, 14/6 each. 
Filament Resistances. Extraocdinary value. Velvet action, 2/-, 2,6 ea. 
Slider Plunger, complete, 4d. ea-., 3/6 doz. Hertzite, 1/-, 1/3, 1/6 
Aerial Wire, 7/22 bard drawn copper, ID roo ft. lengths, 2/8 
4-Volt Batteries. 4d. each, 3;6 per dozen. 
Crystal Detectors 1/6 2/3 arid 2j6 each, also all voltages in Ever Ready 
Wll'eless Batteries' in st'ock; I6~volt' 3/6 ea.,, 36~volt a;~ e~,. 66-vplt 15/- ea. 

We have just received a large quantity of Ebomte m all Sizes. 
We Have a Large Stock of MULLARD an:l EDISW~N VALVE3, 

CRYSTAL SETS, Stamped B,B.C., 36/6 e~ch 
THE HOUSE FOR EVERYTHING ELECTRICAL, 

Trade] WHOLESALE AND RETAIL [Supplied 

L. APPLE, LTD., Electrical Engineers, 
13, BREWER STREET, REGENT STREET, LONDON, W.1 

(T~lephon~ ·: 1S:3L R ~~~:tt.J 

R. EGERTON-GREEN & Co., 
.manufactutfng J5Iectrfcal :Engineers. 

ESTABLISHED IN 1913 

WATCH THIS SPACE 
for a new Cabinet 

C R Y S TA L S ET. 

In the meantime WRITE or 'PHONE for our FREE LIST. 

22, Dyott Street, New Oxford Street, London, W .C.I 
(A few. yards from Henry Glave). 

Telephone: - - - - - Museum 1249. 

p_;tent 2055/23 applied for; 
•--8-P_E_O __ IF.--.1-0:A,-T~I~ON,..,.--. ~ 

Set. c_omprises solid best 
ebonite· drilled detector 
p~nel, wound . induction 
coif; tuning slider, screw 
clamp crystal e1-1p, best 
jointed . detector giving 
quality crystal, universally 
•ccurate and easy 'adjust
m~nt, terminals,_ scr~ws, 
and all. parts for assem-
bling l;y' our patent . 
metlfod. · ' 

7/6 COMPLETE 
by post 8/6 

Contains every part necessary for 
simple assembly. 
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 adver
tised. 

Read rchat the Trade Press says : 

' 1 Electricity," Feb. 23rd. 
'! 'Ihe- voice might have been that of 
a speaker in the same room .•. The 
set is a marvel of value .•• We 
anticipate that it will make quite a 
stir in the wireless world." 

J. W. B. Wireless Supplies, 
19, GARRICK STREET, 
LONDON - W.C.2 

(F'irst Floor) 
Near Leicester Square Tube Station 

(When writing mention ''Popular Wireless."') 
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RADIO HOUSE. 
THE NEW CITY PREMISES OF THE MARCONI COMPANY. A FLYING SURVEY. 

FROM time to time reference has been 
: . made in these columns to the new City 

_ quarters of the Marconi Company, in 
Radio House, Wilson Street, E.C., where 
everv modem com·enienee has been installed 
for the rapid t·ransmission and reeeptilln of 
wireless messages to and from many parts 
of the world. 

ignores every tray on its circuit except one 
at which it makes a dive, picking up any 
sheet. that an operator may have placed 
there.. H there is none, it passes on, empty. 
Similarly it is arranged so that it drops the 
sheet into another tray at a pre-determined 
point. Other ca.rriers deal with other points 
on the circuit. 

The machines on which the mmages are ponclmd io tape formo 

Those who, like the writer, haw had the Incoming messages for wireless dispatch 
privilege of visiting both the old offices in are passed into the hands of an officer on one 
Fenchurch Street and those now under side of a frame, on the other side of which 
review could not fail to be impressed with· are clerks waiting to receive them. 
the immense improvements that have been They are then delivered to an operator 
effected. There is now almost complete who t.ranscribes them into morse code on a 
automatic control of all distant wireless 
stations, and facilities for reducing to a 
minimum the time lost after a message is 
handed in and before it is dispatehed, and 
also after receipt of a message and before it 
is delivered at its destination. 

The Automatic Carrier. 
m addition to a receiving depot, there is a 

private telephone exchange at Radio 
House, for the conve.dience of any clieJJ.t
and there are many such-who makes use 
of wireless to such an extent as to warrant 
being connected up by a private wire. By 
this means ,he is enabled to phone his 
instructions, -and conversely, to receive 
messages within two minutes of their recep
tion by the company. Connecting up the 
various rooms on different floors is a system 
of automatic dispatch carriers, by means of 
which messages are conveyed from one de-
partment to another. The carriers are 
attached to continuously running cords, 
and are so designed as to pick up and grip 
sheets cf paper laid in trays, as they pass. 

paper tape, perforated in a keyboard perfor
ator, which is passed through w Wheatstone 
transmitter in the usual maruier. 

Conversely, messages received and printed 
in English letters and figures 'by the auto
matic high-speed printer are delivered by 
automatic carriers to the telephone depart
ment, or to the messenger-room for dispatch 
to their destination. 

Distant Control. 
Between Radio House and certain other 

stations, the duplex system of operation is 
in use. Since there is quite a common mis
conception as to what is meant by duplP-x 
working, it is as well, perhaps, to explain 
that this does not imply transmission and 
reception of wireless on the same aerial. 

It is said that this has been done experi· 
mentally,_ but on a commercial scale over 
appreciable distances, hitherto it has not 
proved practicable. What can be and i& 
done, however, is to transmit simultaneously 
from the sq.me aerial, messages to different 
stations on different wave-lengths. Thus 
from the same antenna at Ongar trans
mission is effected to France and Switzer· 
land simultaneously. 

The transmitting stations in Essex, for 
the Continental Services, are already con
trolled direct from Radio House, so that no 
transcription of messages takes place, the 
transmitting telegraphists automatically 
govemiJJ.g operatiDns at the wireless stations. 
A!Tang£>ments are now almost completed for 
including Carnarvon transmitting station 
under the same central contml, and it is 
anticipated that, in a few months, that great 
station will present the same apparently 
lifeless and uncanny appearance as the 
others. 

They also drop messages · at the same 
point at which they pick messages up. The 
carriers possess the gift of discrimination ; 
ia other words, each individual carrier Mr. Sha:vle Gardener amlllr. Bubert carter broadcutio& the quarrel sceoe lrom oTllliu Creslll_ at 11 LO. 
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SETS & UNITS· 
Magnificent results 

• • • • • • • • • • • • • • • 

are achieved by Radiax Rccctving Se!s at 
economical cost and without sacrificing 
good appearance. ·High quality mat~riat
only goes into the make up, an.i the sub
stantial, well finished o,lk case is typical 

:-:-==-.:::=::.::==-=--===- of the job. Every ut~it is tested. 
• CRYSTAL SET in sloping mahogany cabinet-, enclosed cryetal, 
: tipped iuductari'ce, with. Hl·p'oint .switch. This set is so efficient 
• that we haYe used tour pairs of 'phones w1th loud £2 2 6 
: reception. PRICE (including B.B.C. licence) 
• . ONE-VALVE SET, gl-;e; splendid results. in broadcasting areas. 
• 10-point s~it..-h and yariab~e conden~er g1vr~ ~c; £3· 10 0. 

curate tunlng; cak case. "onderful Yalue. PRICE 
(Licences extra £1 1~s. 6d.) 

• 

TWO-VALVE SET-and undoubtedly the b~-st and most popular. all· 
round set. SpeCification as above, but mcludes note magmfier, 
necessary condensers, and etc.; tunes to 1,100, ~etres, and has 
loading termLMb for greater wave-length~. PRICE £7 10 O 

(Licences extra £3,) 

UNITS FOR BUILDING UP SETS, INCLUDING 
POLISHED OAK CASE, DIAGRAI\l AND ALL DETAILS. 

No. 1 Detector, forming a 1-valve 
receiver if a tuned circuit is added. Com
JJiete parts \unassembled)2: 21/·. Com-

~~t.e ~D: .. I.:F .. A.s:;~~\1~r. r~~ 61Bcreasing 

l~~ale~_weC'o~~~e~o c~~~l:1 (<::"na!:~~bl~~t 
38/6. Complete in caso (assembled) • 
48/6,' 
If to be used under broadcast-licenf'e, 
adcl 10/- per valve. 2-va.lve. Complete 
parts {"!lnassembledl, 55/-. Complete lD 

1:~~ ~-sseTt~~c:~· 1~ 1i:100 metres, with 
loading termina!s. -Complcto parts (un • 
assembled). 38/&. Complete in case 

ji~~e!f.bl~l./:2 ~~plift~r Pa.nel. Com-
plete parts (tmassemblcd), 18/9. Com
plete in case (assembled). 26/6 • 

RADIAX LTD . 

• 

• 

• • • • • • • • • • • • • • • • • • • • • • • 4, Percy Street, London, W .1. 
: 3 millutes Tot. Ct. Road Tube. 
• 'Phone: J.Iuseum 490. ·- . : ...•............................................. 

--teeming with 
constructional 
Articles 

EVERYONE will ,.'pprcciate the clever 
Artic1es in Ko. ~which show ho•v to build 
-from the simplest -of materials-excel· 

lent Receiving Sds of various types. If you 
have not yet tried your h2.nd at making your own Set, 
why not mak~ a start now? You arc certain to get very 
much more pleasure out of Radio. Jn MODERN 
WTR ELESS every step is clearly explained by means 
of working diagrams-you cannot go wrong. Buy a 
copy to-day, and you'll want to react it regularly. 

MODERN

WIRELESS 
Lcok £or its familiar eoloured cover 
at every Bookseller or Newsagent, 
or on Stand 5, lrleal Home Exhibi· 

tion, Olympia. 
Large Wireless Map of Europe 

given away FREE. 

)Stadia !?re~ ~.ltct 
tuBUSH~RS'Of AUTHORJTATIVf 'VIRflfSS UTfRATURI 

l)f.VER£UX COUIU', STRAND. W.C.a. 

tJ-
MONTHLY 
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L~o . STAND BY-

ONE MOMENT PLEASE/ 
"ELKAY" WIRELESS CO., 
Broadcasting their BARGAINS. 

------

FRENCH 19/3 jJerjJmr 

HEADPHONES 4ooo ohms. 

Tested and Guaranteed. 

AERIAL WIRE 1122 2/5/Jio:to 
CoMPLETE CRYSTAL SETS 

from 16/9 upwards . 

VALVE SETS from £5upwards 

EVERYTHING 
WIRELESS 

at proportionate· Bargain Prices. 

M ail orders please forward ample postage. 
Balance refunded. 

Write, 'phone or call at once 
and save money. 

"ELKAY'' WIRELESS Co., 
225, BISHOJ)SGATE, LONDON, E.C.2. 

Telephone : Bishopsgate 2292. 

ELECTRICAL L. T. HALL, ENGINEER 

18, LEXINOTON STREET, Golden Square, LONDON, W.1. 
Phone:· Gerrard 4130. 

Accuntulators ready charged from stock at no extra cost. 
AERIAL WIRE. 1 00-feet '/ !25 copper............................................................ 2 I 6 

1~:~1t ~~:~; ~~0.:~:,1el!.:.~ ... ~~".".~.r::.:: .. ·::::::::::.:.:::.: .. :::::.:iier ... 1tio"·i·.;;;ii l /!' 
CONDJoJNSERS, Variable: 

Plates Unassembled Assembled 
.001 57 6/3 each 12/6 each 
.00075 43 5/3 .. 11/6 
.0005 29 4/3 .. . 10/-- .. 
• 0003 19 2/9 .. 7/6 .. 
. 0002 13 2;3 .. 6/6 .. 
. 0001 7 2/· '.. 5/9 .. 

EBONITE ~oW1';{ND BOTTtM CIRCUt~9R PLATES .......... ~-~-~ ..... '.per pair 1/8 

~lii~¥ ALv As"ii~~~ .. !r::B·:C": .. ·ciaiiiD.~~-'.: ........... ~-~~:~TF: :::::::::: :::::::::::::::~~-~ .. ~~ · 3~ I: 
Ilk.t~l:JN~~~I~~tt,~EJhoo ... iii ... :·: .. 's·i~riliii. aii';·:;--siii ... ie-; 2i16(-?~~.t 4Jd~ 
lNStTLATOR3: 2·in. Reel. lid.; Yreen egg, 3i:i.; shell, 3~.: Shel (large) 5d. 

~~J~N-iis,B~~~hw~t~~a;~ n;is?e1r~: ....... ~-~~~~.?.~ ... ~~~~.' ... ~~~-~.' ... ~.1 .S..:.~.~-~· tJ: 
SETS IN SToCK : 

REVOPHONE. £4 15s., complete with headphones, aerial and equipment. 
nADIONllT'!E:PCJ.ffil·Eco;r~~- ox £5 oB ov:BB, 

WRITE FOR FREE LIST, OR CALL AND TRY MlC INDOOR AERIAL. 
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~Lf~sJfu~ginnerS SUE:elemeQ.t 
PART IX.-RECTIFICATION AND AMPLIFICATION. 

THE two important looking words which 
swell the title of this article need not 
frighten the beginner unduly. It 

seems inevitable that many of tae names 
adopted by science should convey the least 
possible amount of information concerning 
the things, or pro.cesses, for which they 
stand. These particular words, however, 
are not nearly so bad as they might be. The 
root meaning of the verb " to rectify " is 
"to make right," i.e., "to correct." And 
the root meaning of the verb " to amplify " 
is ""to make large," i.e., "to increase." 
Let us see what it is we have to correct, 
and what it is we have to increase in con
nection with the reception of wireless 
signals. 

Two Difficulties. 
When wireless waves flow past a receiving 

aerial, small electric currents are set up in 
that aerial. These currents flow alternately 
in opposite directions, up and down the 
aerial wire, at exactly the same rate as the 
currents in the transmitting aerial which 
sends out the waves. Now, this rate is 
very high, though it varies in the case of . 
different transmitting stations, of course. 

The currents set up in the aerial of a broad
casting station, for instance, occur at the 
rate of nearly 1,000,000 per second, the 
actual number being slightly different for 
each broadcasting station. The currents 
set up in a receiving aerial must therefore 
flow up and down the latter at the same 
stupendous rate. How are these high rate, 
or ''high frequency," currents to be con
verted into sound in the telephones ? 

Two important difficulties present them
selves at once. In the first place, the 
diaphragms of the telephone are incapable 
of being vibrated at this stupendous fre
quency. Secondly, even if they could be 
vibrated at this rate, we should not be able 
to hear any " sound." The human ear is 
incapable of sensing air vibrations of more 
than a certain frequency-and this maxi
mum frequency is considerably lower than 
that at which currents usually flow up and 
down a wireless aerial. 

"Group" Frequency. 
The first thing to be done, therefore, is to 

(figuratively speaking) slow up the currents 
that flow from the receiving aerial into the 
telephones. The frequency at which they 
occur in the aerial is too high for the purpose 
of actuating the telephones; they must there
fore be corrected, or [rectified, to a suitable 
frequency before being applied to the task 
of vibrating the diaphragms of the latter. 

The main difficulty involved in carrying 
out this rectifying process is due to the fact 
that the currents in the aerial flow alter
nately .in opposite directions. It is this 
changing of direction that causes the trouble, 
If there were 1,000,000 small currents flowing 
in the same direction, the matter would be 
quite simple. They could be collected 
together in groups, and each group, acting 
collectively in the same direction, could be 

By MICBAEL EGAN. 

made to effect one pull on the telephone 
diaphragms. 

So far as reception is concerned, there is 
only one process involved here, i.e., that of 
preventing the currents from flowing in 
opposite directions. The grouping effect 
takes place at the transmitting station. Each 
sound wave that strikes the transmitting 
microphone gives rise to a group of vi
brations (or currents) in the transmitting 
aerial, and, hence, in the receiving aerial. 
The frequency at which these groups occur 
is therefore the same as the frequency of 

--.the sound waves addressed to the transmit
ting microphone, which, of course, corre
spond~ to ~he pitch of the speaker's, or 
s1nger s, vowe. 

The Crystal's Action. 
If each group of currents set up in the 

receiving aerial could be made to produce 
one vibration of the telephone diaphragms. 
the latter would, of course, vibrate at a rate 
corresponding to the pitch of the voice at 
the transmitting station. The problem of 
rectifying ·these currents still remains to be 
solved, however. How is it actually solved 
in practice ? 

One way of solving it is by means of a 
piece of crystal. Some American scientists 
discovered that certain kinds of crystal 
allowed electricity to flow through them 
in one direction only. When such a crystal 
is placed between the aerial and the tele
phones, therefore, it acts as a buffer to one 
set of currents from the aerial, whilst 
allowing the others to flow through the 
telephones. 

That is to say, it prevents the aerial 
currents from surging backwards and for
wards in the telephones. · All the currents 
~hat flow in one direction will pass through 
tt, and all those that flow in the opposite 
direction will be stopped. For each group 

of electrical vibrations (or currents) that 
occurs in the aerial, therefore, what is 
virtually one large current flows through 
the telephones. This single large current 
is composed of a number of small currents, 
all of which flow in one direction. 

What a Valve Can Do. 
This is the only function performed by a 

crystal. It isa rectifier" pure and simple." 
A valve can only rectify, though its action 
is not so simple as that of a crystal. If the 
currents set up in a receiving aerial are weak, 
a crystal will be powerless to strengthen 
them. A valve, however, can only perform 
the important job of strengthening received 
sig~als. That is, it can increase, or amplify, 
therr strength. There are ways of 
amplifying signals other than by means of 
a valve, but the valve is at once the most 
popular and the most efficient of all ampli
fiers. 

A valve can be made to amplify signals 
either before or after they have been 
rectified. That is, it can amplify the 
"high-frequency " currents the moment 
they arrive from the aerial, as it were, or it 
can amplify the uni-directional currents that 
flow from the crystal before they enter the 
telephones. The wonder of the valve is 
that it acts either as a rectifier, as an amplifier 
of "high-frequency" currents, or as an 
amplifier of " rectified " currents. 

Beginners in Wireless are strongly 
advised to visit the Wireless Section 
of the Ideal Home Exhibition at 
Olympia. "Popular Wireless" has a 
stall there, and free copies of a 
24-page " Outline of Wireless " may . 

be obtained on application• 

Tbe frame aerial reoeiviug set used at tbe big public wireleu coucerl ginu at Birmingham r1Ki811Uy 
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EXTENDING THE WAVE-LENGTH 
RANGE OF YOUR SET. 

By G. V. DOWDING, Grad,I.E.E. 

THERE are doubtless many people 
who, having purchased a broad
casting receiver with a limited range 

of wave-length adjustments, are desirous 
of extending it in order to enable them to 
listen-in to aircraft and amateur telephony,. 
Paris time signals, or even Continental 
broadcasting where the set is considered 
sufficiently sensitive to do so. 

In the first place, it may be mentioned 
that there is,no official objection to the ex
tending of t}le wave-length range of a B.B.C. 
set, although additional apparatus such as 
variable condensers, etc., should bear the 
B.B.C. stamp. The adjustments of the 
majority of B.B.C. sets are limited to a 
range between 300 and 500 metres, and as it 
is essential that both those figures should 
be covered on any aerial between 30 and 
100 ft. long before the P.M.G. will license 
them, it can safely be depended upon that 
100 metres margin at least either way is 
allowed in most cases. 
Down to Amateur Wave-lengths. 

The only transmissions taking place 
below 300 metres are those of the amateur 
stations whose wave-lengths may vary 
from 150 to 200 metres. To get down to 
there, it will be necessary to introduce a 
variable condenser in series· with the aerial. 
You will know by now that wave-length 
directly dependS" upon capacity and in
ductance · increase either and the resultant 
wave-length is increased, or reduce either 
and the wave-length is reduced. 

Now we must have a certain amount of 
inductance in the set across which to con
nect our detector, otherwise it would not 
be possible to " tap " off energy from the 
aerial circuit for the purpose of diverting 
it through the telephones, and we do not 
want to shorten the length of the aerial every 
time we desire to go down to the lower wave
lengths, so, therefore, we must attack the cap
acity factor and endeavour to reduce-that. 

When condensers are placed in parallel, 
the resultant total capacity will be merely 
the sum of the individual capacities ; thus, 
if we placed a· ·0005 mfd. variable con
denser in parallel with one of ·001 mfd. 
capacity, the total capacity will be ·0015 
mfd. On the other hand, when condensers 
are placed in series, the resultan~ c~p~city 
will be smaller than the smallest mdtVIdual 
capacity. . There is no . need. to detail th? 
mathematic~ involved m thts latter case, 
however. ·as it is rather tricky and apt 
more to 'confuse than assist the beginner. 

An Adjustable Coil. . 

By decreasing the value of the variable 
condenser placed in series, . we can bring 
the total capacity down, and, therefore, 
reduce the wave-length tuning of the set. 
A ·001 or ·0005 mfd, variable condenser 
would be the most suitable value to employ· 
for the purpose. 

Now we come to the more difficult ques
tion-that of increasing the wave-length 
range. For this we must rely solely upon 
the other wave-length factor-inductance-

. because the capacity must always be kept 
at its minimum value if efficient reception is 
desired. Quite a number of the sets being 
sold for broadcast purposes have two small 
terminals or plugs on the panel marked 
"extra induct" or "long wave." To these 
two points can be connected extra induct
ance coils· in order to increase the wave
length range. Should such terminals not 
be in evidence upon your particular set, 
then the extra coil or coils must be placed 
in series with the aerial lead and the aerial 
terminal of the set. 

An adjustable coil is an advantage, other
wise it is obvious that to cover very dis
similar ranges several different coils will be 
required. For instance, Paris transmits on a 
2,600-metre wave-length, and to get up to 
that on a set normally tuning but to 500 
metres would require an inductance coil of 
some considerable value, which would 
obviously be far too large for the aerodrome 
telephony 900-metre adjustment. 
How to Get Paris. 

As a matter of fact, the most .suitable 
form of loading coil for ranges from, say, 900 
to 2,600 metres will be an ordinary single 
layer single-slide coil of about nine inches in 
length by five in diameter, wound with 
some 350 turns of what is known as gauge 
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24 wire. In the case of the plug or two
terminal connections provided on a panel, 
one lead would go from the slider bar to one 

. of these terminals, and one end of the wind
ing itself to the other. Or it can be placed 
in series with the aerial lead by taking the 
aerial lead straight to the slider bar of the 
coil, and a lead from the end of the winding 
to the aerial terminals on the set. 

Where the increased wave-length range 
desired is from, say, a maximum of 550 
metres or so to only 1,100 metres to cover 
shipping, the aerodromes, 'planes, .and the 
Hague, etc., a small single-slide coil of 
some seven inches in length and three in 
diameter wound with 150 turns of 22-gauge 
wire would suffice. Although these single 
layer coils are the more efficient for the pur
pose, it stands to reason that a fixed coil 
of the well-known honeycomb type or even 
basket type could be used for useful 
extensions of wave-length ranges. 

A More Eftleient Method. 
For instance, if your set has a minimum 

adjustment of 300 metres, and will range 
up to 550 or so, it is very easy to see that 
a fixed coil placed in series to bring the 
minimum adjustment up to 550 metres 
would allow the set to be adjusted to seven 
or eight hundred metres. For efficient re
ception on long wave-lengths, however, it 
is advisable to have the set at its maximum 
adjustment, and do the tuning with the 
loading coil, unless this latter is inserted 
right into the circuit of the set in the way 
that they are in the case of those sets that 
'have terminals provided for extra coils. 

To insert a coil into the circuit in this way, 
it is necessary to slightly modify the wiring, 
in order that the additional coil can be 
placed in series with the original coil of 
the set, so that to all intents and purposes 
the arrangement results in one continuous 
coil, with the detector circuit tapped across 
the whole lot. 

As a matter of fact, this last arrangement 
is so much more efficient than directly 
loading the coil on to the aerial, that I 
would advise you to have a shot at doing 
it in that way when you have acquired a 
little more knowledge on the subi<:ct of a 
set's " innards." 

However, if we place a vanable con
denser in series with the earth lead and 
the earth terminal of the set, we shall be 
able to . control the capacity value of the 
whole circuit but only from somewhere 
near normal d~wnwards. We cannot increase 
the capacity, because however much ~e 
place in series, the resultant total ~11 
always be less than the smaller capacity. 
which would in that case be that of the 
&Prial and the set. Lord Robert Cecil speaking into the microphone at the opening of the new G.E.C. Laboratories. 
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I GETTING THE MOST OUT OF A VALVE SET. 
~----------------------------------------------------~ 
WE will put aside the question of 

tuning because by this time you 
will be able to realise the necessity 

of bringing this to the sharpest point 
possible, and that whilst it is advantageous 
to employ a variable condenser to enable 
you to do so, this, the capacity value, should 
be kept as low as possible, and the more 
considerable variations of wave-length 
obtained by varying or changing the 
inductance coil. Also, it might be added, 
that if you are employing one of these very 
popular coil-holders, or a "loose coupler," 
always work with the loosest possible 
coupling consistent with good signals. This 
is obtained by keeping the coils as far apart 
as possible. 

Until vou have "experimented" a little 
with your set, you should not take it for 
granted that you are receiving the best 
possible signals. At the same time, limit the 
extent of your " experimenting " to those 
things that you know you can do with safety 
.:_burnt-out valves or short-circuited accu
mulators are expensive items to replace. 

EMciency and Economy. 
With a one-valve set there is little that 

you can do towards this " experimenting," 
except in the way of ca!eful high and l?w 
tension current regulation. · The high 
tension-that large dry battery-should be 
variable, and the type that is fitted with 
a small plug and tapping sockets is highly 
to be recommended. With the filament 
resistance .regulated so that the dullest 
light is emittt:d from_ the filament w~e 

. signals are still audible, vary the high 
tension until the loudest signals result, 
and then gradually increase the filament 
brightness until, with the lowest possible 
variation of both, you are satisfied that the 
best_ possible signa~s are co~g in. . 

· Having accomplished thlB, you Will have 
effected both efficiency and economy. 
Lighting the valve filament at its lowest 
temperature increases the life of the valve 
and saves accumulator "juice," while 
obviously there will be a saving of H.T. 
pressure, thus allowing plenty of " margin " 
against the tin_le when the H. T. _battery 
begins to drop m voltage. Regarding this 
latter, when to all intents and purposes, 
judging by results, its active days are over, 
by all means purchase a new battery and 
use it, but don't threw tM' old one away. 
A rest of one or two weeks will prove that 
it is still capable of recuperation, and it will 
provide a. very useful "standby." 

A Wise Precaution. 
Should yo~ be the possessor of a two or, 

three or more valve set, there are several 
little " tips " worth noting. In the first 
ple.ce some valves will function better 
when used on the amplifying side than on 
the detecting side although they are of the 
same type and make. No two valves are 
alike in individual characteristics. There
fore, it is always a good plan to change the 
valves about until the best positions have 
been discovered. Should you have a 
separate L.F. amplifying unit connected to 
your detector paneJ, changing over the 
" line " or " input " leads on the a.mplif~~ 
ing panel sometimes results in an extra-

ordinary increase in efficiency. .On some 
" hook-ups " these terminals will be the 
"'phone" terminals on the receiver or 
detector panel. Owing to the fact that in 
some cases the L.T. positive is taken to 
earth, and in others the L.T. minus, it is a 
good plan to observe the effect of changing 
over the accumulator leads. Very little 
alteration in the circuit results, and there 

·is no danger in doing it, but sometimes it 
causes signals to be very much improved. 

Finally, although if you leave the H.T. 
terminals a:lone, and the H.T. battery 

isolated and carefully connected to those 
terminals, it is hardly likely that a blowb.
out valve will result ; it is always as well, 
apart from this, to take other precautions. 
The investment of a shilling or so for one of 
those small " pea " lamps- and holder to 
place in direct circuit (series) with one of 
the H. T. leads, to act o.s a fuse, is a wise one. 
In tl~e event of the H.T. battery becoming 
by some means connected to the filament of 
the valve or valves, the Small " pea " lamp 
will burn out, break the circuit, and save 
the more expensiye "lamps." 

DULL-EMITTING VALVES. 
By an Expert of the General Electric Co.'s Research Laboratory. 

THE electron-emitting properties . of 
thoriated tungsten filaments were 
studied by Dr. Langmuir in America 

as long ago as 1914, and American patents 
covering the use of these filaments were 
taken out by him shortly afterwards. 

When a thoriated tungsten filament has 
received no special treatment, the electron 
emission obtained from it is approximately 
the same as that obtained from a filament 
of pure tungsten. At a very high tempera
ture (about 2,600° C.) in thoriated tungsten 
a chemical reaction occurs between ·the 
tungsten and thorium oxide, resulting in 
the formation of a small amount of the 
element tkarium, some of which remains in 
solution in the tungsten. Then, when the 
filament temperature is lowered to about 
2,000° 'C., thorium atolllB diffuse outwards 
from the interior of the filament and 
gradually form a film or coating on the 
surface of the filament. 

What Actually Happens. 
Now, when an electron escapes through 

the surface of a hot filament it has to do 
work against the electric field at that 
surface, and the amount of work which it 
has to do is different for different substances. 
This amount of work happens to be less 
for thorium than for tungsten, so · that 
with the same filament temperature many 
more electrons are able to escape from a 
filament covered with thorium than from 
one having a tungsten surface. The actual 
ratio of the number escaping from these 
two surfaces at the same temperature is 
about 100,000 to l. 

When employing these filaments in 
valves, what we do is to reduce the filament 
temperature until we get the same electron 
emission as we normally use from a tungsten 
filament. We therefore save very much in 
the current used for heating the filament. 

Much Longer Life. 
For example, the tungsten ffiament in 

an ordinary receiving valve requires a 
voltage of 4 1!-nd a current of 0·7 amp., the 
power being 2·8 watts ; while a dull
emitting filament of the same dimensions 
requires a voltage of 1·6 and a current of 
0·36 amp., the power being only 0·58 watt, 
or less than a quarter of that for tungsten. 

Owing to its electro-positive character' 
and consequent greltt affinity for electro
negative gases, the thorium film . is very 
soon oxidised in a poor vacuum, so that 
special precautions have to be taken in 
manufacture in order to obtain a very high 
degree of vacuum in these valves. However, 
it has proved to be possible to obtain the 
necessary degree of vacuum under manu
facturing conditions, so that numerous 
types of receiving valves are being turned 
out which give very long -working lives
sometinies as much as 5,000 hours. 

BOOK REVIEW. 

Radio Telephony for Amateurs. By STu ART 
BALLANTYNE. (London : Chapman & 
Hall, Ltd., 7s. 6d.) 

From the point of view of the real wireless 
amateur who wants to know the values and 
constructional details of receiving and trans
mitting apparatus, this book will prove 
invaluable. 

In the introduction the writer comments 
on the fact that in his earlier experiences of 
amateur experimental wireless he had 
searched in vain for a book that would pro
vide more practical data and less fmmuloo 
than the average wireless handbook, and 
determined to write one himself when his 
knowledge and experience warranted him 
taking that step. The rei!ult we have before 
ns as we write, and it proves that Mr. Bal
lantyne has completed his task in an ex
ceedingly commendable manner. Being an 
American his wire gauges are B and S, and 
some of the apparatus is little known on this 
side, but, on the whole, those minor points 

, detract little from the value of his book. 

Beginners are reminded that P.W. 
will answer all questions free by post. 
Address your queries to Room 138, 
" Popular Wireless," The Fleetway 
House, Farringdon St., London, E.C. 
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QUESTIONS & ANSWERS FOR BEGINNERS. 
NOTE.-On this page the beginner will find a selection of questions and answers which will conciselY. deal· with many little 
problems met with in the erection of a wireless receiver. Readers are invited to send their queries to the Technieal Dept., Room 138, 
The Fleetway House, Farringdon Street, London, E.C.4, where they will be carefully and promptly dealt with. Replies are 

Q. Is ther~ any limit to the distance 
that you can tune downwards towards 
the lower wave.lengths ? 

A. Yes; you will find that to tune 
. below 200 metres is a difficult undertaking 
even with condensers in series with the 
aerial. If you shorten your aerial, you 
can tune still further down ; but for effective 
reception of telephony, it is not usually 
possible to get below 150 metres. Below 
this a smaller aerial has to be employed, 
and a system of condensers, all of which 
tend to reduce the signal strength. For 
amateur work 180 metres is a good mini
mum, as the natural wave-length of most 
aerials is about 130-150 metres, and to get 
below this natural wave-length will result 
in a great loss of efficiency. 

Q. What is meant by heterodyning ? 
A. When one station's continuous wave 

gets mixed up with that of another station, 
and these waves keep on getting in and out 
of step, or phase, with one another. This 
produces a series of notes in the telephones 
of receiving stations within range. It 
usually occurs when near-by stations have 
nearly the same wave-length, or wave
lengi,ns that have common harmonics. 
One method of receiving 0. W. depends upon 
heterodyne reception. The receiving aerial 
is made to oscillate at a given rate or fre
quency, and the incoming C.W. signals get 
mixed up with these oscillations, and the 
result is a beat giving audible signals in the 
phones. 

* * 
Q. What is the cause of crackling in the 

phones when using a valve set ? 
A. This may be the result of several 

causes. It may be due to atmospherics ; 
disconnect the aerial and see if it ceases. It 
may be due to a faulty high-tension battery, 
in which case it will probably be continuous. 
See if it ceases when you change the battery. 
If you have a loose connection anywhere, 
it will cause noises in the phones. A loose 
filament resistance, loose valve, or an in
secure 'lead from the L.T. battery will also 
cause a great deal of disturbance, and 
possibly the valve will flicker. Lastly, you 
may have a broken wire, probably in the 
phone leads, or even a burnt out, or break, 
down of insulation somewhere in the tele
phone windings. 

* * * 
Q. Do all crystals have sensitive points ? 
A. Presuming that crystals such as 

are used in wireless reception are being con
sidered, you will find quite a number that 
do not have sensitive points. The mineral 
may be quite right, but the structure may 
not be· suited for the rectification of high
frequency currents. For instance, carborun
dum is a very uncertain mineral. It is quite 
a frequent occurrence to have to try several 
crystals before you find one that will 
operate at all efficiently. Different crystals, 
even of the same type, vary considerably 
in sensitivity, and often such sensitive 

sent by post free of any charge. 

crystals as galena. and hertzite appear to 
have no sensitive spot on them anywhere. 
If you cannot find a spot, and scraping the 
surface with a penknife does not uncover 
one, you should try a new crystal. 

* * * 
Q. What is the cause of a valve filling 

with a blue light ? 
A. Too much H.T. potential. If you have 

a fairly soft valve, such as the Dutch valves 
sometimes used, the remaining gas in the 
bulb becomes ionised and collisions of elec
trons take place, causing the gas to become 
incandescent, and the " blue glow " will 
result. Decrease the H.T. voltage until th<' 
glow disappears. 

* * * 
Q. What resistance should be used for 

the.filament control? What voltage should 
be employed ? 

A. About 9 ohms is quite suitable with a 
6-volt low-tension battery. You then have 

Q. Can slate be used as a panel instead 
of ebonite? 

A. Yes; but you may find it is not quite 
so efficient. The surface of the slate should 
be thinly coated with shellac to break up 
any film of moisture that is likely to form 
on the panel. 

* * * 
Q. What is ebonite ? 
A. A specially prepared black substance 

tha.t has very good. insulating properties. 

Mr. Edwards' set 84, WarboroRd., Babbacombe. NoteP.W. map. 

a wide range of control over the filament 
current. This means of varying the current 
should not be neglected as, to get the best 
out of a valve, the filament current should 
constantly be adjusted, as the amount of 
current has a great effect upon the results 
achieved. Similarly the high-tension voltage 
should be adjustable by means of switches 
or wander plugs, as a matter of a few volts 
more or less will often make all the difference 
between good and poor reception. Especi
ally is this the case with soft detector valves. 

* * * 
Q. Is a variable grid leak ·an advantage? 
A. Yes, we would advise the experimenter 

to fit a variable grid leak to his sE)t. For 
those who are using broadcast sets, and 
always the same make of valve, this is not 
so important, but those who wish to experi
ment with various valves and various cir
cuits will fllld a variable grid leak of great 
assistance, as practically every valve, even 

. of the same make, will need a slight adjust
ment of the leak value if best results are to 
be obtained. 

It is a preparation of sulphur and rubber. 
It is one of the best-known insulators that 
can be successfully worked for the making 
of instruments. 

* * * 
Q. Can valves' be repaired ? 
A. Yes, we believe that one or two firms 

are now in existence which undertake the 
repair of valves. The price is usually about 
7s. 6d. or 8s. 6d. The G.W.I., Ltd., Imperial 
Works, Shanklin Road, Crouch End, carry 
out these repairs at about the above charges. 

* * * 
Q. How long should a valve last ? 
A. This, of course, depends upon the way 

in which it is handled. Properly treated, 
it should give about 1,000 hours of light, 
though this is sometimes exceeded. A 
" soft " valve will not last quite so long as 
a " hard " one, owing to the bo!llbardment: 
of the filament by gas ions which have 
been liberated by the collision of the gas j 
atoms with the electrons emitted from the J 

filament. 
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football NSults 
A T.lH.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 y0ur own home with a T.M.C. 
Wireless Receivet. 
There is no trouble to you. T.M.C. have engineers in every large town 
to advise you, free of cost and without obligation, as to the best apparatus 
to use. 
Your choice having beeil made, T.M.C. engineers will install the 
apparatus and periodically inspect it. 
T.M.C. Wireless Receivers, which are fully approved by the Postmaster· 
General, bear the seal of the British Broadcasting Company. 
The wide va\"iety of models are entirely British Made. 

From £4 : 5 : 0 up~ards, 
Including all Royalties. 

London, Birmingham, Manchester, Newcastle, Glasgow and Cardif! 
are broadcasting now : 

Come and listen to them any evening up to 10 p.m. at our showrooms in 
London, Birmingham, Belfast, Bristol,. Cardiff, Glasgow, Leeds, Liver
pool, Manchester, Newcastle, Sheffield. 

JJ'rifc to us for our neal'f!St address; . 

Sales Dept. and Showrooms: 68, Newman Street, London, W. r. 'Phone: Museum 5581 

Ideal Ro•e 
Exhibition 

~MC 
Stand It, Row D, 

Main Hall. 
Stand r8, Ne\" 

Hall Gallery; 

1~5ili5ii!$~~(il~~~M:•:reb t-zt 

MakesWireless ~• 
~ ....... ,..;:o~ .. ~· ..... •Y:•41l. Worth While ,.~ »"" .~ »-
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The "Everset" CrystalJ 
No adjustment necessary, 
Fits any crystal receiver• 

10/- each. 

E~ 
51 

. . . 

T :EL:EPHONE MrG .. @. LTD 
HOLLINGSWORTH WORKS, DULWICH.ID.NDON.S.E~zt. 



126 

I CORRESPONDENCE. 
To· the Editor, PoPULAR WIRJ!lLESS. 

THE LICENCE DODGER. 
Dear Sir -I ha Ye read your somewhat 

.' h"l" ddg" severe strictures on t e 1cence o er,_ 
and, whilst agreeing with you tha~ t~s 
practice is not playing the game a11:d 1s dis
honest, I would ask you what one IS to d?. 
What would you yourself do were you m 
the posit.ion of. thousands like myself ? · 

To illustrate. If you will turn to page 
967 of PoPULAR WIRELESS, you will find 
these words, " '!'he first diagram A • ' • 
could be aptly named the beginner's circuit, 
beina a hot favaurite amongst those ama
teur "'mechanics who believe there is nothing 
like the home-made set." Now this-and 
dozens of otker instances can be found in 
back numbers-is a direct incentive to 
oue and all to make their own sets. Acting 
on -your ad vice the set .is made, then the 
poo~ devil prepares to purchase . a Broad
cast.er"s Licence, but learns that 1f he does 
so he will not be permitted to use the set; 
Now sir what is he to 9-o ? What would· 
you do ?' Evade the case by declini_ng to 
take out a licence, or take out a licence 
and straightwaY break your contract with 
the P.O. ? It' is a simple issue. What 
~could you do ? Tell us frankly. 

That was my pligh~, for I knew nothing 
of that clause n~ of the B.B.C. stamp until 
my set was completed- two-valve set. 

I had to do something, so took out a 
licence and. broke my word. Nay, further, 
I have since purchased a set of 52s. 6d. 
headphones from · the Sterling _·eo!n-Pany 
which does not bear the :&B.C. stamp, so 
again I break the contrac-t. 

I ask you, sir, who sho.uld. be in the dock 
-who should be pilloried ? · -f, who acted in 
all good :faith~up to that point-or the 
Press proprietnrs who advise us a':d the 
members of the B. B. C. who· sell theu st)lff 
without the requisite stamp ? Anyhow, the 
B.B.C. stamp is but. a transfer, and wears 
off in the. course of a. few weeks. 

Having a conscience, however, imd also 
a sense of decency, I sent to the B.B.C. a 
£1 postal -order made out to them and 
crossed " A/C payee." 

New, where d,o I came in, in your stric
tures, and when. I am before the magistrate? 
The P.O. officials have been round to see my 
set on three successive· days, so what is 
goil)g to happen I d()n't know. You ea~, 
however, appreciate what my defence will 
be-copies of POPl'LAR WIRELEss. ~nd 
other technical papers and the Sterlmg 
Company's .'phones. 

It seems to me that the P.O. is missing 
its mark when it hits us, and I think that 
in common decency the "'Tireless Press 
should take up the case for us if we are 
prosecuted. Personally, I am very doubtful 
as to whether it is laur, but I cannot afford 
to fight on those lines, I should ha Ye simp_ly 
to state my case and accept the magts
h·ate's verdict.-Yours faithfully, 

A B.B.C., Nor A- P.O., LICENCE DoDGER. 

NoTE.-The above letter is printed 
.. e:mctly as received·; The case presented 
by the writer is a ·common one, and 

he has my sympathy. But sympathy 
is not much good, of course. That the 
writer has acted in good faith few can 
doubt, and I have no doubt there are many 
more in the same position as himself. The 
writer however, is hardly fair when he 
blame~ POPULAR WIRELESS for publishing 
constrnctional articles. There are some 
thousands who hold experimental licences ; 
they must be catered for. The writer asks 
where he comes in for mv strictures; he 
does not come in at all, ·because he has 
acted in good faith. The point is-:-thousands 
are not acting in good faith. How many 
readers who have made their own sets 
have forwarded colnpensatipn to the B. B. C.? 
It is the deliberate ' dodger," the man who 
avoids paying any form of ta."C, that is to be 
pilloried-if at all. When " home-made 
sets " licences are issued, even this conces
sion will still leave the deliberate dodger, 
and I cannot imagine any reader of POPl!· 
LAR WIRELESS disagreeing when I say such 
behaviour is grossly unfair. 

THE EDITOR. 

To the Editor, POPl'LAR WIRELESS. 
Dear Sir,-I wish to notify you that I 

received the American station W G Y on 
a home-made single-val-t'e set between the 
times of 3.21 a.m. and 3.51 a.m. this 
morning, February 20th, ~923. I. am 
enclosing programme of items receiVed. 
The words given are the exact words used 
by the ~.nnouncer. I think that this consti
tutes a record, taking into consideration 
the material [et my disposal. I think a short 
description of the components of my set 
will upset a few standard ideas. 

My aerial is, approximately •. 65 ft. long 
(Bingle wire, 223 gauge, copper). The l«~ad
in after passing through the. window
fr~me, runs along the wil.ll of a bedi-ooin, 
through the bedroom floor, . down a wall 
doWllStairs, and through tl&me to· instru; 
ments in the kitchen, the length of le.ad 
be,i.ng, a pproxirna t~l y, 34 ft.., a most 
inefficient arrangement. The phones I 
am using are a pair of watch type receivers 
taken from 2 -in. " Sterling " intercom
munication commercial desk telephone 
sets, the combined resistance being only 
300 ohms. The only alteration I have 
made to same is the fitting of thinner 
diaphragms. I do not use a telephone 
transformer, the 'phones being placed 
directly in the plate circuit. 

W G Y was tuned in with two basket 
coils made from descriptions given in 
POPULAR WIRELESS, the primary coil 
having 64 turns of 36 ll-ire, t~e reacta':ce 
having 102 turns of 36 vnre _couplmg 
between the two coils 2 in. 

A 39 plate rltandard variable condenser 
in series with the aerial. The earth con
nection was connected· to gas-pipe near 
meter. This is the second time I have 
received the Am!Uican stat.iop.s, the previous 
occasion being: last Friday, when I receh·ed 
WJZ. ~- . 

I ain making a few adjustments to my 
set after which I will forward you a. full 
night's programme from either W J Z 
orWG Y. 

Popular Jrirele8s Weekly, lJiarclt 17th, 1923: 

.I should be pleased if you would publ~sh 
this letter and programme, as I should _like 
to know if any ,other amateur has rect'lved 
American broadcast using a ragtime set 
like mine. 

Yours faithfully, 
. J. H. BRITTA.IN. 

5, Leighs Fold. Green Lane, Patr:icroft, 
Manchester. 

(NoTE.-As the programme gh·en 1Yy Mr. 
Brittain is t>ery long, it is not reproduced. 
It has been checked, hou·erer, and found 
cm·rect.-EDITOR.) . 

To the Editor, PoPULAR WIRELESs. 
Sir,-I have rt>ad with much interest 

your article on " Licence Dodgers." . Will 
you allow me to statE' a few facts ? . I _have 
applied eight weeks ago for an expcmuental 
licence, so far with no reply. (I called for 
the form.) Since then I have built a cryst:-"1 
set. It be.irlg home-made, I cannot obtam 
a B. RC. licence ; and, presumably,· as I 
am not a true experimenter; I cannot 
obtain an experimental licence. 

Here am I, ready and willing (as are 
many others whom I know) to pay the 
B.B.'C. royalty and licence fee if they will 
only let me. 

I do not want to dodge the· licence, but 
it sooms a pity to place the B.B.C. in peril 
for want of a satisfactory system of issuing 
licences. 

Yours faithfully, 
R. E. THOMAS. 

318, Milkwood Road, S.E. 24. 

To th~ Editor, PoPl:LAR WIRELESS. 
Dear Sir,-Having read your arti?le on 

the "Licence Dodger," I would WISh to·· 
say that I am one of your thousands of -
readers who haYe made their own sets, 
and am tmable to use it owing to restric
tions. Several of my school-mates are in 
the same position. I am quite willing to pay 
10s. 6d., or even more, ·for a licence for my 
crystal set. I agree· that' to dodge the 
licence is rather meap.. 

Also, that .there will soon be a licence 
to the advantage of t4e .. h_o111e-worker I 
do not doubt. Meanwhile, !'-would like 
to ask what I am to do, as I am unable· 
to answer the nooessary questions for an 
experimenter's licence ? 

Yours truly,. . 
WALTER J. GIBBS. 

296, Lymington Avenue,Wood;Greeil, N. 22. 

To the Editor, PoPULAR WIRELESS. 
Sir,-Your ar.ticle in POPULAR WIRELEsS. 

February 24th issue," The Licence Dodg~r," 
is decidedly interesting. I do not think 
there are so many who are desirous of 
dodging the licence fee as you may imagine. 
I have made a set (without any previoue 
technical knowledge), but cannot really 
be called an experimenter ; at the same 
time I am only too willing to pay a reason
able licence fee, over and above the 10s. 6d., 
for a "home-made set licence." There is 
far too much red tape in connection with 
"experimental licences." Why not issue 
straight away a "home-made:· licen~, 

_ and let our bovs then get on with e<qien
menting, with the aid of infornia~ion 
gleaned from your valmib1e weekly publica
tion?. 

Yoursfaithfully, . 
G. H. H. .. 

HS, Queen's Avenue, Watford. 
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BROADCASTING RECEPTION SETS 
OF EVERY DESCRIPTION 

and everything· for 
··\ .. :.;; ~- r--.:....-~ 

I SEND I 
I FOR I 

· ICATALOGUEI .._ _____ , 

THE "DUO" 
2-Valve Receiving Set. 

Designed for Broadcasting -only. 
This Set has a patent coupling and will not 

radiate. The High 'l;ension Battery is enclosed, 
and there are only six external terminals, aerial, 
earth, phones and low tension. 

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

Price complete, all accessories for working, 
Including Phones, Batteries, H.T. and L.T., Aerial 
Wire, Insulators and Valves. Total £10 15 0 

B.B.C. Royalty Stamp, £1 15 0 extra. 

THE " COMPACT" 
Crystal Set. 

Tested and Guaranteed. 
· In a self-enclosed hinged cabinet, th11 • ..,,.--. 
keeping it free from dust. A 
ment is provided at the back for the 
Phones, Tuning is done with a tapped 
coil and a Vernier Condenser. · , 

Complete with Aerial and Insulators. 
Set • £2 0 0 1 Insulators 6 
Phones 1 1 0 I B.B.C. Royalty 7 6 
Aerial 4 I Total • £3 13 6 

wireless at everybody's price 
fAu -INSTRUMENTS .J 
I PASSED FOR I 
I BROADCASTING I 
I LICENCE BY G.P.o.l ----------

THE " PERFECTO" 
2-Valve Set 

Comprises One D.T. Valve and one 
LF. valve. Functions alternatively to 
the Orpheus, this Set giving Volume 
where the other gives Range. 

A Powerful Set for local Broad· 
casting. 

Complete Phones, Batteries, Accumu· 
Jator, Valves, Aerial \Vire and 
Insulators for • £10 15 0 
B.B.C. Royalty Stamp 1 15 0 

A 

THE "ALDERS GATE!' 
Single-Valve Set complete with all Acces

sories, including Plrones,·Accumulators, H.T. 
Battery and Valve • • £7 10 0 
B.B.C. Royalty Stamp 1 0 0 

If Aerial Wire and Insulator required, s/· 
extra. 

Hundreds of testimonials for efficient 
working. 

PERfECT 
LOUD 

SPEAKER 

THIS loud speaker is manu .. 
factured for us by Siemens 

Bros., whose name appears on 
every instrument as a guaran· 
tee of efficiency. 

It is made throughout from 
a specially prepared and 
tested alloy-hence there is 
no resonance. or gramophone 
effect, the sound reproduced 
being of pure tonal quality 
and in no way distorted. 

Diameter of trumpet at 
base, si ins. 

Height of trumpet, x8! ins. 
Every loud speaker fitted 

with diaphragm regulator. 
Complete prices: 

4,000 ohms • £3 5 0 
2,000 obms ~ £3 2 I 

THE " PO~ULAR" 
Crystal Set. 

Although this Set is one of the cheapest on the market, 
the design and finish is equal, if not better, to the 
more expensive crystal sets now being sold. 
It will tune up to goo ·metres, bringing in ship 
messages np to 250 miles and any telephony withiu 
25 miles. 
Set • • •• £1 & 0 · Insulators (2) • • 6 
Phones • • 1 1 0 I . Complete Set £2 11 0 
Aerial Wire 4 6 B:B.C. Stamp • • 7 6 

-- WIRELESS' INSTALLATIONS LIMITED 
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- <DEPT. A.), 81, TURNMILL. STREET,. LONDON, E.C. 
E (Nearly opposite Farringdon Street Station, Metropolitan Railway.) 3 minutes Bolbor!l Viaduct _ 
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"LISSEN'' ANODE REACTANCE 
(l!'BIWIIIOti.U. .I' A~ 

Use t!lis Radio Frequency Amp!!. 
fying component to iaerease the 
t'at1C8 of your !let. Larr:e}y elimi.· 
nates static and other disturbances. 
s_trengtbens. w,:eak signals, brings in 
distall't statiolls. Allows use Df in
door aerial where othel'wise nat 
~':j~~~h ~ls a "Litlsen" Rotary 

:cumplete. Caa 
be liied in two 

minutes. Only one 
bole to be drilled in 
panel, and 'two SDI• 
dered- connectiOIIS 
made to tinned tags 
provided. In W. 
canges. One gives 
maximum elliciency 
" n Broalkasful& 
hand of wave· 
btgths, •'SO to 6oo 
-. 6 tappings, 
~.,;a mu!· 

~ 27/6 
The' other - .. ,. b....,...,_-. 32/6 
10 tappin&S. _. .........,. Hl'ilido, 
Only thine.,. iils loiloll- u.e ....aL 1'nn>isiDnally 
protecteL 5afts ..._..,. •ad<. Scat ..m: wit:!~ wirin~ 
.aiagram ....a....-~ ~ u:ur-~E~ • 

Jll!IBDS Nu 
Q)JIDUSEB. 

Populm· W i rcless If eckty,_ Jlarclt 17th, 1923. 

''LISSEN'' 
CO.MPONENTS 

WELL THOUGHT OUT
THEN WELL MADE 

Jf )'0111' deater .._ not stock, send 
dir-ect. No eld:l'a dae.qe for postage, 

I 
"LISSEN" Note R- WOID ...._, , 

~USSDI" LOW..fli.EQUENCY 
INTERVALVE TLUISFORMER 

T,... TZ 
MULTIPLE TELEPHONE BOARD 
That~ takes fGm pairs df trile= ill series, 
with swilldl tG art . in and .out any . number 
up to Ule tiait « !beard. a useful·~ to any 
£quip...at. Beo.utitullr madetnd fiaislled. Has ·the 
usual siiiGOU., wipi.ftg co~>t""t aiways as· 25/· 
sociatted wt.:tiJ. " Lissen " s!ritt::hes. Price 

LISS.EN Ratio 4 to I, It is eatifti1 t'listortionless. A 
scientific instrument in e~ry way. Tested 
between winding Bftd wiDding and frame at 
I ,ooo volts. The design and heavy wlndings 
completely eliminates any possibility of breal$· 
down. Gi...,. great amplmeatioa 25/ COMPANY, 

WOODCER ttOAD, GOLDHAWIC. ROAD, 
SHEPHERD'S SUSH. LOIA)ON. W.lZ. witb .perfect purity at tone. Prl.,. • 

THE' "Wemoo " Receiving Set is con
stmctled on the "' UDit " sysfr.m, 
wbi.ch enables amplifyillg paae!s to 

be added as required foc mcreased range and power. 
Sperlally ~ for broad~ under British 
conditioo.s, and indudi.ng JJ-,000-ohm Double H-ead
~eac ~ the •• Weuu::o •• No. 'I Set, lrith 
.1ts 1211ge of 20 miles, :is .more effi:c.irrd: than similar 
appa.a.tas ..rucli. -cov-ers an nn.........,.,.T11y wider range. 
Tile Ccy:sta1 is ftlclosed m a dust-proof glass casing, 
and the T-.er is very fDreiy adjusted. Provision is. 
made for t'be~nl either one or two sets of telephones. 
Price complete 'With double headgear phones, in· 
cludi~g ail Royalties and earr. paid to any address 

1n the U.K. 

£4:-::1.0-0 
BRITISH !\fADE 
THROUGHOUT BY A 
FIRM WITH A R'EPU· 

Tl\TlON. 
Write fm· fully ill us· 
trated. f'evised list No. 5 

Waiters. Electrical Mfg. CO., Ltd., 
KENSAL ROAD, LONDON, W.10. 

Est3Aolisbed Ii8o. 

BritiiA lltlrk8 tl¥n~
BRITISH OI!NTRAL ELEOTRIOAL CO., LTD., '··I. J&OIBBau A\'DQ, LODO .. B.G.l. 
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A · RADIO DINNER. 
By P. E. BELYAR. l 

~------------------------------------------------------~ 

THE first annual dinner of the Inter
national Amalgamation of Wireless 
Stleietiett was held on December 14th, 

1932, at the principal hotel in every city 
of the world wherein the I.A.W.S. has a. 
branch. The menu, which we reproduce, was 
hroadca.~ted three d&vs before tho dinne1· 
fmm the society's head office in New York, 
thu;; ensuring that every member, be he in 
Paris or Patagonia, should partake of the 
same repast, and minute precautions were 
taken that the dinner should commence 
ewrywhere at the same time. It is whispered, 
however, in culinary circles that the inter
pretation of that menu by the cook of the 
Pig's Ear Hotel, Burnem-up-Creek, differed 
slightly from that of the Paris chefs. 

Xr. F. G. Alien's Home lllade 
Wimbledon, S. 

"The dinner-table of the New York 
b-ranch of the I. A. W.S.," writes our special 
correspondent, " laid in the wireless room 
of the 'Wa.storf-Aldoria,' was one of the 
wonders of the age." 

Torturing America. 
In reality a monste,r multi-valve panel, 

the sole illumination emanated fmm the 
valves, which ran down the. centre, the 
table being laid in the usual manner; except 
that at every place, in lieu of the usual array 
of glasses, was placed a loud speaker, which, 
though in miniature, was nQnc the less 
effective, and before each plate was a menu 
and a programme of speeches, each taste
fully framed in ebonite. 

Monsieur Dufile-Decuivre, the president 
of the Paris braneh, who holds the honoured 
title of " Senior Radio Fan/' opened the 
proceedings with an able speech in. which he 
said that Esperanto had been adopted by the 
I.A.W.S. a,q the official language. 

He lm.d to congratulate the BritiPh 
Broadcasting Company on their enterpri&e 
in engaging the Spellmon Institute to teach 
Esperanto by wireless. At the conclusion of 
this speech dinner wa.'l served, and no event 
of ill!portanee was marked until during the 
second course the · Abernethy branch 
reported interference from Berlin. Upon 
investigation this was found to be merely a. 
men1ber eating his soup. Apologies were 
tendered and'aceept.OO. 

After the fish course a. break was made 
for tl:te speech of the " Assistant Senior 
Radio Fan," Mr. Cyrus Gurghiheimer, the 
president &1; the New York branch. · 

Mr. Gutgleheimer in his remarks asked 
that at future dinners of the LA.W.S. his 
European tonfreres should fit silencers to 
their wine bottles-, as the pop of drawing 
corks and the gurgle of poured wine was 
distinctly audible in New York, He was 

told that the Amenican Press were suffering 
the torments of Tantalus. 

During the rest of the evening speeches 
were made at intervals by the "Junior 
Radio Fan," president- of the Melbourne 
branch, the " Senior Tuner In,'' secretary of 
the London (England) branch, "The High 
Transformer," president of the Cape Town 
branch, and the " Chief Micro-farad,." the 
Begum of ·DungaiTee, president of the 
Calcutta branch and the only woman 
official in the society. 

Britain to the Fore. 
During the whole of the meal, music wa.~ 

discoul'Sed by the foremost orchestras of 
the world in tum.. One item, the Black 
Rhubarb Jazz Band of San Francisco, was 
specially appreciat<>d. 

While the coffee was being taken, 
l\Ime. Screccher gave an exquisite render
ing of that soul-stirring ~lo " The Lost 
Volt," from the Queen's Hall, London. 

The evening was brought to a close by 
the whole of the diners singing in unison 
the anthem of the I.A.W.S., "A Life on the 
Hertzian Wave." 

'We gather from our London correspon
dent that the only ffy in the ointment was 
that while Xew York sat down at 8 p.m., 
the corresponding time in Great Britain was 
about 2 a.m. But as a famous wireless 
expert remarked, '' Britain has always been 
foremost in making sacrifices in the interests 
of Science." 

MENU. 

Sparks Varies. 
Consomme Marconi. 

Supremes de Soles a la Micro Henri. 
Escalopes de Riz de Veau a la Morse. 

Toumedos de Bccuf Cathode. 
Selle d'agneau Tonello. 

Pommes en Grid. Artkhauts en High 
Frequency. 

Spaghetti a la Hertzian Wave. 
Poularde F arcie Potential. 
Ohmlette a la Resistance. 
Oscillations en Pannesan. 

WIRELESS RECEPTION 
BY TASTE. 

·By A. H. DALY. 

SOME time ago a paper was read before 
the American Institute of Radio 
Engineers dealing with the recep

tion of wireless signaL~ by means of taste. 
It was suggested at the meeting that taste 
-reception might be used on aircraft where 
the noise of the engine makes wireless 
reception by sound difficult for signals of 
low audibility. At the time very little 
.attention was paid to the idea-taste 
.being a. very infetior sense for receiving 

l2J 

intelligence as compared with hearing. 
Now, however, the. idea is again being 
revived with the object of enabling people 
woose senses of sight and hearing are 
impaired to receive by wireless. 

The apparatus for tasting wu:eless con
sists of the usual type of wireless receivei 
minus the receiving telephones. · In place 
of these are two flexible electrodes separated 
by a piece of ebonite. These el.eetrodes, 
which are merely two short strips of silver 
three inches long, are con.,trnct-t'd in the 
fOim of a clip which fits lightly over the 
to~ . 

In '<e experi~ents with this a.ppa;ra.tus 
the re&iver was first excited by a buzzer, 
and it was found that by using two or 
three stages of amplification signals could 
be received by taste quite well, providEd 
they were fairly strong. The apparatus 
was then connected to an aerial for actual 
reception of wireless signals, and provided 
at least four stages of amplification were 
used. all incoming signals from about 
medium strength upwards could be tasted 
distiilctly. 

A Good Etleet. 
The speed of reception was limited to 

a maximum of a.bout ten or twelve words 
per minute by operators able to receive 
from twenty-five to thirty words per 
minute by sound. But although ten words 
a minute is comparatively slow, it is very 
useful to a person unable by an accident 

·or otherwise to receive by sound. or sight, 
and it is quite possible that with a. certain 
amount of . practice. much higher speeds 
for taste _,reception might be attaineq. 

The sensatio:q. of receiving wireless signals 
by taste is, of course, rather peculiar, and 
it is open to question whether it is good 
for the health of a person to receive by 
taste. The physiological effucts of this 
methcd of receiving have been investigated 
already, and the genera.! opiruon appears 
to be that the electro-chemical action 
which takes place in taste reception will 
have a beneficial rather than bad effect 
upon the taste organs, as the , electric 
current tends to stimulate the organs 
concerned. 

It has been found that the intensitv of 
the St'nsation of taste depends largely 
upon the area of the tongue stimulated, 
therefore the greater the surface of the 

· tongue which comes in contact with the 
electrodes the more efficient and better is 
reception. 

Try It. 
Anyone who has the necessary valve 

amplification available can carTy out 
tests with taste reception. It will be 
understood that a dash of the Morae code 
is a long taste and a dot is a short taste. 
Silver electrodes are preferable for the 
tongue clip, as copper and other metals 
tend to leave the taste in an unpleasant 
form in the mouth. 

Apart from the actual experiment a 
fairly good idea. of what wireless signals 
tas~ like can be gathered by placing the 
tongue· between the positive and negative 

. ternunals of the dry battery of a small 
electtic pocket torch. If the battery has 
a1.1y energy in it, a salty, rather acid taste 
is experienced, and this will give some 
impression of what wireless taste reception 
is like~ 
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THE FUTURE OF WIRELESS 
By SIR PBILIP GIBBS. 

Sir Philip Gibbs is one or the most brilliant or living journalists, and readers or" Popular Wireless " who 
remember his vivid war articles, and the wide imaginative. thought they displayed, will read the following 

article with more than usual interest. 

THE first time I had a revelation of 
' the new miracle of "wireless," 

and some idea of its future possi
: Lilities, was in the city of Detmit, in the 
·United States. The editor of the "Detroit 
News," which gives a programme of music, 

·lectures, stories, and news every night 
: to something like two million people, 
·listening-in from many' towns, villages, 
r.nd lonely homesteads, asked me to speak 

-for ten minutes or 
so ~~ any subject 

- I lilied to this in
. Yisible audience. 

I had lately 
come back frorri 
the famine area in 
Russia, and in that 

·ten minutes I gave 
a concentrated de-

. scription of the 
tragic pictures I 
had seen. It was 
a strange experi-

. !'nee, speaking 
· down a cardboard 
f~mnel in a big 
room littered with 
mu sic a I instru Sir Pbilip Glbbs. 

ments belonging to an orchestra which 
had just been giving a selection from 
light operas, and with a fc,v.- members of 
the newspaper staff standing 'about. But, 
wmehow or other, I was conscious that 
great numbers of people .in the outside 
world were listening to what I was saying, 

· could hear the tones of my voice, and were 
receiving this message of mine. 

·A strange Power. 
It gave me a strange power. I might 

. have written an article on the same subject 
for the "Detroit News," but it would not 
have had the same effect. People wiJUld 
have re;td the headlines and skipped it, 

· or they would have read it without that 
sense of personal contact with a man 

' who speaks as an eye-witness of the thing 
he tells. The human yoice has an authority 
not belonging to the written word. It is 
also self-revealing, for a liar gives himself. 
away and a truth-teller establishes his 

- (•haracter by the tone in which he talks. 
Anyhow, here was a new instrument 

by which the human 'brain could get 
closer into touch with the minds of his 
fellow men; and, in my opinion, that is 
the supreme value of this new discovery, 
and the secret of prodigious possibilities 
which lie in the future of wireless. It is a 
miraculous ttiumph over the material 
Jimitatio11~ of life which have· hitherto 

' hampered human society and confined the 
· individual intelligence in a very small 
prison-house. 

All the progress of civilisation has been 
in the breaking down of that prison-house 

·dividing one brain from another. Language 
' came first as a means of thought trans
:: mission after signs and gestures and 
inarticulate nqises. Then came the hiero-

glyph, or written symbol, by which primitive 
man could inscribe some thought on a bit 
of clay or stone or leaf. Then writing was 
developed and manuscripts were circulated 
among the cho!jCn few, 

Then printing was invented, and books 
became more numerous and passed from 
one country-to another. Then the telegraph 
and telephone enalJI.ed a thought from 
Qne brain to be transmitted rapidly to 
another brain, and news from one part 
of the world to be published in all other 
countries within a few hours. All this 
was the breaking down of the prison-house, 
until it seemed that man's mind was 
liberated utterly, and that human thought 
had no limitations, and that no further 
conquest were possible. We now see that 
we are only at the beginning of thought 
transmission. · 

Looking Ahead. 
It will surely be possible in the future 

to talk with one's friends almost regardless 
of distance and without any complicated 
arrangements now required by long
distance telephOJ;J.es. It is even now possible 
for one man to make a speech in New York 
and to deliver his message direct to human 
brains in London, Paris, and many other 
cities on this side of the Atlantic. The 
present limitations of wireless, the first 
experimental adventureS, will be followed 
by such improvements and fadlities in 
common use that every little home will 
be a storehouse of vibrations linking up 
the individual mind with the great world 
intelligence. 

That, anyhow, is how I see this thing, 
and I am inclined to believe, without 
scientific authority, that t-his is the beginning 
of an era when we shall not only be able 
to listen to people at great distances from 
our whereabouts. but shall be able to see 
them by vibrations of light as well as 
sound. In that case there will be no barriers 
in space, and distance will be annihilated. 

But that is looking too far ahead ! What 
of this wireless now ? So far, it seems to 
me merely a scientific curiosity with very 
little practical use, and giving very little 
addition to the means of knowledge and 
enjoyment as at present developed in this 
country. That is partly due to the limita
tions imposed upon it by the Government 
and the wireless authorities. 

Until there are great numbtlrs of trans
mitting stations, and until the most im
portant news, music, knowledge, and 
intellectual activity of the nation, and 
ultimately of the world, pass freely through 
the ether to the receiving sets of the 
listeners, there will not be much value 
in the invention. The w<"akness of the 
present state of wireless is in the poverty 
of the programme presented to the public. 

It is interesting to listen to a bit of rag
time, a popular song, a violin solo, a bed
time story, an item of news .t.hat was in 
the evening papers-only as the _ first 

uncanny experience of picking up these 
things from a distance and realising its 
scientific marvel. But that is not satisfying 
after one evening at the game. It is not 
going to appeal to large numbers of people 
after the noveltv has worn off. A rather 
third-class programme of musical selections 
and comic tales, with a dreary speech 
by some second-class celebrity or a mock 
debate put up for the purpose, is, to my . 
mind, hopelessly uoottractive, and bound 
to result in a general " slump " of interest. 
Far bcHer to read a decent book. or listen 
to a gramophone, or pedal at a pianola, 
to eay nothing of intelligent conversation. 

I have had the advantage, thanks to 
the editor of PoPULAR WmELESS and other 
friends, of listening-in to the programmes 
of the British Broadcasting Company, and I 
have heard all I want to hear of that class 
of entertainment. I would not pay sixpence 
for it. Indeed, I should charge for my 
waste of ·time. But I quite realise that we 
arc only at the beginning of things, and 
tliat public opinion is bound to exPrt 
sufficient pressure to obtain a very much 
better and wider service when the initial 
difficulties have been overcome. It is 
certain that before loDg this means of 
influencing national thought will be used 
by public men who have important things 
to say, and that it will be used largely for 
the transmission of news. 

Newspapers R:p:ac:d? 
It is said that the newspapers arc nervous 

of its development, but in my judgment 
· they have nothing whatever to fear, and 

will make use of wireless for their own 
prestigC', just as in election times they 
flash the results to the public on th\l 
cinematograph screen. ' 

For wireless will never replace the 
written word. It will only aid it by the 
spoken word. An important item of news 
told one night to' millions of listeners at 
their receiving sets, will send them all to the 
papers next day to read the detailed sj;ory. 
The only way in which newspapers might 
suffer would be in losing the first publication 
of racing and football results, and the 
verdicts of great trials-which, I admit, 
would hit them hard. But t,hey must 
make up their minds to that, for it is 
going to happen anyhow, as-1t is already 
happening in the TJnited States. They 
must supplement their ordinary newspaper 
service by their own wireless news, as the, 
" Detroit News " does, and compete in 

· that way with their rivals, so increasing 
their popularity in millions of households. 

Looking ahead. it is impossible to avoid 
the . conviction that wireless is going to 
create a revelution in the means of tmns· 
mitting news and views, and will be a 
powerful aid to the educati~n of humanity. 
This country is going to be left behind if 
it allows official obstruction and narrow
mmded policy to ·limit its opvortunities 
in receiving and transmitting. 
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WIRELESS CLUB REPORTS. 
The Editor will be pleased to publish concise reports of meetings of Wireless clubs and 
asso~iations, reserving the right to curtail the report if necessary. Hon. secretaries are 
remmded 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. 

Hackney and District Radkl So_ciety. * 
The above. socioty held its usual weekly 

meeting on Thursday; Feoruary 15th, at its 
premises at the Y.M.C.A., Mare Street., Hackney, 
the ch,airman, Mr. A. E. Epton, presiding. 

After the formal business had been dealt 
with, when several new members were elected, 
three " waistcoat pocket " talks \vere given by 
members of the society on their experiences with 
radio. Mr. Kiernan gave details of .interesting 
experiments he had carried out by t.he oxtension 
of telephone leads to distant rooms in his house, 
and their utilisation for both transrnitting antl 
receiving of telephony in the house. He demon· 
strated with a couple of ordinarv watch ear
pieces connected togethct'. One ~as taken out 
of a room) find· a -conver~'3ation was· carried 
on by two members of the society by mean.s of 
these earpieces. _ . .. 

Mr. Francis then gave a short talk on a simple 
plan for utilising D.C. mains for eharging accu
mulators. His plan consisted in breakin"' ono 
of the two main switches, and attaching tl~crcto 
an ordinary d.p~d.t. knife switch, one end of 
same being shorted and the other connected 
by the two !).Ccumulator tcrmimil~. Ho wa~ 
bombarded with qtlite " number of questions, 
and gave the, usual WIH'Hing of standing on n.· 
piece. of wood or other non-conducting n1aterial 
when playing about with the oleetr;e mttins .. -

l\ir. Bell put a problem bdoro tho members. 
He stated that he had fixed it c-rystal set at 
home, using a short piece of in~nhtt('d wiro 
hung up in the room as an aerial, and an earth 
wire attached to the nearest gas pipe. Signals 
cam~ in quite nicely. ""hen tho earth wire was 
detached, signals faded itway, tho same occurring 
when the aerial wire was detached, but when iho 
aerial was detitched am! tho gas·pipc-cenncctoc\ 
earth wire was detttchod from tho earth terminal 
and attached to the aerial terminal, and tho 
ea.rth tetmin8J left unconncctf'd, tho :::;ignal::l 
were quite as strong_.a~ with both aerial and 
earth. Several theories wcro expounded, but 
no satisfactory solution was gh·cn. Perhaps 
the readers of this report mny be itblo io throw 
light on this apparent mystery ? 

Hon. sec., Chas. Phillips, 247, EYedng Hoad, 
Upper Clapton, E.5. (Letters only.) 

The Radio Sooiety of Highgate. * 
A very attractive progmmme of lectures !;as 

been drawn up for tho next threo months, 
and includes it special series of Iocturcs on tho 

elementary theory of wireless reception, and the 
construction of apparatus suitable for the 
reception of broadcasting. These lectures are 
being given on Fridays, at 7.45 p.m.; at the 
1919 Club, South Grove, Highgate, and should 
prove of groat interest and assistance to all 
those who aro taking up, or thinking of taking 
up, wireless for the first time. Lectures of a 
more itdvanced nature are also being given. 

A complete programme of lectures, aud full 
particulars of the society, may be obtained 
from the hon. secretar.v .. 

Hon. sec., J. F. Stanley, B.Sc., A.C.G.I., 
49, Cholmeley !'ark, Highgate; N.6. 

Exeter and District Wireless Society. 
A.t "the meeting of the. above society at 

31, Longbrook Street, F.!Xeter, on February 
12th, a leeture was given by ¥r· W. Smitham on 
•' The Principles of Wireless." After a brief 
account of the transmission of wireless wavos 
through tho ether, a ne! -a description of the 
various dctoctors which have been used up to 
the present, J\h. Smithmn went on to describe 

'tho various means of amplification, illustrating 
them with diagr·ams. A discussio!l.~followed. 
c\.ny person wishing to join the above society 
i" im·itcd to communicate with the secretary. 

}{on. sec., F.~. Yalentine, 10, Colege Avenue, 
Exeter, · 

Swansea and District Radio··and Experimental 
Society. 

The Swansea nnd District Radio Experimental· 
Society recently organised and held Swansea's 
tirst wireless .exhibition, which was a huge 
otweess aml was itttcnded by many people. 

Tho exhibition was held for one day only, but 
re:t!ly should have been for three or more days. 

The opening ceremony was conducted by Mr. 
,1 olm Low is, the deputy nmyor, who took the 
place of the mayor, who was at a St. David's 
J)ay fmiction. 

A yery enf'onr~ging opening speech was given 
hy tho president, Cnpt. Hugh Vivian, and a 
h<'arty vote of thanks was accorded to the 
deputy mayor, proposed by a vice-president 
of the s<>eicty, l\Ir. Kirkman, B.Sc., A.Inst.P., 
Follow of I'hy. Soc., Lond. 

Beckenham and D(strict Radio Society. 
, A most interesting lecture took place at the 
· nbovo society's head<Juarters on. Thursday, 

:Mareh bt, by Lieut. 'Valkor (2 0 M). 

Popular Wirelesa Weelc7y, March 17th, 1923. 

Great appreciation of the evenin~'s programrntt· 
was shown by all present. 

It is hoped to have a number of well-known 
amateUl'S lecturing in the near future. 

Sec., l\ir. ,T. F. Uutterfield, 10, The Close, 
Elmers End, Beckenham. 

Isle of Man Radio Society. 

A meeting was held on Monday, February 
12th, at the secondary school. There were 
eighteen members and two visitors present. In 
the absence of Mr. T. H. Colbourn, Mr. A. L .. 
Downward presided. At the conclusion of the 
preliminary business, the chairman called upon 
Mr. Gillmore to address the meeting. Mr. 
Gillmore dealt with the subject of primary and 
secondary cells. He explained that when .two 
dissimilar metals were moistened by acidulated 
water and brought into contact with each other, 
they would generate an electric current. Con. 
tinuing, he-explained the action of the Fuller, 
Bunsen, Daniel, and Leclanche cells. lie 
emphasised the importance of a depolarisihg 
agent in the construction of a cell if it were to 
be of any practical utility. Mr. Gillmore then 
passed on to the secondary cell or accumulator. 
Before concluding,- the speaker gave some 
hints for the Buecessful operation of accumula. 
tors in the hands of amateurs. Next week Mr. 
J. P Johnson will speak on "The Use or a 
Single-Va.lve Set." 

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

The Liverpool w;reless Society.* 

The annual general meeting of the Liverpool 
Wireless Society was held at the Royal Institu
tion, Liverpool, on Thursday, January 25th; 
Mr. F.. B. Grindrod in the chair. There was a 
very good itttendance. 

The secretary. read a report of a special 
impromptu meeting_ of the society~ which met 
to discuss the questiOn of a new ana up-to-date 
receiver, and it was unanimously decidea that, 
the society's present apparatus now being 
somewhat prehistoric (the society having been 
established pre-war), it was urgently neoos
sary to have a special "whip round " the 
members for the necessary funds. One of the 
members pre'lt'nt very kindly offered to provide 
the greater portion of the necessary funds and 
guarnnteed a cheque for £50, which was handed 
over the following day. Promises were also 
made by tho.rnembers present at this impromptu 
meeting to the extent of £23, and the secretary 
was then instructed to write to the members not 
present inviting them to join in the subscription 
list. As an expression of appreciation of the 
generosity of the principal donor, Mr. C. R. 
Honiball, this gentleman was olepted the first 
honorary hfe member OJ the society. 

Edit-ion going fast-send now 
to secure your copy. "Wireless Without Waste" means 

for every Amateur better Radio, less expense. · 

E VERY earnest experimenter and radio ~nthusiast needs this great guide. Packed 
with valuable hints and Clata for both novice and experienced amateur. Articles 

on general radio principles-Aerials, Tuning, Valves, AmJ;>lification, the· Electron 
Theory; lists of Radio Symbols, F ormulre, Tables for calculatiOn of Inductances, etc., 

I 
etc · series of circuit diagrams-Crystal, Crystal and Valve, One Valve, Two Valves, 
etc:' These, and clear, lucid descriptions of scores of ~~dio. compone~ts and reaso~~ 
why certain kinds best suit specific purposes, make W 1reless W 1thout Waste 

L--------------------------...:..------- essential for best radio at least expense. To get your 
I To unit Ra<lio Equtpme"{s;n: i,_'~~;;;:,t,; ~:.?scent, London. E.C.l. copy by return, .fill up coupon NOW. 

I 
Herewith ~ncloserl 7cl. P.O.(stamps. Please s_e1~d by return 

I 
copy of "Wirelf'ss Without Waste," conta.1n1ng valuable 
n1oney·sa.ving hint~ on raclio. 

NAME ... 
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_____ , ______ _j 

7 D. 
Post 
Free 

15,"16, Rydon Crescent, London, E.C.1. 
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IN introducing the above HIGH-CLA. SS REC_ EIVING 
SET we wish to emphasise that our design. excellent 
finish and workmanship~. as wen as thewondertur results 

obtained, are the outcome of expert ~tmg, and we 
claim to put before our customers a;_ WH'eless Receiving 
Set second to none at a most reasonable figure~ 

P R I C E S • (hyatty alld Tu .btn.) 

Griffin-Magnum t-Valve Set !11 15 0 
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'I'BESE SETS <UN BE SEEN OD 
DEMONSTRATED IN eft~ 

THE GRIFFIN MAGNUM SETS aFe made on i" 
"A" Quality Ebonite Panel mounted in a slOping~fronted, 
polis];J.ed Mahogany Cabinet. . 
The great feature of -these sets is that no theoretical or 
practical knowledge need be employed in working. A child 
after a few minutes' tuition could receiv-e any of the 
Broadcasting Concerts, News, etc., showing the simplicity 
of these instruments for perfect Radio reception. 
These sets consist of:- · 
Single or Double working circuit, with switches to operate 
both primary and secondary circuits, to throw Condensers 
in series or parallel and to function r, 2, 3 or 4 Valves 
as may be desired. 
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Complete List of all Parts sent Free. 

GRIFFIN WIRELESS 
82, Newingtan Causeway, 

SUPPLIES 
LONDON, 

(3 minutes from Elephant & Ca!!tlc St-ations.} 
Hop r8o6. (The corner gf Lancaster Street.) 
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S.E. I. 
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RADIOTOR·IAL 
All Editorial Commun·ications to be addressed The Editor, POPULAR 
WIRELESS., The Fleetway House, Farringdon Street, London, E.C.4. 

THE LICENCE QUESTION. 
In this issue of POPULAR WIRELESS will be found 

reveral letters from readers on the vexed question of 
home-made sets and the rights and wrongs of 
"4odllng " the licence 'fee. 
'llil'~ pu~ represent only a fraction of the 

cori'iaDINiaeuee·lllave received on this question during 
the~~·or~. 'In tonobing .on the subject in a 
~1Rlmbel' ·lwem to have stirred up a veritable 
llomets•~t o~ initraied amateurs-and; quite frankly, 
I am delighted. · 

This delight l& hardly unseemly, because it proves 
quite clearly that a large percentage of my readers are 
really keen on wireless as a serious hobby. They are 
not merely " playing about." They evince a keen 
desire to advance in their study of wireless, and quite 
rightly, they· cannot do this to any degree of satisfaction 
without getting the necessary experience by building 
their own gear. 

Probably many applicants for experimental licences 
have noticed that their applications have recently 
lleen ignored. I regard this as a good sign, for it shows 
that the whole question of granting licences-other 
than the B. B. C. variety-is under serious considera~ion. 
In fact, 1 am unofficially informed, from a very reliable 
official source, that the question of issuing a new class 
of licence is practically a foregone conclusion. 

Some correspondents ask what I would do il I was 
in their position. As the Editor of this paper I can 
hardly publish what I would do. I cannot say : " Go 
ahead, and build your set, and risk the consequences." 
I feel sure every reader will appreciate that. Because 
·Editors have· to be very careful indeed when .it comes 
to advising their readers to break the law. All I can 
ny with safety is that every potential maker of a set 
has my sympathy and best wishes for the rapid issue 
of home-made set licences. I believe this class of 
licence is not only essential if wireless is to stay as a 
permanent hobby, but that its general effect would be 
to the ultimate benefit of manulacturen and to the 
B.B.C. Manufacturers should specialise in the pro
duction of useful component parts as well as complete 
sets. And if the fee for the " home-made s~t " licence 
is increased in fair praportion, the B.B.C. mll not lose. 

I may say that I hav.e sent a letter to the Postm.aster
General informing him of the widespread deSire of 
readers of POPULAR WIRELESS to build their own 
&ets, and urging him to facilitate the granting of ~be 
" home-made let " licence. In fact, I am domg 
everything in my power to assist in drafting out some 
plan whereby the amateur is allowed to make his own 
gear without detriment to the revenue of the. B.B.C. 
Let us ~pe something will come of it, and qmckly at 
that. THE EDITOR. 

Q~') 
~ 

Owing. to the enormous number of queries 
received daily from readers of POPULAR 
wIRE LESS, 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 IJUeries. Until further notice three IJUestions 
from one reader will be the limit for one letter. 
All questions should be addressed to POPULAR 
wIRE LESS Queries Department, Room 138, The 
Fleetway House, Farringdon Street, London, E.C.4. 

Readers are rC!Juested to send the necessar)" 
postage for reply. 

The Editor desires to direct the attention of 
his readers to the fact that, as much of the in
formation giren in the columns of this paper is 
of a technical nature and concerns the most 
recent dec·elopments in the Radio u-orld, some of 
the arrangements and specialities described may 
be the subject of Letters Patent, and the amateur 
and trader would be u·e!l advised to obtain per
mission of the patentees to use the patents before 
doing so._ 

A. M. L. (Norwieh).-1 have plenty of room 
for an aerial of the full height and length 
allowed by the P.l\I.G., but do not quite know 
what type to erect. Would a '• sausage" 
or cage aerial be suitable 1 

, You do not state the nature of the transmisslons 
you most wish to receive. If you are merely interested 
in broadcast telephony we would advise the use of 
a single aerial about 30 feet high. If y::.u intend to 
devote your time more to the reception. of longer 
waw-lengtbs a twin aerial or even a sausage aerial 
will be most suitable. The sa.usage type is not 
as a general·rule to be recommended for reception of 
low wave• lengths if you can have anywhere near the· 
total measurements allowed for an aerial. Tbe.hlgh 
natural wave-length of this cage aerial renders it 
difficult to tune down below about 300 metres if 
the aerial is of any size. For experimental work 
the low wave-lengths \\ill provide ample scope for 
inVestigation, as the transmissions of amateurs on 
180-200 metres are ,·ery useful for when testing out 
~ircults. We woultl advise you to stiek to the singla 
type of aerial if you wish to get the best results in 
telephony reception. 

* * * 
A. B. (Argentine).-From what distance 

can a single valve receive telephony ? 
This question needs a great deal of qualifying before 

it can be answered. If the valve is used without 
reaction, about 40·50 miles is a good rang~ With 
reaction it will often exceed tltis, and has been 
known to give results on telephony over thousands 
of miles. American broadcasting has been heard 
in England on a one valve set. These results are, 
of course, not usual and depend lnrgely upon the 
con<Utions prevalent at the time. The power of the 
transmitting station will also have a great effect 
on the range of reception of the set. Rou~hly speak
ing 50· 70 miles for good reception of telephony on 
low wave lengths should be a fair result using one 
valve and reaction, the transmitting station using 
about one to one and a half kilowatts. 'l'he height 
of aerial, etc., of the rereiving station will, of course 
al.;o effect matters, but the above sl>ould be poosibie 
on all sin~le vn1vc reaction st>ts, · using moderate 
aerials and during average conditions. Without 
reaction 35·4:i miles is a fairly gooLI result. 

* * 
F. T. H. (Palmer's Grecn).-If I use a basket 

coil for a tuned anode coil, what value should 
it be for 2 L 0, assuming that the reaction 
will be acting upon it ? 

For broadcasting wave-lengths you will find t.l_tat 
basket coils of about 40 turns for 6oth the reactiOn 
and the anode \\111 be somewhat near the mark. Wind 
the coil with fairly stout wire-about ~0 D.S.U.-using 
nine spokes and a one inch centre hole. 

* * * 
M. P. D. (Cornwall).-I have a 3-valve set, 

and have just burnt otit a valve by letti11g the 
H.T. voltage get across the filament. Is there 
no safeguard that can be used ? 

There i~ a fus,, on the market, we believe. hut. you 
wiil find tlmt a small 2·;, volt pocket-lamp Pla<'t'd in 
series with the high tension battery will form quite a 
good fuse. · 

* * * 
J. J. T. (Manchester).-Asks for a criticism 

of a on·e-valve and crystal set. 
As vou are employin~ the valve as an H.F. amplifier 

vou -'·ill find that the crystal circuit will nee<l to be 
hmed if efficient results are . to· be obtained. For 
broadc~sting, a basket coil of about 38 turns on a one 
inch former will he somewhere near the mark if use<l 
as the anode coil. A variable condenser of about ·ooo~ 
mfd. maximum shoulLI be shunted across the coil; the 
tunin!I will be found to be very sharp. Yes, you can 
use silicon for the crystal, but we think you will 
obtain better results if you employ some form of 
treated galena, such os Hertzite or pcrmanite. You 
are wrong in insertin!Z a grid leak and cdndenser. The 
leak is onlv used for rectifying valves, or as an earth 
lenk in front of an. H.}'. vnlve coupled to the tuned 
anode coil of a previous H. F. valve. You will not 
nee<! a battery and poteutiomet.er for the crystal H 
vou use one of those named above. The choice of 
valve is not very important, as long as you do not 
use a very soft one. An " Ora" will. d~ quite well, or 
any valve that can be used for amphfymg. No, those 
Dutch valves are only useful for detectors, as they 
are very soft. A plate voltage of 60 should be ample, 
pro ha blv you will not need as much as that. Yes, it 
is hetter to have filament rheostat, as a very little 
difference in filament current may mean all the 
difference between gon<l and had results. A 6 volt 
40 amp. accumulator is ample. 

(Continued on next page.) 
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FIT YOUR OWN 
TURRET. 

WIRELESS 
MASTS 

/•. - I' 

J IIHl 
Designed by Naval Experts 

28 it. Mast in 2 Sections. 
complete - 59/6 

36 ft. Mast in 3 Sections, 
complete - 79/6 

42 it. Mast in 3 Sections, 
with telescopic top pole 89/6 

13 rt. Turret Colombian pine un
breakable masts, 2 ln. to ll in. 

7/9 
28 ft. Turret Columbian pine un· 
breakable masts, 2! in. base, It in. 
top, fitted with two steel clamps 
and bolts. Weight, 36lb .• • 25/6 

Painted 3 Coats. 

Wire rope, galvan· 
ised strand, per 100 
ft. •• 3/6 

Spare Mast clamps 
for poles (steel) with 
bolts .. .. 2/9 

Send Postage. 
Galvanised 7 -in. 
plates for wall or 
wood 1/6 and 2/3 

Steel Mast clamp to 
fix pole to wall 2/3 

lllanilla Rope hal
yard with galvan
ised sister locks, per 
100ft. • • &/9 

Insulators, Pat. G, 
3d.; Pat. E; 6d. 
Pat. F, 10d. 

Galvanised side 
blocks, 1/-, swing 
blocks & staples1 /8 
Galvanised Cleats 6d. 

Aerial, etc::Serial wire, 
7/22, per lOO ft. .. 4/6 

Douhle Steel 3-way wall 
bracket H2 cwt. strain), 
any projection to 18 in. 

. 13'9 
Solid oak posts, metal 
shoe and ferrule, 2 ft. 
6 in. by 2! iu. • • 1/11 

~ ...... '!" .. •£:»'=-l!b...:> 15 in. galvan· 
ised straining 

~ screws and 
:===--,_~ bolts J.. 1/3 

Rope Slings, 
'Hhimbles,1/9 

6 ft. Columbian pine Spars, aluminium 
ends, 21 !bs., strain ll cwt. • • S/9 

SIMPSON & BL YTBE, 
8&9,Sberwood St..Piccadilly,W.t 
Telephone : GERRARD 2660 



owl~~~d~ti:e r:~~"~~n:..:ta~s:~~~~r~i~t 
ca.ution. In tbtB ne\V Bo~k, b;y John Soott.-

~~:i~sst. -~~ff·~~ti~~f~~r ~f ~i~;:d:r~. 
number of circuits m whtcll Rea.ctum IS used. 
but which will pa.es P.M.G.'t~'·rectllirements. 
If you are not. .now using Reaction get. a. 
copy of this Book to-d«\Y a.nd see how easilY 

:~~ ~~n al!1\?~· ~r~al'~fffig 0~tlt~~s ~~t ui~ 
country by its aid. 

, cocn!:~~~··~~~~·~·~ .. ~·;;~~~;.~:··~;~;~·~~;~~··~ 
: Circuits. Two-V.a.lve Clrc~tta, Three
: Va1ve Circuits. Four-Valve Circmts. and 
: Five-Valve Circuits. Loc&l ()Bcillators for : 
~ Heterodyne recepti~n of C: W.. ValYe ~ 
~ Transmitter aud Ra.diophone Cll'cmts. : 

2/6~o:k~l 
sellers or 
2/8 post 

fne direct 

:RADIO : 
PRESS Ltd., 
Devereux Court, 
STRAND, W.C.2 

Practica1Wir£1E:ss 
ValvE:Circuits 
ByJohn Scott-TaqqartF.InstP. 

Some Good Lines 
Extra.Speeia.l4,000 ohm Head .Phones, 21/
Powerful Crystal Sets, complete with 

aerial, etc., B.B,C. paid - 60,'-
THREE- VALVE RECEIVER and 

TUNER. PANEL TYPE. Finest 
workmanship, receives all Stations £25 

Carriage paid on all. 
Let us advise you, or quote you for all parts, 

or. Complete Wireless Sets. 
HAROLD REEVES & CO., 

39, Great Windmill Street, Piccadilly Circus, W.1. 
Telephone: Regent 3953. Demonstrations 5 to 8. 

~HEADPHONES-Special Lines-
GENUINE BUNET .... 25/· .Add postage 
B.B.C. FDD BAL ........ !1:5/· please. 

\'\~.FE o~,: 'ieai:.!'.L:e~ht ...... 3o/-
B.:~;~.c. B'l'EB ING Fea.therwel.ght .... 32/• 

Bfiso~iz:n~~i~f~~oc"~r~~~bG~i~!~ts~~.~~.s,. 
7-Stra.nded Aerial Wire, 100 feet ...... .2/9 
RADIO INSTRUMENTS: Crystal Set Com• 
plete, £4 17s. 6d. FELLOWS SUPER 

Crystal Set Complete, £4 15s. 
WORTHAM BLAKE&Co., WalthamCroa. 

IMMEDIATE DELIVERY
OF AERIALS 

7122 Bare Copper, 31. 100 ft. 
7/22 Enamelled _ 61· 

Postage 9d. 
Stooks of all sizes, Silk, Cotton and 

Enamelled Copper Wires. 
Write for-priees. Trade enquiries invited. · 
K. WOOTTON & Co.,SAWLEY, DERBYSmRE. 

RADIOTORIAL 
QUESTIONS AND ANSWERS 

(Continuedjro1n previous page.) 

A. P. L. (St. Alban").-1 have recently burnt 
out a valve and have replaced it by one of a 
different make. I find the results are not nearly 
so good, have I got a poor valve ? The make is 
Mullard Ora. 

The valve is probably quite a good one, but as you 
have changed the type of valve you will most. likely 
line! that a different value of grid leak will be necessnry. 
Different valves heed an alteration in t.he value of 
the leak if you are to get the best out of the ~·alves. 

* * * 
" EDo::>A" (Shrewsbury).-! have a 3-valvo 

set, and wi~h to use different H. T. potentials 
on the various valve plates. Can this be done, 
using the one H.T. battery ? 

Yes; this i" quite easily accomplished. Instead of 
tal<in!! the transformer primaries to a common H. T. 
lead, take eaeh one to a movable plug. These plu~s 
arc 'inserted into the H.T. battery at the various 
points most suited to the separate valves. Of course, 
separate H. T. batteries can be u>!erl, though this i~ not 
necessary. .. .. * 

"MIATElTR" (Co. Down, Ireland).-I have 
a loose coupler type crystal set. Can I add to 
it so that I could hear 2 L 0 ? 

Ye•, you can add to the set fairly easily. You 
would need at. least two H.F. amplifying panels nnd 
probably an L.F. ampllfieras well. On the whole, 
as the set is not of a particularly efficient description 
:is you now have it, you would do better to dismantle 
it and either make up a 2 H.F., crystal ami 1 I .. F. 
set, or a four-valve set. You will find the articles by 
)Ir. Hersey, which appeared in our is~ues Nos. 26, 
34 and 35, of great assistance. These artlrles <le
scribe a unit get which is very u~eful. as any number 
of valv<) panels may he arhkd at "ill. 

* * * 
"SECOND YEAR" (Nr. Burnky).-1 am 

thinking of building a dual-amplification set, 
using one valve and crystal. What size coils 
do I need ? Can I use honeycomb coils '? 

Yes, for the A.T.I. and the secondary you can use 
coil:-> of about. 35 and 50 turns, according to the wave· 
lengths you require. 

* * * 
What H. F. transforn1er do I need ? 
A plug-in transformer will he quite O.K. l.:st' one 

to cover the necessary wave-lengths, and tune it by 
means of a variable '0002 comlenser across the primary, 
See our issue of No. 36 for the constructioil of H.F. 
tran~formers. 

* * * 
.What voltage do I require on the anode ? 

About 45 to iO volts. This depends upon the type 
of amplifier used. Hememher that you need a val\'e 
that will amplify. lt is no use obtaining a soft 
wlw, which will be only u'eful as a detector. 

* *· * 
What si:ie aerial do I need, and do I need 

two variable condensers ? 
l'se the ordinary stanuard P.M.G. aerial. You 

need three variable condensers altoget.her, one for 
the primary A.T.I., one for the secondary, and one 
for the H.F. transformer. You will find that the 
circuit needs some experimenting with before good 
results are obtained. 

* * * 
R. B. W. (Glasgow).-What size coil do I 

need for 360 to 440 metres ? What capacity 
should the condenser be ? Need the earth 

• wire be insulated ? 
A coil of about 60 turn~ of 22 tl.c.c·. on a 3 inch 

diameter former should prove satisf&ctory. The con
denser should be about '0005 to '001 and is best con
nected in series between the coil a.nd the aerial. 'The 
earth lead need not· be insulated. This is because 
all that the lead Is likely to touch is already earthecl, 
a.ncl would thus only help the oscillations on their 
path. In the case of the aerial we want the oscilla
tions to go through the set, and thus no path to earth 
must be provided. Hence the need for highly insu
lating the amial. 

* * * 
A. B. C. (Hampstead).-! am thinking o£ 

building a small portable crystal or one valve 
set. Can I use v-al'iometer tuning, using 
basket coils ? If so, how large should they 
be for 350-450 metres ? 

The use of basket coils for Yariomcter tuning will 
give quite good results. We presume you intend to 

(Cantinued on next page-) 
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HALL'S 
. WIRELESS ACCESSORIES 
with the'' HALL MARK'' 

of QUALITY. 
French •• Brunet " Headphones 

22:/6 Postage 9d. 

French " Sidep" Headphones 
21/- Postage 9d. 

BRITISH HEADPHONES 
4,000 ohms. Very Light. Beautifully Finished 
Stalloy Diaphragms. Complete with Cords, 

Adjustable Eal'picces. 

1 9/6 Poatage 9d. 

VARIABLE CONDENSERS: 
Capacity Parts Assembled for 

eomplcte Panel Mounting 
·001 616 . 12/6 
·oo75 s/6 12/-
·0005 4/6 10/6 
•0003 31- 8}-
·0002 2/3 71-
·0001 .. .. 21- .. . • 8/-

Top and Bottom Drilled Ebonite 
Plates, 1/3 extra, Vernier, S/· 

Intervalve Transformers, Ratio 3! to 1, finest 
manufacture • • . • • • 12}9 ..i. 5 to 1,14/~ 

Crystal Sets in Cabinets from . . 22/t> to £3 10s. 
Aluminium CondeDSer Vanes, fixed andDlQviBg, 

22/24 gauge • • .. .. .. .. pair. 1 d 
Spacers, true to ·001. Small, doz.2di large, doz. 3d 
Ebonite KMbs, tapped 2 B.A. wltb'Dl'ltSSIIut-

1st quality, 4id ; 2nd quality 3d 
Aerial Wire, 71'/2 hard drawn copper, in l.OOJ.t. 

lengt.hs • • • . • • • • . . . . • • • • 2/9 
Valve Legs, with nuts and washers, 1d. each; 

doz. .. .. .. .. .. .. .. .. 9d 
Two Coil Holders, soli.d ebonite 6/9;mounted on 

mahogany .. .. .. .. • • .. . • 4/9 
Three Coil Holders, solid ebonite, with long 

arms to avoid capacity effects • . . • . • 9/6 
Crystal Detectors, adjnstable in every way • • 2/6 

Do. do. enclosed in glas.~ case • • . . 4/6 
Engraved Ivorine Scales, 0-180, round or 

square .ends . . • . • . :. . . . • . • 4~d 
Filament Resistanoes, extraw:dinary value, 

velvet action . • • . . . 2/6, 3/6 and 5/6 
Switch Arms, complete with knob, collar, 

washers, bnsh nuts, etc. 11lt quality, 1/6 ; 
2nd quality .. .. .. .. ... .. .. 11~ 

Valve H11lders, turned ebonite,· complete with 
nuts, 1/3 ; 2nd qualiey • • • • • • . • 1/~ 

Crntal Cups, Plain 1d.; oue, two, or three 
screw .......... ·.. .. .. 3d 

Terminals,oomplete with nut and washer 'f}d.,2d.,lld. 
Basket Coils_. set of 7 .. • • .. .. .. .. 8/
Contact Stuas, l in. by l in., 4d. per doz., eom· 

plete with nut a.nd washer . . doz. 6d 
Insulators, white egg, 3d. ; green egg, 4d.; 

green shell .. • • .. • • ..• . • each 4d 
Stpp Pius . • • • . • • . 9d. doz., ea:tlh 1 d 
Valve Pins 1d, each, with nntand washel' each 'lid 
Brass Huts, 2, 3, 4, B.A., doz. 4d. 5 and 6 B.A. 

doz. .. .. .. .. .. ·.. .. "3d 
Ebonite Sheet, -i'.. t. f (cut to any size) lb. 4/6 
Fixed Condeusers, any capacity • • each 't /S 
Grid Leak and Condemrers Combined each '3/6 
Slider Plunger, complete, • • . • . • • • each 4d 
Slider Rods, 12-in. or 13-iB. 1-in. square brass, 

drilled· both ends .. • • .. .. .. 4d 
Hertzite, 1/6. Bornite, Carborund.um, Galena 4d 
Screwed Br81111 Leugths, 12·in. 2 or 4 B.A. each 4d 
Inductances, wound 22/24 enamelled wire, each 3/2 
Leading-in Tubes (Ebonite) 6·in. 1"/-, 9-in. 

1 ;2, 12-in. each. 1/4 
Orders under £2 kindly 'remit ample 
postage. Balanee refunded if exce88 sent. 
SEND FOR FREE CATALOGUE. 

T RA D E HALL'S SUPPLIED' 

',P-HONE: REGENT 1282 

71a,Beak St., Regent St., London, W.l 
Our only Addrese. We have no Branchee, 

Ho.urs: 8.80 a.m. to 8 p.m.; 1 p.m. Saturdays, 
Between Piccadilly Circus and Oxf01'd Cir&us 
'Buses 3, 6, 12, 13, 15, 82, 51, 53, 59 cmd 88pass 
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T~Eg(~gJYir-~~~)'1tii~ll~j~:~}L~ 1 i~~:; _{\~i~cY:::ii0s 
to r{'ad on(· or two g-ood Hooks whtch 
t•xplain its salient points in nun-technical 
languagt·. 
Hen arc t"·o-hotlt by tllf' J-:ditor of 
• • Modern \Vn·cless.'' Uct them to-day. 

!{)\lot'i~b~~o~,f~~~~~~g i~hc~~·,::Yd !l1~~~ 
time. 
Wireless 6o· SitnpUfied 1' 
f'or All Wirel•ss ,• 

o1· nt1. pust tree. or l!H post tree. 

Radio Pr~ss £td~. · 
DEVEREUX COURT, STRAND, W.C. 

ELECTRADIX RADIOS 
Immediate Delivery 
from our Huge Stocks. 

Everythi~ from a Recorder to 
Earth Clip. 

The best equipped City depot. 

COME AND SEE US. 

an 

9, Colonial Avenue is first opening on left 
in the Minories, near Aldgate :>tation, 

Metropolitan Railway. 

LESLIE DIXO.N & eo. Aven~~·fl66. 
- · 9, Colonial Avenue, London, E. 1. 

- ~ GOVERNMENT. SURPI;.US. 
Accumulator Cases .. Teak, Ft'lt and Rubber-lined 
Foolproof. Complete- witit Termmals, etc. Cosb 

~b~ . '~~~~~. n~~'t·h 1~orK~i·~~~D~t ifg!{J~~GAi.\l; 
'· ., 35, Robe:rtson Street, GLASGOW. 

;-----:-' WIRELESS INVENTORS..,......--, 
:Patents oand Trad~ Marks.· Advice Hand-book· .,I 
and Cons. free.-B •. T. KING, Regd, _ Patent 

--Agent ((J.B, & U.S . .\,), H6a, .Queen Victoria 
· St~ E.C.4. 'Phone. : Centzal 682; , 36 yrs. refs. 

RADIOTORIAL 
QUESTIONS & ANSWERS. 

(Continued from previous page.) 

let them slide, one over the other, in a flat position.· 
You can u8e a thin cardboard former for each, having 
about 9 slots and a centre diameter of 1 in. to 1l in. 
Winding with 26 d.c.c., about 42 turns on each coil 
will be sufficient. The coils are, of course, connected 
in series with one another, and in series hetween 
aerial and earth. No, you do not need a variable 
·condenser. 

* * * 
S. C. S. (Haywards Heath).-Is it possible 

to burn out a YalYe on four volts ? The one I 
use is an " Ora," and no filament resistance is 
provided on the panel. 

With the type of valve you mention and others of 
fairly similar clmraeteristics -there is no danger of 
doing so, but you will find that using just the one 
valve the full four volts will not be required, and by 
not including a filament resistance you will he wasting 
a certttirt amount of current, quite apart from the 
question of efficient results. With regard to this 
l_atter you will discover with a filament resistance 
that there is a more or less critical adjustment for 
the filament temperature of a valve where either a 
decrease or an increase will result in a falling off of 
signals. It ie only possible to discover tllis paint by 
means of a filament resistance . .. 

* * 
"PuzZLED" (Northampton).-Why is it 

that a crystal will only allow current to pass 
through in one direction ? 

Th" action is thermo-electric-in other words, an 
electrical effect. produced by the generation of heat 
at the point of contact. between the crrstal and the 
other element of the detector. 

* * * 
F. M. (London, E.).~Could not wireless 

messages be sent by means of a machine that 
would send them in the form of a code only 
decipherable by some specially set receiving 
apparatus quite apart from the question of 
wave-length ? Something like, for instance, 
a Yale lock and its key. 

Such a scheme for transmitting messages by code 
only decipherable by the receiving instruments at 
the one particular station has already been intro· 
d uced in S\veden, and it is intended to operate by""this 
method between the new high-powered station at 
Grimetown, near Gottenburg and the other Scandi
na vian countries and America. This system, styled 
the Cryptographic wireless telegraph, automatically 
turns the telegrams into secret code at the sending 
station and transfers them into straight· text at 'the 
receiving station. 

c * * * 
· R. T. R. (Bampstead).--'What is the "pea

nut". valve ? 
An· American valw of small dimensions that will 

function quite well on a 1"5-volt dry battery filament 
supply. 

* * * 
_ W. S. P. (Hanley).-I am 30 miles from 

Manchester. · · Could I hear it on an aerial 
35 ft. high and GO ft. long with a crystal set ? 
: We are afraid that: although with fine lldjusiments 

it woulll be possible, it is very doubtful. 

(Continued on next page.) 
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~ OMNIPHONE ~ 
~V ARIOMETERS 
= Solve -your tuning problems. 
= Thi8 instrument is a complete tuner for the 
~ broadcast wave-lengths, tuning the standard =-

100-ft. aerial between 300 and 525 metres, :::: 
and is inftnitelv more efficient than slider = 
coil or tapped Jnductance. Can be used in ::=: 
series with fixed coils for longer wave- ~ 
lengths. Special precautions have been ::=: 

= taken to reduce self-capacity to a minimum. = 
As for results, London telephony- ha<~ been -
heard in South Wales with a crystal detec- = 
tor, and in North Lanes with a· single-valve = 

~ non-reacting set. = 
= Price, complete with engr_aved dial, ready ::=: 

f,or panel mounting, sent post fr..,, ::=: 
= 

= ~ -~--15_/6__, __ 
~ OMNIPHONE WIRELESS Co. = 

24, Warwick St., Regent St., = 
= LONDON, W. 1. = = = 'Phone: Regent 3,335. 20 yards from _ 

Regent Street, between Maison Lewis and = 
_ Robinson and Cleaver's. _ 
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GREATEST POSSIBLE VALUE IN 
VALVE AND CRYSTAL RECEIVERS 

AND ACCESSORIES. 
Complete lnstallationtt. 

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

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

221, Ivydalo Rd•, Nunhead, London, s. E.15, 0 

ACCUMULATORS, H.T. BATIERIES, 
AND VALVES. 

NEW AND GUARANTEED, 
4-Volt, 25-Anip., Celluloid, .. 11/3. Postage 1/· 
4-Volt, 40-Amp. 17/6 j 6-Volt, 40-Amp. 25/6 
4 " 60 " 21/3 0 " 60 .. 31{-
4 .. 80 .. 27/· 0 " 80 " 36/· 
4 ,; 100 .. 33/· 6 u. - 100 " 45/• 

Pacldng 1/6 extra. .racking 2/· extra. 
1\IULLARD ORA VAI"V S ,15/·, Postage Gd 
MARCONI " R" VALVES .,17/6, Postage 6cL 
36-V., H.T. Battery, HeUesden, 

with Plugs • • . • . • 8/6. Postage 1/• 
60-V. H.T. Battery, Hellesden 

with Plugs .. . .. · .'.14/-. Postage 1/• 
Cash witb orJer. Goods despatched PM' return. 

LOWKE & SONS; LTD., Northampton.; 

~v-vR U BB ISH"-""-· 
Is easily obtainable. Buy right andso insure 

custom. 
LARGE STOCKS OF , 

Ebonite, Sheets, Rods and Tubing kept. 
Moulded Dials and Knobs, etc. 

DON'T HESITATE-Write for Price List 
Now 

THE EBONITE PARTS SUPPLIES 
5, Compton St., Clerkenwell, London, E.C.l 

FOR ALL WIRELESS PARTS AT FACTORY PRICEl 
13/15, WHITCOMB ST., W.C.2 

Regent 5469 LONDON. 

A TH.OROUCH . KNOWLEDGE OF ·WIRELESS FOR 
EVERYONE AT AN INSIGNIFiCANT COST / usl plug in-that's all. 

To gain the fullest enjoyment from his hobby every amateur 
ought to liave the scientific·principles of wlrelilsll at his finger 
tips. You can do this easily and quickly by taking a course 

of our · ' 

PLEASANT LESSONS BY· POST- AT YOUR LEISURE. 
Our system of Individual Tuition cannot fail to bring you great 
benefit. Aniong oi1r students \i·e numbeJ Highly Tmined Scientists, 

r ··noct.ors: .. Magistrates, etc., as well as tliose. with no scientifio 
training \,Yhatever. . . ._._ 

.. Special :Foe for the C:onrse 0,'~ upon enrolment, ·and :fiye monthly pay·· 
melits·of 5"/-,'or 30,'-·'in orie payment .. 'This'is1>1 great educational value 
alld interest.' . __ . • . _ _ • ' 

· A Iiio Popular· Courses in Automobile Enuinmiti!l, ll!ina Traininu, etc., ci: 
· tlie.sam~'fd.« - : . - . •·· · • ... . - . _ ... 

BEGIN NOW by sendi~g for full particulars from 

The National Institute.·. of Applied Science, 
3, 5, & 7, OLD QUEEN STREET, LONDON, S.W, 

CONNECT YOUR 'PHONES IN SERIES 
WITH THE 

No Screws. No· Nuts. No. Wire. 
ASK YOUR 

DEALER 

FOR THEJI. 

PRICE 

1/8 
Post Free 1/8, 

MARKS, WABQ &,,0., LTD., 
. Wholesale E/e(Jj*f:!l Supplw• 

and Manufacturers, 
28, High Street, Islington, N. 1. 

'Phone : North, 3888. 
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RADIOTORIAL 
QUESTIONS AND ANSWERS 

(Continued from previous page.) 

L. F. (Birmingham).-Which [makes the 
l!est earth-copper gauze, copper plate, or 
copper piping ? 

We should use the copper gauze in preference to 
either of the two others. ·Bury the gauze as deep 
ID the earth as is practicable, in a horizontal position, 
lbough this is not very important. 

• • * 
"DuMMY" (Blackburn).-1 have a coil 

wound for 12! in. with 26 enamelled wire. 
What is the wave-length if the coil is 4~ in. 
in diameter ? 

About 300 metres to 3,400 metres, using an average· 
1lzed aerial. 

Do I need a condenser for tuning this coil ? 
You would not be able to tune the coil solely by 

means of a condenser. The coil should either have 
a slider or be divided up into a number of tappings 
taken to studs and a switch arm. The condenser 
could then be employed to give you fine tuning. . A 
variable condenser of about ·ooo5 mfd. would be qmte 
large enough. ... * • 

"AMPLIFIER" (Burnley).- What would be 
the ranges in miles for telephony reception 
on a crystal set using (a) H.F. amplification, 
(b) L.F. amplification ? 

Roughly speaking, if H.F. amplification were used 
without reaction, as would be necessary if only o':e 
Yalve were employed, the range would be app~oxJ· 
mately 50 miles maximum. With one L.F. amplifier, 
a crystal set will only receive telephony up to about 
30 miles as a general rule. With good conditions 
and efficient sets, these ranges are, of course, SO~l}C .. 
times exceeded, while in many cases the opposite 
occurs. 

... . "' 
"IGNORAMUS" (Windermere).-! should 

like to be able to hear all the broadcasting 
stations on telephones and, say, one or two 
on a loud speaker. What set should I require ? 

You would need quite four Yalves, ns you are a 
considerable distance ·away from even the nearest 
etation. For re~eption of London on telephones, 
one H.F., one Det., and two L.F. vahes should be 
O.K. You may find that for Manchester and New' 
castle-your nearest centres-another L.F. ,·alve is 
needed in order to operate a loud speaker success· 
fully. Why not build the set up by units? You can 
then add valves at will, and need only use the number 
of valves you require ·for .any one station. 8ee our 
Iss-ues Nos. 26, 34, 35 for a useful unit set. · 

* * ... 
"PATENSE" (Drayton Park).-How long 

thould the earth wire be ? If I lengthen the 
phone leads, will it interfere with reception ? 

Keep the earth lead as short as possible.. In any 
case use thick wire for it ; 7/22 copper wire, as used 
for the aerial; Is· about the best. No, the lengthening 
of tbe phone leads will not. red11ee the signal strenl!th 
If they are not made too long. Use ordinary lightmg 
flex for this purpose. 

* 
P. N. (Dulwich).~Which will be the most 

efficient for an cight-niile range for loud
•peaker work-a two-valve set employing 
one L.F. or a crystal detector with 2 L.F. 
etages of amplification ? Is there any reason 
~hy I should not use a crystal detector, 
thereby saving filament current and being 
able to use another stage of amplification with 
the same consumption 't 

For loud-speaker work, a crystal detector with 
two L.J!'. will be much more efficient than just two 
valves. Using a good stable crystal detector, car
borundum and steel with a battery and potentiometer 
for preference, there is no objection at all to such a 
valve-crystal combination ; in fact, we have always 
had a distinct inclination to the emp.loyment of a 
crystal detector in most valve circuits. Naturally, 
from time to time even the most stable of crystal 
detectors will require a slight readjustment, and for 
this reason those amateurs who can afford to bear the 
slightly increased initial and running expenses, and 
JlOSSCSS fairly comfortable available charging facilities, 
prefer the valve detector. 

Will dull emitter valves function as ampli
fiers with valve or crystal detectors ? 

Yes. 

HULLO! HULLO! HU·LLO! 
Compare our prices with our competitors and remember our goods are 

GU AR.ANTEED. 
We manufacture the famous 

'W .B. C. 
VARIABLE CRYSTAL 

CONDENSERS. DETECTORS 
Photograph of one of our .0002 Type. (DUSTPROOF) 

We consider that our Condenser is 
the very best on the market. 

l~J?i~~¥~/Bt~l~o~leS~~~Jicnob (murh 

137 

superior to Brass Pointer and Ivorine Scale). 
11. EBONITE CIRCULAR Top and 

Bottom End Plates, accurately drilled 
[g~ ~~~et~8b1~:sha~~J>&~~l. mounting, includ· 

NOTE OUR SPECIAL FEATURES 
3. CONTINUOUS CONTACT COIL CON· 

nection and nut. 

g!ih~~yt~Vf~ ~~acf"Jite tox:~~~m:/~· tt'~ 
necessary aluminium vanes (fixed and 
moving), spacers, spindles, nuts. 
washers, etc. Assembled 

Unassembled Complete 
Parts of for panet 

above includ- mounting, 
ing· knob but incl. knob, 

No. of without dial & dial, and 
?cr&;city . PIA~~- "6/3plate• e;d2~:tea. 
.00075 43 6/3 11/6 
,0005 29 4/3 10,'-
.0003 19 2/9 7;6 
.0002 13 2/3 6/6 
.0001 7 2/- 5;9 
VERNIER 3 119 5/3 
It Trorine Sralo and Pointer required inttead 
ot Ebonite Dial, deduct 9d. from each of the 

AssPmb!cd Condenser prices. 
Packina alld l'ustaoe, 1/- per set; 2 sets~ l/3; 

3 sets, 1/6. 
Full details how to el"ect enclOsed with 

each unassembled Set. 

Top and BOttom- Ebonite Circular End 
Plates, l/6 per pair. By post 1/9. 

1\.'0TE . .:_ActuaHu the bottom plate is a circle, 
and not half-circle as shown in photo. 

1. Universal ball-pointed arm. 

2. Celluloid dustproof casing, and 
highly finished top and bottom 
eboni~ circular end piates. 

3. Flat ribbon eat's whisker. 

This detector unit. is easily dis
mantled for changing crystal. 

Price 5/- each 
Packing and posting 6d. each. 

Don't purchase any article 
you are offered, but insist on 
your variable condensers and 
crystal detectors bearing the 
:W.B.C. hall-mark of quality. 

~'~~~~::~+.~~~~~~~~~:~~::~~~~ 
WE CARRY STOCKS OF .THE FOLLOWING WIRELESS ACCESSORIES: 

Ebonite Dial, 0-180. Best qualit;r. Bored Brunet Headphones, 4,000 ohms, 25/ .. a 
in centre, 1/3 each. By post 1/6. pair (complete). Dy ~ost 26/3. 

Ebonite Knob: Tapped 2 B.A., 4ld. each. Ba~~:~.f~llt .f!";f.g•By og0,\0 4~-g?o metrca. 
By P_ost 7d. . COLOURED. Sleeving, 1! m/m, 6d. a 

Ebon1te Valve Holders, (best quahty), oom- yard. By post 9d. 
plete with 8 nuts. 1/3 each. By post 118. Leading-in Tubes, ebonite with terminals. 

Superior Fixed Condensers: .0003, .0005, ·12-)n., l/6. By post, 2}· • 
. 001, .002, 113 each. By post l/8. -'.bove 6.-m., 112. By post, l/8. 
.002-.006, l/6 each. By post l/9. Ivo~We 

8
:cales, engraved, 0-180, 6d., By 

Lan!!la~~~lit~~~iJ?~ ea!~~s; P:S~th21 tf.nob Iv~i~~e T8.bs, engraved assorted titles. lld. 
Filament Resistance&, Inc. Knob, FIRST LARGE STOCK of Vanes Spacer 

QUALITY. 3/· each. By post 3]6. Washers Brass Washers, .J!flits, Rods 
Aerial Wire, 7/22 bare copper, Btranded. Terminals (4 B.A.), Valve Legs: 

Price per 100 feet,, 3/•. By post 4/·. Ebonite Sheets, ett., a.t current prices. 

SPECIAL ATTENTION GIVEN TO · lUAll, ORDERS. 
All Goods Despatched by Return. Subject to Seven Days' Approval orlUoney 

Returned, 
SEE OUR SHOW WINDOW-39, GREAT WINDMILL STREET, W.1. 

WHITESIDE BLOOMFIELD & Co. Ltd. ~fi~2r..~~~~:~~~~t·c~::J's: 
. l l l London,. W,1, 

Open 8 to 8. Telephone: Regent 3749. (Two minutes Piccadilly Circus.) 
TRADE ENQUIRIES INVITED. 

(Continued on mxt page.) ~===2=2~::::=~====================:=:::;::~ ========== ==:=: ;~ 
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WD:wft.AND•s BRITISII 

EBONITE 
6, CHEAPSIDE, E.C 

AND 

32! Northamptoa~Clerkenwell 
188, BlytLe Ri~Btl; Hammersmith 
'Ph~ - .--Q.EIIBENWU..L 

"Portland's &. 1. Drilling Mat," 
36in. X !:&in. x !in. 7!lbs. £16 3 

"Postcmce B Quality Half Mat,'' 
35iu. X I7!in, X tin. . . £11 0 
35in. X 17;\in. X of& in. 18 0 

" Mat by Sandblasting; •• 
24,iu. X 24in. xtin. 6flbs. £11 0 

Halhheett-hllll priee plu la. Postage-· and 
Packing la. 3d. auy weig!D. 

.MIOVE ARE TRADE PRICES. 

Panela- cut to any size, edges dressed 
fd. per square inch. Trade 15 per 
cent. discount over £Z. · 

TR~. Buy now wJtUall haV&tllem. 
;~6 in. lengths headin!J:·ln Tube. ~d. per inch. 

Postap.·amlPaclting la. any quantity. 

Stocks ready. 
Ma1l Orders to: -

6, CJIEAPSII)E, E. C. 
Aerial Wire, roo feet 
Inductance-

Ebonite, per inch 
!solo, per inch . • . • 
Ebonite, 20 tappings 

grystals-
Anszite- Granula (" AGr ") 
Hertzite 
Silicon 

Detectors double claw, glaS'S 

S'. d. 
3 g, 

0 8. 
0 3 

12- 6' 

1 9 
1. 6. 
o· 4 

cased •• 4 6 
Condensers; Fixed Dubilier 3 0 

, variable (Parts) .ooi 8' 6 
.BraS'S Parts. (Better send sample 

order and ask for price list.) 

Trade enquiries invited at all addresses 
Of jrl)m oountry and abroad to:-

6, CHEAPSIDE, E.C. 
PHONES. 

I stock most makes., 19/6 to £2 10s. 
I advise %6/- "Portland's selection.'~ 

L.F. Tli.ANSFOB.Mlm. 
" The Portland" l...f.-/6 

(Trade should see this transformer.) 
WIRES, BUZZJIRS, LOUD 
SPBAKIIRS, PULLEYS, COILS~ 
MICA, TDI:VOlL, SLBEVING, 

DBILLIN'G, BNGRAVING. 
U possible·send small s&mple order. 

SE.TS. 
B.B.C. CRYSTAL IN EBON-

ITE CASKET (Portland's 
make) 

Parts 
B. B. C. 2 -VALVE 

CRYSTAL 
Parts 

£515!
.. £1/12/-

AND · 
£10/10/

.. £3/3/-

:-dAMES PORTLAND 
(M.ML &RDERS) 

6, CHEAPSIDE, 
LONDON, E~C. 

RADIOTORIAL 
QUESJ'IONS AND ANSWERS. 

(Continued from previous page.) 

•· CosMos ,; (Dnnedin).-Is a grid leak 
neeelilila.ry in an amplifying circuit ? 

Generally speaking, a gri<l leak is emplo)'Nl only 
on the grid of th~ detect-or valve. 

* * * 
H. F. R. (North Mount Vernon).-Do ether 

waves travel through or ·over mo-llllltains? 
To a greater extent they are presumed t& t-ravel 

over them,. although they have OO.,n proved to 
peeetrate to varymg-~ inio' tbe e&1'th and 
tlm:mgh such projecting nat-ural obstacles. 

* * .... 
Do interveningmnnntains affect; the st:rength 

of wireless :mesqges ? 
Yes, in ~rtain. eirnmlstanees \'efY con~blr. 

For instanCf', a motlfttain can have a "i!~Uekting •' 
ellect to stations closely ov~tmng,by them, 111ilrough 
it is not noticeable in-every indlvidual rase. 

.. * * 
What. goographical oonditioltl! afiect · wire· 

1-messages m01tt ? -
The proximity of-:riv0rs and the st>a, = espeeiallr 

when such lay directly between the lrallimi~t-1111! ami 
reeelving station, we should thlDit; unless m'I!Wsel~
tlle nat-ure of tlle natural oonfomratlon of the inter· 
vemng areas will more aptly an.d adequately aJIS\~er 
tllat· qu~stion. Wireless waves will more eas1ly 
radiate, or radbote with less loss in energlC~ t!Bough 
a!Berption ovel' wat&- m rooist- ~UD>md. Jl'latarally. 
Jar!lfl OO})E!Sits of Bll!tal Olel'l-will flllld to RfieriTether 
waves and eau'*' inetliciency in wiffless communica
tion with a point so affectecl. 

* * * 
· " AMATEtrR " {Londoo). -I get strong 

signals on my super-crystal ~·.and am think
ing of adding an L.F. amplifier fur a loud 
speaker. Will this be O.K. ? Would an old 
gramophone horn do ? 

If the sign:Us nTe un~rahl)· lond when you have 
the amplilier fitted" the sf't, sllfi!ll<l be capable of 
working a sm:illloud speaker. You will he able to 
:ulapt a gramophone born fairly satisfaetorily for 
use as a loull speaker. Of course you will stil! have 
the gramo11h0B<' effect, anll t_he ~pparatus mll not 
give such pure tones as are obtmncd by the use of 
ordinary headpb~s. * * 

B. J. F. {Tottenham).-I have constructed 
the crystal set described in l'oPl'LAR WIRELESS 
recently, and would like to increase the wave· 
length. Can I ~o this ? . , 

Yes, quite easily. Place ba~ket- rods (loa<lmg 
coils) in series- betm~en the aenal lead·m and the 
aerial terminal of the set. 

"' * * - "AERIAL" {Muswell·Hill}.-lhave myaerial 
arranged on pulleys, so that I can _let it down 
when required. Ought I to clean 1t at all ? 

n the aerial wire that you are using is the bn rE! 
7/22 copper, n periodic clean wlH do good. If tlm 
wire is illSlllated, Dr". rathe-r, prott"cted, hr enamel, 
them is no need to clf:lan tbr- wir.,. In any case, the 
insulators should he examined periodically and ~he 
a~nmuhtted soot and dirt rem<>ved. A little Yasehne 
sme:ored round the insulators will hdp to preser~-e 
good insulation during wet weather. If· the aenal 
wire is o!the bare Yariety, a little cleaning up of this 
will ·also brlp to improve your re..ults. Tire oxide. 
which coats the wires will resist the passage of th.._ 
oscillations, IU!d thus weaken your signals. Ru~ th~>c 
wire from end to end wlth fine emery paper unf.tl the 
copper is once more bright. The same should be dona 
to the down lead;.. * "' 

"INTERFERENCE" (Dorking).-Is there any 
really satisfactory method of telling when your 
set is oscillating ? 

'Gnless YOU 'have a nmliammeter in the aerfnl YOU 
will not be' able to tell if yoor set is osclllating ~lgh~h·. 
If the signals are distorted ~-ou mar be sure oecillatton 

{Contixuid on page f(Oj'. 

RYSTALS- for CIIYSTJ\L SETS 
Zincite, Copper Pyrites, Bornite, Silicon Gllle~;~a, 

Etc., 841. amll.a. Poslap 24. 
Bertzite, Carllonmdum, b. awl 1!. 6d. 

Postage 2d. 
Tested and Gaaranteed. 

Trade Supplied. Li'beral Tenus. 

J. W. COX, M.P.S. 
. ClU'B'l'AL SPECIALIST', 
732, STRATFORD ROAD, BIRMINGHAM. 

E'oputar Wireless Weekly, ~farclt lith, 11¥..!3 

Head Phones, 300 ohms., 
12/6 per pair. 

HeadPhones, 4,000ohms, 
16/· per pair. 

Shellac Varnitdt - I./- bor.
Def"p Go-ld La.cquer- l/· .• , 
~Heel Head Bands (Iigllt) 

Resist&~~ 3 ~~ofs~ir. suita.bltl
for making TrMU!IfOrme-r::t. 

w·atch Rec·ciV"er, 2,000 ctr.:., 1,000 ohms, 1/3 each. 
ohm..s,7t·each. Nor-ords:. Good Electric Bells, 3/-. 

AT.L POI<T FREE. 

ROB£RTS & CO., 
1a, Otdridge Road, ltalham S.W.12 
~. 

~CRYSTALS~ 
Are you satisfied that you are gettin&' 
the best results from your set ? A poor 
crystal will mar a good concert. To safe
guard yourself, buy the "AMAXITE" 
crystal, which has been tested and 
proved to possess the highest degree of 
sensitivity and efficiency in Wireless 

Telephony. Price 2/6, post free. 
Only ahfainable by post from-

THE AMAX CRYSTAL CO. 
Red Lfon Houae. Bed Lion Court, LoJlel.on .. E.CA. 

Write {or Price List of aU crystals. ' 

-Beginners Guide to Wireless--
Explains, in plain everyday language, everything 
you w>sh to know abeut W·ireless Telegraphy. 
MOW· TO £11ECT, CONNECT, AND MAKE 
the apparatus required, and full instructions 
for making r.oils, t-uners, and complete nlve 
and crysta.l sets. Instrue:ions and diagrams 
for a two·valve receiver are alone worth four 
times cost of the book. 112 page;;, price 19., 
post free.-8AXON· RADIO CO. (Dept. H), 

South Shere; BJacll:peoL 

ACCUMULATORS 
Stocktaking. EXc..,UOnal Offer. 

Brarut new Cellul&id 
Best British Make, 

4 volts 60 amps. 19/6 
4 80 " 24/-
4 100 " %7/8 
6 60 " 29/6 
6 " 120 " 58/6 (in teak box) 

Aeeumula.tors. 
guaranteed. 

(mual 35/6) 
42/-
48/& 
63/3 
llO/· 

Approval wi.I.Ungly. Carriage- eJ~:tra. 

K.SMYTII, Ltd., 53,Museum St., w.c.1. 

Salety and Service Ensured with our 
WIRELESS BATTERIES IN EBONITE 

CONTAINERS (Special Valve Type). 
No danger from lire. No risk of beiDg cut off. 
tv 48AH a sraxs 7/BxS 1/2' ea z s 

'leak ente wHII .trap balldle 7/-
Filliug an4 cllugtag - - 21-

6V41AH6 ~8ll'5ixl!l - - £3 5 0' 
Tl!at -With llbap lllmllk - 81/& 
Pinlq ll8ll olulqiug 2/6 

IIEADLAND & . &NIGIIT, B&ttar7 Speciafi&tl 
Trade supplied.], 4. Gt. llllarlborougll Street. W. 1. 

.--GLASS COVERS-
for Detec:tors 

We guarantee every tube to be cut dead square, 
·exactly the ·same in length, and not exceeding 
tmm. variation in diameter. Send for price list to 

J. E. Poulten & Son, 
31, Meredilh Bt., OletkenweH, LllllioD, E.C.l. 

Est. 1854. 
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at 1 his include the whole kngtll 
·~ ~ British I~lcs. · 

The whole programme 
or snatches ! 

t. There is somC'thing -rery fascinatnig in tho 
id1.•a of switching off from a song in Ylan
,.hcstrr to :t violin solo in Londun, for a 
im~ta.nce. If you arc wis<\ ho•.xen.·r, yorl-\\ill 
4:ontrol your ('arly· enthu::;iasm and con 4 

('rn\mtc on getting good results from the 
urarrst broadcal:iting station. By duing .-..o 
you .will, ou the average, afford far more 
pleasure to you'rsclf and to your family than 
if you follow 1he more ambitious roursr of 
trying to rccrivc from n. nun1bcr of distant 
stations. It is very nic<', of cours~. to he Read what Capt. Round 

the says about receiving 
long.;.di~tance Broadcast 
Concerts. 

nLlc to listen to Paris, and cwn Xcw York, 
but this is an achievement which may \Yell 
be postponed until )'OU hit\'C gained e.litt\o 
<"xverience in the ma_nip_ulation of in~tru· 

In an interesting article in POPL'LAR 'WIRE· 

LESS, Capt. Round-the well-known Radio 
Engineer-made pointed references to the mis
taken desire possessed by some listeners-in for 
picking up every possible Broadcasting Station. 

To design an instrument to do this is easy, 
but such a set would not be so easily con
trolled as the BROADCAST MAJOR, which 1s 
opemted by one. dial only. In addition, atmo-· 
spherics, jamming by other stations, etc.., 
would ma,ke listening-in anything but 11 

pleasant occupation. 

It is our experience that, while the el1thusiastic 
experimenter finds it an absorbing pastime to 
obtain snatehes of song from a station several 
hundreds of miles away-amid the interrup
tions of the ether-the average person is quite 
content to listen to the whole of the programme 
broadcast from the nearest centre. 

This is exactly what the BROADCAST MAJOR 
is designed to do. It gives volume and purity 
of tone, which will be a pleasurable surprise to 
those who have had to strain their ears to catch 
the tinkle of a crystal set. 

Catalo 11 u e 
of Radio 
Components 
and full liat 
of Amateur 
Tranamitt-
ing alAtion. 

GUARANTEE 
We guarantee that every Instrument is 
actually tested on our own Aerial and 
that it must give you complete satisfac• 
tion after a seven days' test in yotir own 
home or money·willingly returned in full. 

I 
I 

------.;.._.,..~· 
(Paiaed by P.~.G.) 

The simplest Receiving Set yciu can buy. AU wave-lengths from 
300-500 metres-the concert. wave~lengths-being obtained 
by the rotation of a single dial,. Even a child can use it successfully. 
Has a range of 25-30 miles from any of the B.B.C. stations
London, Manchester, Birmingham, Cardiff, Newcastle and 
Glasgow. Solid Oak Cabinet; nand-polished throughout and 
fitted with nickel-plated piano-type hinges. 

EQUIPMENT SUPPLIED. 
The following equipment is supplied with .. 
out extra charge with every inStrument. 
One Accumulator-6 volts 40 amp. 
hours. One H.T. Battery-60 volts, both 
ma~e specially for us. One pair of WeSt .. 
ern Electric Headphones, Two effiCient 
lnoulatora and a coil of Aerial Wire. 

Ready for immediate use-nothing more 
to buy, 

,-r ~hen .this ~et is requtred for use 
With Broadc~st Licence, a royalty to 

1 
B.B.C.of 35s. must bepaidat time of 
_purC~asing. ·The. royalty of 25s. du; 
1.o Marconi Co. is being paid by us. 

COMPLETE 

£9:9:0 

THE PETO-SCOTT Co. Ltd. 

64, 
Featherstone 

HIGH HOLBORN, 
House, 

LONDON, 
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-sTo.c-Ks 
aWAY& AT 

·"STOCKS" 
t!lei1Jd for Free List I 

wrn., Cctll, or Phone. 

COMPLETE CONDENSER PARTS. 
C~i't7 Price AS"s.embled 
.001 8/6 12/6 
.000.75 5/6 121-
.0005 4/6 1016 
.0003 31- 7/6 
.0002 2/3 6/· 

.. OOOL 21· 4/9 
Vernier ~ ~· 1..,1 & 3 J .. 

Kindly forward a.Dlple Postage. 
Balance fully refunded. 

Drilled Circttl&r Platts, llot £>nds, 1/6 pair. 
Everything ready for assembling. Postage. 1/· 

set extra. · 
'l':a.I.DD SUPPLZDD. 

'' STO GK S '' 
7 • BEAR STREET~ 

Leicester Square, 
LONDON, W.l. 

•Phone: B'o. 4'1'90 Bepnt. 
'Gealns: u S~clls ., &&gent 4T~ London. 

CAUT~ON 

We have no connection with the COl'n&r, 
No. 44, Oran6oura Strat (jeweller's 

shop that sella Wirslass parts). 
ENsURE that YOU FIND "STOCKS.'' 

Dead· o"P.,slte Dab"S '1'1leaA-e, Cinema 
De Pans at Oo$&1', Leicester Squ&Ta 
Wube. 'Bases No-. :J.• 2:~. sa4tl; 29i- -. • 
. a. -._ etc., -~btz;~f~riJllt.Or~ one 

Popular Wil'l!iees R'eefly, ltlarcft 17Th, 1923. 

RADIOTORIAL 
QUESTIONS ANDANSWERS. 

(Continued from page 138.) 

Is occurring, or if you hear a loud "pop" when YOU 
touch the grid conllillltion of the first valw, and 
when you remove your finger. This is not an infallible 
test, but, combined with the distortion of signals 
when the set is oscillating, it forms a useful guit\('. 

"' . "' * 
E. L. (Cirencester).-I cannot erect an out

door aerial, so 001;1template an indoor one of 
eight parallel wires across the room (12ft.) 
about 3 inche.s bt"low the Ct"iling. Will this 
be O.K.? 

You should get· fairly good results from t-his ii you 
keep the wires as far apart as poMible. We advise 
the use of about six wires, as eight is rather a lllrge 
nnmber. Keep the wires well insulated and about 
6 inches below the~- You will need ODe or two 
H. F. valves to enable yo11 to hear anv broad<'!lstlng. 
Use the usual eartb connections and 'tuning .coils, of 
course. • 

A. P. (Glasgow).-What experience and 
training do I need to become a wirele-ss 
operator on board ! 

You will need a fair!}• good ~ knowledge 
of wireless. both Wlepphy and telephony, and 
some practical knowledge of the use of the various 
sets now installed on ships. Your best plan would 
be to join some wireless school and work up for the 
P.M.G. llrst·class oortiJ1eate, wltich is necessary if 
yon wish to- beoome a 'l1'lrelells operator, 

Is the dull emi~r valve provided with a 
gas-filled bulb instead of a vacuum ? 

No ; it Is provided wiHt the usual " hard " vacnmn, 
but has a special fflament so constructed that it will 
emit electrons_ freely at a low temperature. An 
article dealing fUlly ""ith the dull emitter valvo 
appears in this issue of POP'LLAR WIRELESS. 

* * * 
E. B. (Wanstead}.-Re the super crystal set 

described. in No. 38 of PoPULAR WrRBLESS, 
what do the t-erminals A and G and sec fur V T 
stand for? 

A is for the aerial, G for the earth (Ground), and the 
two terminals V T for the Insertion Into the circuit 
of a valve if required (Vacuum Tube). If this latter 
development. is not contemplated tbol!e two V T rer· 
tninals can be wired in series witl!. the phone ter· 
mlnals in order to provide accommodation for aD 
ad<Utlonal pair of tdephone receivers. 

* * * 
S. A. (Leytonstone).-At present I have a 

single slide coil, and receive quite good results 
from 2 L 0. Will it improve matters if I add 
another slide ? 

As your results are, as you state, quite good, we 
would advise you not to attempt to modify your 
present set. We do not think that you will find any 
appreciable lmJ<~rovement by adding another slide, 
as you wlll not be experiencing any jamming from 
ships, etc., in which case the addition of another slide, 
providing as it does a closed circuit autocoupled, 
proves slightly beneficial. ' 

11< • "' 

F. N. (Loughboro'.).-What make of valve 
is a C.V.C., and. what current does it require! 

.This is & Cossor product, and requires 3'5-! volts 
ftlr the filament and 20-30 volts on the plate. 

r---SAVE MONEY 

A 6-volt, 40-Amp. Battery 
Recharged for fourpence. 

AT HOME. 
OUTFITS PROM 30/· 

W, WOOLHOUSE, SHAY LANE, HALIFAX,· 

We have phones at 21/· and 
25/- in _stock, also 

B.B.C. Crystal Sets at £2-2-0 
Information and expert advice 

freely given to eidlers. 
fllustrated Oata/.Q{iue, induding 
List of Stations, PoJt Free, 6d. 

EONS WlllELESS SUPPLY CO., 
115, FLEET ST., E.0.4. 

(N-ext ''Daily- Bxpl'8i8" Olliees,) 

................................. ! 
i . TRADE_ ONLY ! 
:WOUND INUUCTANCE GOIL&: 
: 12" by 4" etc. : 
: /M MEDIATE [)EL/VERY : 
: ROBER.TS & CO., : 
: 1a, Oldridge Road, Balham, S-W 12 : ................................ , 

CRYSTAL SETS 
Assembled and unassembled. 

And all component p&l'tll. 
Write for illuatrated catalogue. Post free. 3d. 

VALVE PANELS ON-THE UitlT SYSTEM 
Unaa8emblelt 

Simple to buUd. Fulllnstruetionssentwttheach 
set. A.~k for particulars. 

P. B. BOYS & CO., 
Eud:ritxxl ~ W irel88s :&r.niAtrm~, 

187, GOSWELL ROAD, LONDGN, E.C. 1. 
'Phoa• : Clerkeawell 4454. 

That book you want 
On Wireless, or any Technical anbjecfl. 
Poyles haw it, or will quickly obtain it. 
l,OOO,OOO·vols. (Second-hand and New) 

on every conceivable subject in stock. ' 
Write for Catalo!fiM 120 (fr-) mentioning 

requirements. 

FORES, 121, CLariugCrou Rd.,Loadon. 

LUNCH HOUR RAMBLE 
STROLL ROUND TO 

SPENCER'S STORES, 
4-5. MASON'S AYENUE, 
BASINGHALL STREET, 

: LONDON, E.C. 
CHEAPEST HOUSE IN CITY 
FOR WIRELESS PARTS & SETS 

I'BICB USTS FREB. 

o. .... .._ Ul'l:'mMENTERS. PIITBIT YOUR 
IN VE.N T IONS. 

~ ._. ..,_.. ....,. ..tuable. Part.lculan aud oonsulta, .. 
- hw. BBOWIIB & CO.. Pa-t Agenta. 
SI, W...-.riol< <lourt,. Holborn, London, W.O.l. Botablished 
1140. Tfol~: ChRM:fiT'V 754.7. 

s. CORRE. 
SIDPI,. 4,000 ohms; 21/8. Postage 9d. 

Other French a-nd Britiett 
makes. from 1~8~ P&stage9d. 

Valve alld 8I"Jflld Sets. ...._.riea. 
. CALL OR -F&- TRADE SUPPLIED. 

4a. TtWrton MansioR~, 
140, tSray's Inn Rood, London, W.C.t. 
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.--WHALE FOR WIRELEs~~--. 
Valve Sets in Stock from £15 upwards. 

Complete Crystal Receiving Sets from 30/-. 
Cl')'stal Set, complete with Aerial Wire, 
'Phones, Insulators, etc. £3 0 0 

(Including B.B.C. R1Jyalties.) 
B. B. C. l'hones . • . • 
.. R •• Type Valves •. 
" V 24' cir "Q " V alv.,s . • • • • • 

.. .. 25/
IZ/6 & 14/-

12/6 
15/-

22/6 
lntef.valve Transformers, Army Type . . , • 

.. (0Utr own r::anu1actur;;_) 
Do. do. do. do. 

, L.arge .• 

with removable primary or secot:tdary coil a •• 
Telescope St-eel Masts. complete wltb 15ft. stays •• 

25/-
15/-
25/-.. .. .. 30ft. .. 

Carriage extra on above prices. 

WHALE .., CO :szt. VA11XBALL BRIDGE ROAD, s.w.t. 
U •• & at Ht, POWIS STREET, WOOLVKB. 

TELEPHONES: VJC10R'A 5413 and WOOLWICH 548. 

GUARANTEED 

Weal· 
W&J'Ilaold large 
atocka ol every· 
tllill& eloctri.,..l. 

VALUE 
QN~f~~~llj_:::::i~~i~dt~=~ 

;.rbl~vl!:i~:~~~~s a~resu~~ =====-==~--Crystal Detectors. Post free 
214 eacb. Assembled on Ebo-nite 
ud finely finished. Rem&rk~ 
able value. 

~~o!''t:~~J~T. ~~~:::,:~:: 
Po&t f-. 1/1! each. § 

Brunet French Headphones -
~d(mh.le). Post free~ 21/6 pa-ir. ~===-= !'!lament Rheoatats, for I, 
2,or3V&l'oell. Postf!'e8,:1/9e&. 

Switch Arms.• S&lendid value. 

!i'h~ ~~d~~~1i1t = 
Et.EC11UCAL COMPANY, ;: 

111. Wnt. lto&d, Yl-. I.W.J § 
'l'elepbone, Victor.& 1420 . ;: 

~I'HlliiiiUIII'IIIIHUllllllll1111lllllllllHIIII1111UIU111tm11111111111111tmHflllnll\fltmiH11HIIIt11111101nfri 

(irefco MARIC 

FREE 

LOW 
PRICES 

} 00 PAGES. 

All'-
POST 

3·· 
FREE 

BES'I' 

FINISH 

THE lARGEST AND MOST UP-TO
DATE CATALOGUE YET PUBLISHED. 

1,200 
ILLUSTRATIONS 

Telephone; 
MUSEUM 241 

GRAFTON ELECTRIC COMPANY, 
54, Grafton Street, 

T{)ttenna-n\ Court Road 
(()ppesite Mq,lesl 

LONDON. W.L 

Can I help you ? 

I will giue you £50 
if I fail to ~odme over '1,000 testi· 
moniaJ.s from otaera I have ilel.ped to 

A Successful Career. 
Yours to Success 

We leach by POST. 
. ...................................... _:; 

i Most Moderate Charge l 
l Payable llloatht:r. 1 ; ... , . .....::_ ................................. : 

Learn a trade or Profession. 

' 
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====THE CEEBEE No. 3.==== 
The 
Set 

Neatest 
on the 

and the 
Market is 

Most 
yours 

Efficient Double Crystal 
for 3 Guineas complete. 

Not an amateur's toy, but a skilfully designed, expensively built Receiver, fully approved 
by P.M.G. and B.B.C. 

----· -----;1 I OTHER WONDERFlJL VALlJES., 
It_ includes a finely,,made Inductance Tube with 20 Tappings ; Detector De Luxe with 
Micrometer Attachment and Twin Crystals; all joints !ire soldered and fully insulated. I INCLUDING ALL ROYALTIES. 

The Fellophone.-Two-valve Set, complete with I 
I Aerial, High-tension Battery, Accumulators, 

Headphones, Valves, etc. ;.. ... £13 10 0 
The Fellocyst.-Super-receiving Cabinet, corn· I It is mounted on superfine Ebnnite and housed in a 4ght mahogany cabinet, with neat 

receptacle at side for phones. ' · . . · 

Thls highly efficient instrument is given a most thmough test before dispatch, and is 
guaninteed:to give perfect reception over a ·.br.oaacasting ra!fge of 25 miles. Wonderful 
reSIIItJI can be heard at oar showrooms on· tllis identical set attached to an 
" indoor ,. aerilil. . . . . . -

I 
plete in Oak Cabinet, with Aerial Insulators 
and Instructions ..• ... ... £4 1& 0 

The Cee Bee.-Junior Double Crystal Cabinet, I 
the most wonderful machine on the market. 

I Mounted in polished Mahogany Cabinet; very I 
compact. )!esults from Inside aerials won· 
derful ... ... ... ... ... £1 12 6 

The Cee Bee 1.-Very fine Crystal Set, Ebony j No H.T. or L.T. Batteries are ~ded:.j)ls.t connect your lead-in and earth wire and enjoy 
the Broadcast Concer,;ts _()very _mg:ht. ·. . . . 

So simple is it to Ol"erat-c th$ you can be receiving signals ten minutes after it is de· 
livered at your door. . 

I Panel, mounted on highly polished 1\lahoga.ny 
Cabinet, 350 to 3,000 metres. Complete with I 
Aerial Insulators. Headphones. · Wonderful 

I value ... ... ... ... ... £5 0 0 I 
I ------------..1 

Pric.e 3 Guineas. Postage 2s~ 6d. extra. 
Includes zoo feet of best stranded copper wire, two porcelain insulators, insulated lead-irr 
tHbe, complete Receiver and all Taxes. 

T6ERE ARE NO EXTRAS. 
Most cheap sets, when investigated, reqqire extra for Taxes, Batteries, etc. 
Send for your set to-day and enjoy the concert to-morrow night. 

FOWLER & BRJGDEN, Telephone: MUSEUM 4827. 

130, EUSTON ROAD, 
KING'S CROSS ROAD, LONDON, N.W.t. 

Early Closing Saturday, 
1.30. p.m. 

~BSJACCUMULATORS CUT OUT UNNECESSARY NOISES!! 
A THIRD OF LIFE IS PASSED IN SLEEP, 

More than a third of the Wireless Amateurs 
time is spoiled by Atmospherics :: :: 11 

SPECIAL OFFER -~-
A OREAT DISCOYUIY 

THE "MERICAN" ATMOSPHERICS ABSORBER. 
Prov. Pat. Applied For. 

Instantly fixed between the lead-in and the Receiving Set. 
The instrument is super-sensitive to incoming signals, 
and possesses smoothing qualities :: :: u 
No upkeep charges. Nothing to dismantle. Can be used 
in conjunction with all types of receiving instruments. 
Full Particulars and Diagram of connections sent out 
with each instrument :: :: :: :: :: 

Price 1 716 Post Free 
GAROVARM Specialities, Aversroyd. Golcar. HUDDERSFIELD 

Accnmnlators 
charged on 

the premises 
day and night. 

AT REDUCED PRICES.· 
Ignition Act. A.H. 

No. Voltage. Cap.Amps. Capacity Price. 
1000 .. 4 17 •• 8 •• 9• 11 
1310 • • 4 20 •• 10 .. 12/11 
1315 .. 4 30 •• 15 •. 14!11 
1320 .. 4 40 •• 20 •• 16111 
1330 • • 4 80 •• 30 2216 
1340 .. 4 • • 80 .. 40 29/· 
1410 • • 8 20 •. 10 1819 
1420 • • 8 40 .. 20 • . 2716 
1430 • • 6 .. 80 • • 30 33/9 
U40 • • 6 • • 80 .. 40 39!6 

Carriage extra. 

RICHFORD 8l CO., 
153, FLEET ST., L9NDON, E.C.4. 
Telephone Holborn 5126 !'stab 1876 

Specialities; 
ACCUIIIIULA· 

TORS, 
WIRELESS 

ACCESSORIES, 

VOLTIIIIETBRS. 
Complete iD ' 
plmh-lined 
case. 98l1 

reliallle, 
etc~ etc. 

§"mnnm1Tbe London Telegraph Training College, Ltd.mnnnillll§ 
~ Telephone: WESTERN 2696. MORSE HOUSE, EARL'S COURT, S.W. ESTABLISHED 25 YEARS ~ 

===~=-~ OFFICIALL~=:~~~ ·;.:~==~ A;E~~;;Ac;,~~ORITIB ===-:=:_: 

PARENTS desirous of placing their sons in either of the above Services and of affording them the best training facilities should apply 
for particulars of CoLirses and the methods of Instruction which place this Institution in the first rank. Cable Telegraphy offers 

==-

=- - at. the present time excellent prospects to youths from 15 years of age and upwards, and the College has exclusive facilities for -==== 

obtaining posts for qualified students in the leading Cable Companies at commencing salarjes of £150 to £300 per annum, with yearly 
increments of £12 to £25, and ultimate possibilities of obtaining positions as Supervisors, Assistant Superintendents, Managers, etc. 

~- In the Wireless Telegraph Service t~e·commencing remuneration at the present time is approxim.ately £150 per annum, and E = operators when qualified are nominated by the College for appointments as and when t~wy occur. No correspondence classes or branches, E 

I Prospectus c~~!g ~N~or~a!~~~llN~ ~~~eds~~~;pllcatlon to I 
§! THE SECRETARY (Dept. W.), 262, Earl's Court Road, Earl's Court; London, S.W.5, ~ 
~IIIIIIIIIIIIIIIIIIIIIIIIIIIHHIIIIlllfllllllllllltlllllltiUUIIIllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllltlllllUIIIIIIIIIIIIIIIIIIlllllllllllllHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 
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The •• Ducon " does away with the Aerial. 
Plug one into an ordinary electric lamp 
holder or wall socket, connect to your 
wireless receiver, and you will receive the 
broadcasting perfectly. 
The .. Dueon •• can be used with complete 
safety-each one is tested to 2.500 volts; 
it consumes no current and does not affect 
the electric light in any way. 

1)1e lQ){!J){G@[t{J [)@fer 
is obtainable from leading wireless dealers, 
electricaJ contractors and stores, or direct 
from the makers. 

· Over 50,000 i~ use. 
Dealers not yet stocki1tg are invited to write for trade term~. 

GUARANTEE 
, The " DucOit " zs guaranteed agamst any defect m matenat 
and workmanshtp. if for any nason the " Dtu:on " does 
not functwn to the ~atlsfactton of the Purchaser tt may be 
~!?turned to us, through the dealer, wtthzn thtrty i::tys, 

· postage P,epaia, ana th~; puYChase fmce will be rcfun:led. 

The DubiJier Condenser Co. (19Zl) Ltd. 
D~D WorD. Goldbawk Road, Sbepllerd's Bush, London •. 
J e~efi~: ' 1 eu,gram:; : tJ HJoucou, 
Ha•,.,.sn&U" Io84. Pho,.,e, LrHFlrJ~<t 

HERE'S REAL RADIO SBRVJCE 
TELEPHONI!S, Double Headbands, adjustable Ear-pieces, 

4.000 ohm• ..• .. ... .•. . .. 
TELEPHONES, Double Headbands, adjustable Ear-pieces, 

£ s. d. 

I 0 0 

8,0110 ohms · . .. . . . .. 1 2 6 
SIIIIGLE EAR-PIECES, with Cords, etc., 4,000 ohms .•. 11 6 

Owing to the ener-~ •• above thl;ee it- W!J are 
COIIIpllted to ~e Mail Orders for sa- 1ft .vlct rotat1011. 

BROADCASTING SETS, STA,.,PED B.B.C. 
Set No. 1. CRYSTAL RECEIVER, highly emclent and 

guarant.eed ••• ••• ..• ..• ••. ••• .•• ..; 115 0 
Set No. 2. CRYSTAL RECEIVER. mounted in Cabinet, tapped 

Inductance. coarse and line ttming, Special Adjustment 
Detector... ..• . ... .. ... ... ... .•• .•. . .• 2 2 0 

Set-No; 4. 2·Valve Receiver, gives wonderful reoults, aDd Is 
highly efficient with Load· Speaker .•• ;.. ••• .•. • •• 8 5 0 

Gecophone Seta and Accessories alwaya in stock. 
ALL THE ABOVB PRJCES ARE INCLUSIVE OF R.OYALTIES. 

SAFEGUARD YOURSELVES BY 
INSTALLING B.B.C. SETS. 

VARIABLE OONDENSERS. 

.001 
.ooos 
.0003 

Unassembled Panel-Mounting 
.. d. . .. et. 

8 8 12 8 
6 8 ,. 6 
5 • 8 6 

In Celluloid Case 
a. et. 

15 0 
t3 0 
11 0 

High-Tension Batteries, 1.5 Pocket-Lamp Batteries, per doz. 
lnt..-.valn' ~. Jlatio 5-1 ..• ••• _ ••• 

& 0 
1& 0 
10 0 
1& 0 

Coii-Holdere, 2-way, anti-capacity handles ... 
Coii·Hotders, 8-way, anti-capacity handles •.• • •• 
8alllet Col ..... OQiaiJ " Set ot 7, 150·4,500 m. • .. . 
Slab Colla, " Oojab " Set of 8; 150-30,000. m. .. . 
Crystal Datectore, mounted on Ebonite ..• ... • .. 
Perlkon Detector~, Special Serew Adiusmtent ••• ..• •• 
Inductance Ctlle, 111lli. by 4 In., wound 2l! and ·'M Eum.el .... 
Aerial Wire, 1'/Sl!. ~ oopper, per IDO feet ••• • •• 
Aerial Wire. 7/'1.1 Blliunel copper. per lOG feet ... 

NEW PRICE LISTS NOW REAOV 
Pos' free on application 

5 0 
7 6 
2 6 
4 8 
a 8 
a a 

L4 6 

MAIL ORDERS .•. P.Iease Include. ,umelent po .. stage .• Balanee re~aded 
TB~. \14TE.Q~OO. ELECTRIC. Cu., . 

Eleetrlcal & Wireless Engineers, 1119, Waterloo Rd., London, S.E.1. 
'l'elepboue: Hop 5f\4q Open all day Saturt1a:v. One min. Waterloo Bta&loa~ 
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TO ~THE TRADE ,. 
WIRELESS 
APPARATUS 
All' makErs' Sets and Compo
nents at Usual Trade Discounts. 

WE are merchant 
Factors carry

j n g comprehensive 
stocks. · Best quality 
reliable goods only. 

THE WHOLESALE ELEC
TRICAL CO. (1922) LTD., 
78, CHARLOTTE STREET, LONDON, W. 1. 

'Phone: -Nearest Station: 
Museum 7662. Goodge Street Tube. 

-FOR THE EXPERIMENTER 
MICROPHOJIES, P.O. standard pattern, for transmitting each 15/-
TELEPHONE PLUGS, switchboard pattern, two-way 2/-
TELEPHONE lACKS do. for above 1/-
DEWAR SWITCHES, 12 spring double throw • • • . , 4/8 
CONDENSERS, 2.M.F. Mansbridge, for H.T. battery 1/3 
TELEPHONE, 4-way plug and jack • • • • • • • • • • • • ., 3/9 
MORSE TAPPIN.G KEYS • • . . • . . . . • • . each 3/6 and 51-
SOLID EBONITE KNOBS with 4 B.A. Spindle . . • : each M. 

do. with bush and slot . . • • • • ' • • ., 3d. 
P.O. INDUCTION COILS, containing two sizes of silk-covered wire , 11-
BUZZERS . . . . • • • . • . • • • • • • • . • • • • each- 2/6 and 3/6 

VARIABLE CONDENSERS. 
Unassembled. Assembled.forPanel Mounting. 

·001 .. .. . • . . .. 8/8 10/6 
0003 .. .. . • . . .. 4/3 8/-
'0001 .. .. .. . . .. 2/- 5/6 
Vernier . . . . . • . . .. 1/9 5/3 
Drilled Ebonite Ends, per pair, 1/- Ebonite Scale, 11- extra. 

Above includes scale, knob, and pointer. 
Filament Rheostats, two patterns, rotating former and fixed, 3/6 each 
lntervalye Tran•formers, 14/6, 16/6, and 25/- each. 
Terminals, per <loz. 0 B. A .. 3/- ; · 4 B. A., 1/6; Contact Studs, 9d. 
Nuts, 4 B.A. and 2 B.A., 3d. _ 
Coil Plugs, each 1/-. Valve Holders, with nuts and washers, 1/- each.· Wound 
Formers, 12 x 4, 3/3 ; 12 x 3, 3/8 each. Crystal Detectors on Ebonite, 2/6 each. 
Crystals, Hertzite, per box 1/8-. Slider Knob and Plunger, 4d. each. Screwed 
Rod, 4 B. A., 3d. ; 2 B.A., 4d. per ft. Etc. 

HEADPHONES. 
Brunets, 4,000 ohms, 24/- each. }'ederals, 4;400 ohms, 27/- each. 

EBONITE. 
Matt finish, l in. sheet, " A " quality, cut to size, per square Inch, :jd. post free. 

CABINETS. 
Oak, teak, or mahogany, hand polished, made In any design to ·order. 

LIST ON APPLICATION. 

W · H AGAR Telephone 
• •. , Engineer, 

Manufacturer of Wireless Accessories. 
19, WHITECROSS PLACE, WILSON STREET, FINSBUR~ E.C.2. 

And at \VALROND STREET WORKS, 258, MITCHAM >LANE, 
S'fREMHAM, S. W.16, 

Tel.: London Wall 3305. Established 1912. 

Popular Wirete88 Weekly, MaiCA 17t1, 1923. 

fELLOCRYsr 
SUPER 

THIS is a high
grade Crystal 
Detector es-. 

peciaily desigited for 
receiving broadcast
ing, 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 headphones 
can be simultaneously 
used. 

. The "FELLOCRYST SUPER" is mounted in a 
hi_ghly. 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 ohm~ 
double headphones, and is British Made Through.,.· 
out. Fully approved by the Postmaster-General and 
the British Broadcasting Company. 

PRICE COMPLETE- - £4 15 6 
inclusi've of all taxes. - • ;.. . 'Po~tnge 2!· earh. 

Additional· Double Headphones -
(4,000 ohms) inclusive of all taxes. 

21/6 
l'ostage 1/-. 

FELLOWS MAGNETO Co.,ltd. 
LONDON, N.W.lO. 

Ideal Home Exhib1:tion, Stand 28, New Hall Gallery 
Telephone : TelegrRDVJ : 

WILLESDEN 1560-1 "QUIXMAG," PHONE, LONDON 

7c~ 1£:... . 

. ;:;t47ocxl J.&oi 
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11 Clear as a Bell." 
.................. : .... ~:~:~: ... ':!~~ ... ~.~.~.: ...................... ~ 
l GENERAL HEADQUARTERS . ; 
; Eor CRYSTAL and VALVE : 

The " Clarophone " Single Valve Panel gives 
remarkably good results over a wide radius. 

1 WIRELESS RECEIVING SETS : 
~ and All RADIO SUPPLIES. 
~ Fully Illustrated Catalo~:ue Pos! Free 2d. . 
: .................................................... ~ ............ '.' ........ ~ 

CLJUUTUI~l!<" • Panel only £5 : 7 : 6 
Including Broadcuting Feea. , 

Complete Set including Panel, Marcom-Osram . 
Valve 6 Volt Accumulator,High Tension Battery, 
Insul~tors, Leading in Tube, Aerial Wire and 4,000 

ohm Double Head Phones, 

£9 : 12 : 6 la.cludiasea;;::d!;.:t;. F-. 
Represents the most remarkable value in Single Valve Sets. 
For full particulars of Crvstal Sets and Two, Three and Four 

Valve Sets, see Catalogue Rroz, post free 2d. 

"Just as if I had switched 
in another Valve." 
Read the testimony of a user of Orysto-r Cowl Insulators 

:; I was recommended by Mr. - (a well-known amateur)" 
"to fit your Cowl Insulators tD my aeriaJ • • • • the'' 
" ~ffect was extraordinary ; it was just as if I bad switclled" 
"m anotb.er valve • •. • • I received .urn&Ia I had" 

never heard before • • • • If. D. (Ealing)" 

THEONLYWAYTOOBTAIN 
100% AERIAL EFFICIENCY 

USE 

(igs(9~ 
COWL 

INSULATORS 
(Patent Applied for) 

CRYSTOR AERIAL INSULATORS... -Price 1/9 eac:b 
CRYSTOR ·VERTICAL LEAD-IN ... Price 6/. , 
CRYSTOR HORIZONTAL LEAD-IN ... Price 6/6 , 
LEAD-IN EXTENSION, 4-in; ... •-• ~.Price 1/6 , 

SOLE DlSTRJBVTlNG AGENTS : 

WIRELESS AGENCIES Ltd.,-
64, Mortimer St., London, W .1 .. 

'Phone: Museum 2672, · 'Grams : A.dragonax, lV esdo, Londo11. 

I 
' 

Are you satisfied with your long-range 
reception ? 
You will be surprised to find how much 
better results you get when you use 
AUTOVEYORS' 

SUPER-INSULATED 
AERIAL WIRE 

7/25 SWG. best tinned copper ~toutly 
covered with rubber, jute-and braiding. 

PER FOOT 
deliv~red post free in U.K. within 48 hours of 
order. Cash with order. Postal orders and 
cheques should be crossed " f & Co. f ~~ and 
made payable to :-

AUTOVEYORS,. LTD. 
Radio Engineers and Contractors, 

8f; Victoria Street, London, 'S.W. 1. 
Special Terms to Trade. Write for Jlail Order Catalogue. 
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Come al-ong . and see .. us! .we have just what you want! r 

COMP.LETE· SETS 
Making V AR lAB LE 

of·. PARTS for 

CONDENSERS 
(READY TO ASSEMBLE) 

All Parts in the Sets are of the FinestQuality,and absolutely beat anything 
else offered by any other house. I guarantee that 

I have always got them in Stock. 

N01~E THE PRICES! 
CALL AND TEST THE QUALITY!! 

Approv. Cap. 
in Microfarads No. of Plates Price 

.001 ............................... 57 ................................... 6s. 3d. 

.0005 ........... .. ........... 29 ................................ 4s. 3d. 

.0003 .............................. 19 ................... , ............... 3s. Od. 

.0002... .. . ............. 13 ............................... 2s. 3d 

.0001 .......................... 7 ............................... 2s. Od. 
Vernier ... ......... 3 ............................ ls. 9d. 

DRILLED 
EBONITE 

ENDS 
ls. pair. 

Sold with 
Condensers 

·only. 

I regret having to suspend postal 
deliveries of goods until further notice. 
ALL LETTERS IN HAND ARE RECEIVING ATTENTION 

These Sets con
sist of the follow
ing articles : 

EXTRA QUALITY VANES 
(Fixed and Moving) 

Large and Small Spacers 
(Ample Supplied) 

Scale 0-180 
13 Nuts 2BA 
13 Washers 2BA 
Centre Square Spindle 
3 Side Rods 
Copper Foil 
Pointer 
Bronze Spring Washers 
Best KI)Ob, Bushed 2BA Nut 
Top Bu$h 
Bottom Bush 
Flat Bush for Pointer 

'X"EIS":riiVIO~I.A.L 

H. R. QOODALL, Radio Engineer, 
Experimental Station, 

2 I L, SOUTHAMPTON. 
"W. 0. R. Bambcrger, Broadcast Station. 

Newark, New Jersey, U.S.A., received atroy 
Station very well this morning, using one o1 
your Vernier Condensers. • • :· 

='.l!lllllllllllllllllllllllllllllllllllllll!:! 

~·RIGHT OPPOSITE I 
~DALY'S~ 
~ GALLERY DOOR~ 

RAYMOND 
2 7, LISLE STREET, W.C.2 

= ~lllllllllllllllllllllllllllllllllllllllll~ 'Phone: GERRARD 4637 

~llllllllllllllllllllllll!lllllllllllllll~ 

~To avoid mistakes,~ 
~ this address is close~ 
~ to Charing X Road~ 
~and Leicester~ 
~Square Tube~ 
fllllllllllllllllllllllllllllllllllllllllnm 

OPEN: 9 a.:rn.. CLOSE : 6.30 p.:rn. 
Open: SATURDA YS1 9 a.m. Close: 4 p.m. 

ii!IIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII If 1111111111111111111 !IIIIIIIIIIIIIIIIIIIIIIIH 11111111111 I 11111111111111111 IIIIIIIJ 11111111111111111111111111111111111111! 11111111111111111! Ill U I I Ill 
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EVERYBODY~~ 
This is an honest advertisement .and notl)ing is 

-offered · ua1ess same is a regular stock line. 
PLEAS£ IIOTE 

folo furtlur Post Ordei'S enoukd.llt.prpent · 
!&wing to the impoesibility of guaranteeing 

delivery. 

PLEAS£ N8TE 
No furtlulr P..ost o...ters executed at present 
owing to the impossibility of guaranteeing 

defi ..... y. 

PL£4SE NOTE 
No further Post OrdeP8 •xecuted at present 
owing 'to tlie impossibility o1 guaranteeing 

delivery. 

§ -

~··il\erial Wire. Valve Holders Slider Knob and Plunger 44. 

Terminals · Genuine 7/22 bare copper 4 screwed legs, 8 nuts 1/-
. stranded, I 00 feet ... 2/6 "filameDt Resistances 

~· Condenser Vanes No cheap rubbish, but 
W.O., Telephone, P.O., 

and other designs, with 
,. · Extra quality .. . doz. Sd. value ·for money 2/6 to 3/6 nut and washer ... 2 for 3h1. 

.. 

Crystal Detector Parts 11- Rheostat 
Very special. Positive 

Lead .. in Tubes stops at Zero, full I' 
Ebonite with brass ends, resistance ... ... . . 3/6 

6 in., 10d., 9 in., 1/• (Guaranteed 7 ohms). 
12 in. ... ·.. ... ... 1/2 Switch Arms · 

(rystal Cups and Screws Best bushed knob with 4-

Crystal Detectors 
Glass covered, dust proof, 

extra quality 4/6 
Perikon Detector ... ... 3/9 
Detector on Ebonite .. . 2/6 
Detector, extra design .. 2/8 
Detector and Crystal , .. 3/• 

each 1 id., doz. 1/2 leaf laminated switch... 1/3 
Condenser Bushes each 1 d. (Also another pattern at 1 /6 · 

R I I I Oojah Basket Coils 

Fixed Condensers 
Mica c o n d e n s e r s in 

ebonite with terminals, 

: ee. nsu ators each 2d. 7. 
-1n. set ... . ... .,. ... 5/• 

Spacer Washers Contact Studs 
Latge 3d. doz., small doz. 2d. Highly finished ... doz. 5d. 

Cheaper for quantities 

Wound Formers Nuts 
12 X 4 with 24 wire, each 3/3 2 BA and 4 BA ... 3 doz. Sd. 

L F .. 1-L ... ~ ........ T f Telephcme Leads,Extra long, 
• • lllieft:alft 11'8DS ormers splendid quality .. . pair 1/3 
H.ighquality'5-l · ... ... 14/• Quantities Cheaper 

RIAIE SUPPLIED CALLERS ONLY 

HEADPHONES: 
TESTIMONIAL 

·London IIospital, Whiteclra.pcl Road, E.l. 
"lth ll.arah. 1923. 

llessrs. Baymond, 27. Lisle Street, -w. 
May I be allowed to express. my 

great satisfaction in connection with the Wireless 

fg~~ia~·a;JJ:athl~~~ts~~~=fu~uPr'f~es q~f~ft 
your Apparatus will do trreat things in making 
Wireles& _.a .msst iBeXI)ell@lve and pleas-ing hQ.bby 
I enclese .a .smaJ1 order from one of many friende 
whom I .:b:&ve r.e~d to you.-Yours f&itla.-

1 fully. FRA.Nlt CLIFFORD. 

If you require a really Betiable 
Beadphone T R. 'Y 

"ERICSSON'' 
(CQ.J!II''X'INE:M"r'.AL) 

per 23/6 t:air 
stamped B.B.C. 

SELLING HUNDREDS DAILY 
Doable l'lloDes, ~plete with Headbands Bllil 

Cords. Venr Comfertallle to Wear 

I USE . THEM MYSELF 

all capacities 1/3 

Valve Pins ... per doz. 7d, 

Valve Sockets per doz. !/

Scales 0-180 4d. and Sd. 

·Lead-in Wire for 
Indoor Aerials, etc., 

per yard . .. .. . .. . &l. 
Quantities Cheaper 

N8 POST ORDERS 

".BRU NET'' 
{GENUINE) 

Owing to the extreme difficulty 
in obtaining Genuine Brunet 
Phones at the moment, same are 
only offered subject to manufac
turer's delivery. 

25/• pair. 

£JIIIIlllll~~ 
§ - § 

~ RIGIIT·DPNII;l'E·~ M. RAY M 0 N D ;~~~~~:~~~~:;:::~ 
~ thisaddressiselose~ 

ID&I..Y~s; 
~ GALLERY DOOR§ 
fillllllllllllllllllllllllllllllllllllllli~ 

LISLE 27' 
'Phone 

STltEET, W .C.2 

GERRARD 4637 

~to Charing X Road~ 
~and Leicester~ 
~Square Tube~ 

. iftJUJ11HJI.JllllliUIUllllll1111llllli.lli§: 

i = 
-· -3 

= 

I~ 
3 = .... OPEN : 9 a.ZD. CLOSE : 6.30 p.Dl.. -- 3 

Ope.a: SA TU.RDA Y S, 9 a.m. Close: 4 p.m, § 
. ·• ... ·- . . ·~ 

mmunnmmmmmnttmrmmmmtmrm 1111111111 mnlltlllllllllllllli 11111 I 1111111 immmn lm111111 11111111111111 nmmmnnnn1111111 !1111111111 nnnnnn1 n mnrrifr 
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~~---We s~~cialis~e~-----.1 

The 8URTON RADIO PARTS Manufacturing 
in 

BRASS AND ·ALUM.INIUM 
Send us your inquiries for 

ALUMINIUM VANES BRASS TERMINALS 
ALUMINIUM POINTERS BRASS SPACERS · 
CONTACT STUDS SQUARE 13" X !" RODS 
B.A. WASHERS B.A. NUTS. 

AND NUMEROUS OTHER PARTS 

Special Parts made to your 
requirements 

Send sample and we will 
quote you 

Messrs. C. F. & H. BURTO;N, P~ogress Works 

Bernard Street, W ALSALL 

txfOe 
The Long Life Battery. 

The Principal "'ireless 
Manufacturers standard· 
ise Exide Batteries with 
their valve rcceiYing sets. 
They know \Yhat disap· 
pointmcnt can be ex
perienced by users of 
inferior batteries. 
Exidc Batteries are used 
all over the \\' orld, in 
Submarines, on Motor 
Cars, Aeroplanes and for 
all wireless purposes. · 
They retain their charge 
for long periods, do not 
froth, and gi\·e longest 
life. 

·---------· I 1 Stand No. 37 1 
I All British 1 
I Wireless Exhibi- 1 
I lion, Manchester, I 
I March 17th to I 
L __ 2~~=-~~.:._J I 

6·V .. 40·AMP.EOUREXIDB BATTERY 

They are used by the British Broad
casting Company for Transmission. 
Il\'SIST OX AN EXIDE FOR YOUR SET. 

The 

"GLARITONE" 
LOUD SPEAKER 

'lk £est--.spofetl. 
follOw-in I& woakl 

Jo'or volume, clarity and purity of tone, the 
"Claritone " Loud Speaker is unequalled. Used 
in conjunction with Valve Receiving Sets and 
Ashley Valve Sets in particular, it gives improved 
reception more than equivalent to an extra Valve 
without the distortion inseparable from excessive 
vah·e amplification. The ' Clarltone" Is of pleas-~ 
ing design and high grade finish. A convenient {I 
lever in the base facilitates fine adjusiment to suit 
any class of reception requixed. 

PRICE-2,000 ohms £6: 2: 6 each. 120 ohms £6: 0: 0 each. 

THE ASHLEY 2·STAGE LOW FRE• 
QUENCY· AMPLIFIER. · Embodies two 
low frequency amplifying Valves, and Is 
conveniently adapted for direct coupling 
to the Ashley 2-Valve and 3-Valve Receiv· 
lng Sets, thereby converting them respec· 
tively into 4· and 5· Valve combinations and 
facilitating the use of the " Claritone " 
Loud Speaker, for both Brij;lsh and Con· 
tiriental reception. High grade finish and 

. Obtainable from \V!rekss Deakrs and Exide Service Agents 

I 
throughout the country. If jn any difficulty write us. 

readily accessible interior. 

:: Ask for Lea'lets 4027 an<i 4030 :: 

~~{('r J~t~ ~ELECTRICAL STORAG-E . 
\tl. WliU~ COMP.ANY LIMITED. 

CLIF'l'Ol!l lUNCTION, I 219 229, SHAFTESBURY I 58, DALE END 
Nr. MANCHESTER. AVENUE, W.C.2; · . BIRMINGHAM. ' 

PRICE - £10 : 0 : 0 (Valves Extra). 

ASHLEY WIRELESS 
TELEPHONE CO., LTD. 
69, RENSHAW STREET, LIVERPOOL. 

---------------------~------------~ •"\ 
iT/Y> , 
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~-------------------~-_... 
••••••••••••I REMARKABLE OFFER OF HEADPHONES ··•••••••••••• 5 I AT EXCEPTIONALLY LOW PRICES. I : . ~--..;...... __________________ -._... . 
• • • • • Why pay double the price and wait weeks for delivery • 
: when we can supply you direct from stock at half : 
: manufacturer's prices ? : 
: BROWN "A " TYPE 120 ohms, Reed Pattern , - 30/- : 
: SULLIVAN 120 ohms 12/6 8,000 ohms 25/- : 
: Cords, 3s. 6d. extra. Reg. postage Is. extra. : 

: THOMSON-HOUSTON (French) 4,000 ohms, complete : 
: with cords 20/- : 
: Any of the above phones will be sent on : 
: SEVEN DAYS' APPROVAL : 
: under our express guarantee that we will refund : 
: the full amount paid if not absolutely satisfied. : 
• • 
: SPARK CAPS SUITABLE : 
: FOR LIGHTNING ARRESTERS. : 
• as illustrated 2/6 each, postage 4d. • • • • These are made of solid aluminium mounted on • 
• ebonite base. • • • • • • • • • • • • • 5 The " VIOLIN A " Loud 5 
5 Speaker, £5 5 0 5 
: Packing and carr. 5/- extra. : 

• • 
5 MORSE 5 
5 TAPPING KEYS 5 • • • Finest quality ex-Government Stock. • 5 A

8
s illustrat

1
c:d - 46;~6 each, postage 6d. :.E 

• etter qua 1ty • , , , , • 
: Complete with buzzer, etc. 10/6 each : 
• postage 6d. • • • • • 5 THE MICROSWITCH 5 
5 RHEOSTAT :···················R~~d··il.i~··u-;,~~ii~it~d··:;.~~ii;;.,~;,~~~-···················· 5 
: The finest resistance Phone 606 NEW CROSS. : 
• ; To The City Accumulator Co 46, Lor'dship Lane, • 
: ever put upon the : 79 Mark Lane, E.C. 3. East Dulwich. S.E. • 
• market. Enables a mi- : Dear Sirs, : 
• ; Having, as your books will testify, sofd several of your Violinas, you may • 
: croscopic adjustment : be interested in knowing the expression of opinion concerning them, that all : 
• to be made. The "on " : my customers freely express. They are delighted with the sweetness and purity • 
: and "off" switch makes ; of tone; music is rendered with great clarity of tone, and speech free from • 
• ; distortion, even the letter "S," so often reproduced by loud speakers as : 
• it unnecessary to alter : ·'th," comes through as a clear sibilant sound. • 
• ; Congratulations on having put on the market the perfect loud speaker. • 
: the adjustment. Easily ; I will be pleased to give a demonstration of the qualities of your Violina : 
• fixed. Complete 6/6 : to anyone to whom you care to give my address. • 
• ; Please send two more Violinas H.R. and oblige, • 
: each. Postage 4d. : Yours faithfully, • 
• ; (Signed) R. Go/will. • • • . ···························································· ····································· . 
5 THE CITY ACCUMULATOR CO., 5 • • : 79, Mark Lane, London.., E.C. 3. : 
: ·Phone--Avenue 1316. And at 33, Rue d'Hautvdle, Paris. Agents/or all BURNDEPT Apparatus. : 
: Agents: Bristol Wireless Go., 52, Cotham Hill, Bristol. South Wales Wireless Installation Go., Ltd., 18 West Bute Street, Cardiff. : 
• Wafter Rowe, Ltd., 96, Granby Street, Leicester. H. V. A/brow, 56, George Street, Portman Square, W. • • • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Call at our Stand 
No. 31, 

RADIO SECTION, 

Ideal Dome Exhibition, 
TO ... \~EE THE 1VJ;-vV 

STERLING RADIO 
RECEIVING 
SETS, 

also 

THE 

STERLING 
LOUD 
SPEAKER 
A highly effiCient 
instrument at a 
moderate price. 

No. R 1284. Price (120 ohms) 
(2000 .. ) 

.£6 0 0 
.£6 2 6 

Wrilct }or Pu.blicalum N o. 347· 
" STEIILIN' •• RADIO RBC:EIVlNG SETS. 

PublicataoJt No. 348. 
" STERLING •· LOVD SPEAKER & POWER AMPLII'IE&S. 

Sterliog Telepbooe & Electric eo., ud. 
TELEPHONE HOUSE. 

210/212, Tottenham Court Road, London, W.l. 
T ~top hone No.: 

~144 Muuuro (7 1in .. ). 
Tt-lerl'emt : 

Cueur:oi•~ Wud o. Londob. 

Works : DAGENBAM, ESSEX. 
BRANCHES: 

MANC:HESTEI : 14, St. Peter's Square. 
NBWC:ASTLB· ON·TYNB : 9. C:laveriog Place. 
CA&DIFF : 8, Park Place. 

rr. lfiJIINt,.IS ,,,,, •11 B~nt R·rJio d]j'JHlNIIUi .. .t<l t., IU 
..mtform vW.tl11 rontl•li<~•t of u~ B""tdro.,tT'a Licrttr~ it•tu<l IJv 
t/1!11' J"J(»/ IIUt.~l"~(lt-nl'tfl/, 

IT IS THE CRAFTSMAN 
NOT HIS TOOLS! 

Tools lie at lhc hand of every Craftsman. 
But it was Edison, not his tool!>, that 
produced the telephone, the forbear of 
Wireless Telephony. 

IT IS SO WITH 

GIH£ ~ ~i~ 
The f1uition of our ambition has been to 
produce the most perfect wireless Receiv
ing Set yet offered to the world . 
Unceasing experiments, infinite pa tience 
and lifelong experience, have enabled us 
to give to the Crystophone the birth
right of several all-important features not 
to be found in any other type of Receiver. 

First amon~ these is the now famous 

LATTIKONE 
which ensures an 

INCREASE OF FIFTY PER CENT. IN 
RECEPTION STRENGTH. 

It IS no demonstration freak, but an cveryda} 
occurrence for owncn; of the cheapest Crys~ophonc 
Crystal Sets to fit four pairs of headpho•tes and 
to still hear with complete efficil!ncy. 
There's a " Crystophone" to sui t •every t ~quire
ment and pocket . . . the following prices 
include aU royal t i~. but are exclusive of Aerial 
Equipment, head-phones, valves, battc1 es, etc. 

" £. .. d. 
" The Scout Crystal Receiver 3 1 0 0 

Royalty included-7s. 6d. • • 

21. Crystal Receiver 4 15 0 
Royalty includcd- 75. 6d. 

20. Crystal . Receiver 5 10 0 
R oyalty U1Ciuded- 7s. 6d. . • 

30. Crystal and One Valve L.F.A. 12 10 0 
R oyalty included-£2 os. od. 

31. Crystal and One Valve (Detector) 1 0 10 0 
R oyalty included-£2 05. od. 

33. Crystal and 2 Valves (1 Detector) 15 0 0 
R oya!ry included-£J 7s. 6d. 

34. Crystal and 3 Valves Cl Detector) 23 0 0 
Royalty tncludcd-£4 1 0~. od. • , 

IV e cordially invite you to visit our denwnslralicm. room~ 
any evening dunng the Broadcast Conarts and kst our 
claim.s.jor yourself. 

TH.I:!: CRYSTOPHONE 
MANUF ACTUHING Co .. Lo., 
16, WELLS STREET, OXFORD STREET, 

LONDON, W.t. 
TF LEPHONE : MUSEUM 1664. 

l'nntt'd a nd PU'•l,.bt'd Utrf f'r lda7 bJ Ule propnf£0"· Tbe Amaltarna~o<-11 Press (Ill!!), Ltd., The f l~*h"7 Hou~. ~amnaJoo S~-t. Lundoo, E.C.4, 
'd•ertJ•emen~ Olll<&o : \l e .. r&. J . ll . Lilt. Ltd •• 4, LUdJI•~ Circus, Lond~n. ET 4. Reaf~tere.l ...a a oewap£per t.nd !or ~ran"oli.-.'IOD by Ca.nadlln llag•»oe 
l'o•~. Suo•enpt.too r~<te.: lni•U·I and Abroad. 17/4 per annum, 8/8 !or sir month&. Sole • RPD!A for Soutll Alrroo.: The t"ent r..t Sew• \ 2ency, Ltd. So:e • &toll 
lor Au~~ral.- and lle11• Uai•M: )l~ro. U<>rdon & Oote>, Ltd. ; aud for c~n•d"' : The Jmperral lie w; l:o., Ltd. s.;,urd~r. Mnrch J?. IP2:1. 
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