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OUR IMPROVED ........................... Rll:PUTATION ·· ·················•···· 
~ Ye1~,r l'•JUtkH:!H·r i~ n.oc. a '' F_\oLLO~ '• unlui:i·· t:lu• 

:···············································. __, 
: SPU:IAL ft:ATlJRES : : ~ · . . va:-Nle '' _F.\LLO~ ·• avu~al'::~ on_ ~am~. 

··············· ········ · ···· ········· ·····•···························· .1. AJuminium Screening Disc, ! 

t 
· A 11 : wb.ieh besidesenhancingthe: 

Ype ~:::. ap,ear;once of the Dial ao it : 
lies flush with the Panel, : 
prevents the hand of the op· : ······· [ · erator producing capacity. : 

CONDENSER H. }!eta! to metal adjustable: 
• bearings, of wilich we were : 

the ori,!dnators, as applieU : 
. to Condensers. : 
: C. 22 Gauge hard Alumin- : 
: ium Vanes. · j ~ -for Panel Moutiq-

i -is unsurpassed for workmanship, quality of materials employed, 
1,_ efficiency and PRICE, which, by the way, has NOT been INCREASED. 

TESTIMONIAL-ONE OF HUNDREDS:-

Co,.,leh irte~~nyneped, ..wl~n~odly 
aa illuatrated, to the following 
apecification. 

Sottnley. WaugfMrl, Su,Pfalk, .lJ«J' :.oth, r11.:23. 
De'" Si1~-TU tTve1 .ooo-5 Cg;~1'lSi!7'!'; vo-u s'll:"pptlil:f -JM.a 'fllif.i IS.Ctw.tl!y 111111 e.tc-diltJnt, tZruJ gr.ru,d to ::.ome I 

#>aid 35/- fw. 1 Jt.oro6 -ne·ue, s~en ,') ... .'tttJ' r"4ue fo' nut-ney, &lttf .f /ra;:e b'l!etlt an ~.t:fierwunte1' f(JI' years. 
1'he point.;; of excellence are-

Rotary, Air Dielectric, 22 Gauge Alumin
ium Vanes. llietal to i\Ietal Adjustable 
Bearings. Spacing between plates sufficient 
for pressure up to I ,ooo volts. Engraved 
Ebonite Dial. Is suitable for mounting on 
any panel up to i" thick by drilling 3 
boles. Supplied with screws for fixing. 

(I) Connection to 1JWin:ll~ p!a.tcs7 although {ricliollal, gires 110 trouble wkatet•er a<> £n mar;.y Cande1tsers. 
(::::) Botlt. connections made by u•tts aud NU loose wire haiLf!.:.Hg from th~ moving plate conHtctiol1. as iJZ 
/he case of some, thi<> wire fre"]lteutly breaking. (3) Absolute ri:;1:dity. (.~) Compl .. :ielltSS (sitPPli~d with 
dial, etc.). (0) L.4ST -b!tt 11ot least-PRICE. 

This letter is tlltirfly 1tnsolicitedl and yo:£ can make any use yo1t liT::! of it a11d my name. 
Yours trlllv, A. E. D. KE.\'.YARD, 

Jl'ircless Officer iJJ Fra11ce and l~ts!ru!'lor at R.A.F. School of JVire[e.s-s duri:tg the H'ar. 

ALL ORIGINALS CAN BE INSPECTED. 

Plates PRICES : 
57 ,001 WARNING! Don't buy shoddy sets of Condenser parte 

which are well-nigh impoaaible of aaaembly, 
or half assembled Condenaers, which a?'e 

29 .0005 
19 ,0003 

13 .0002 

:to,-
8;6 
6/9 
5/6 

met"ely thrown together. BUY OURS. We specialise in Condensers. Complete in 
every respect and exactly as illustrated. 

Postage and Packing: 
I 1 fj .. ; 2 1 f/J; J, l/6. 

If more thatJ 3, kindly iJlclude ample 
•• for p(lcking mul carriage. . .. 
Most Dealers stock these. If linable to 
obtain. locally, buy direct jfOJrlt 11s. 

In response to numerous 
enquiries we beg to state 
we manufacture Variable 

Condensers onJy. 

FALLONS Prompt Delivery. 

THE CONDENSER PEOPLE, cash with 
230a, HERMITAGE ROAD, L8DOR, lf. 4. 

Order. 
Don't a:low our low prices to prejudice you. 
They are no criterion whatever of the value we 
offer. Our motto is QUALITY FIRST, and every 
Condenser carries our money-back guarantee. 

Agents: . Finsbury Park, near the Manor House. 
London. W .C .2: Van.stones~ T,td .• 61, Chaud01~ St.; CatdiJf & Dts.tYif't :Western :Radio Co., 52, Betlfurtl St., Car1lifl'. 

FALLON CONDENSER MFG. CO., LTD., Mak•.-. of half the World's Variable Condensers ............................................................................. • 

HULLO!!! C.Q. WILL DAY CALLING 
attention to some New Lines which cannot 
fail to he of interest to all Experimenters 

with New Circuits. 
AMERICAN INTERVALVE TRANS

FORMER. Perfect in its action, com· 
plete :\le tal Shrouding, tested to I ,ooo 
volts, ratio 4} to I.. • • • • • • Price 22/6 each 

A NEW TYPE OF VERNIER RHEOSTAT. 
10 ohms resistance; instantly switched 
otf or on •. Price 4/-

VARIABLE GRID LEAK. o-5 megohms, 
with Detachabb Condenser, any Stock 
Capacity . . • . Price 7/6 

CARTRIDGE RESISTANCE. Guaranteed 
Constant Capacity Ioo,ooo ohms, 7:>,000 
ohms, 50,000 ohms . • • • Price 2/6 

All parts in stock for the S.T. roo, Flewelling, and 
Neutroch·ne Circuits. 

These 'are only a few of the new lines we have to offer. 
\Ye are shortly receiving a supply of the latest American 
\Yireless Xovelties, so do not fail to give us a call. 
SHEET EBONITE. Grade A, cut to any size. Every 
requisite in Stock for Wireless. TRADE SUPPLIED. 
Write for our New Catalogue. Now ready. Postage 

OG all goods extra. 

Try U.a NEW ••J).A"Yznt'' ••• ._ The- Sn~r MaJTVel 
Crystal with Sii'ver Ddector Point, 2/e. e::och, or mounted 

i.a Brass Cup, 2/le, postage y}. extra. 

WILL DAY, LTD., 
19,lisleSI.,leicester~,tcmclen,W~C.2 
·p~ :. Negen.t 415];;. Tclerrams: Tittes, W€strai:ld, LroJon. 

------·-----

YOU CAN "LISTEN-IN .. 
WITHOUT ERECTING AN AERIAL 
by fitting to your Electric Bell-Push 

The ''BELRADJQ'' Adaptor 
(Patent Appn. I 020.S.) 

Can be fixed instantly and used in any room where electric 
bells are fitted. No current used. No condenser required. 
Does not interfere with use of bells. Of special service 

to occupants of flats 

PRICE 2/6 EACH 
In box with full dir~ctions 

JOHN MACLENNAN & CO., 
115, Newgate St.,London, E. C. I. 166, lngram St.,Glasgow. 

~~~--···TRADE ENQUIRIES INVITED 

SPECIFICATION. 
St·t ('lllllPl'lSl'S S()lld b(':<:t 
e:obonite dnllNl detector pa1wl, 
wnnnd Jildl!rllun coil, tullill~ 
slnler, srTC\Y damp crystal 
l"tiP, U(·st quality rrystal, 
lll!J\"rl'~ally jointed detector, 
g1nng accurate and ea11y ad
Jll~tuwllt, terminals. screws, 
and all 11arts for asF.embling 
by <Jllr pa(cllt method. 

The" BR.O"W""NIE 
'W""IR.ELESS" 
CRYSTAL RECEIVER. 

7/6 COMPLETE. BY~ 
part nccn~sary for simple erection. A Scie~tific .-\rhie':"earent. 

.;UU&R.t.~ eq,ual tiJ. twt» e.e.ttag maa,- t1~ the price. 
J'nH 3lld eofttpi.Phl· J.mKl'llct.liOal e~rel~ w:1.tb: ~• QUtflt. 
l:.und.u•· maktt ... M"~11WY returu« il oot act ~rtiJ!Ied. 

aeattw1t.at "~OP~ ~~·· 3u~~:e 23,. says: 
... 2tlds Jii'ttle set:,. \tdl.i·c)L :reta.id& at: "r•. 8ill... is wortla 

~~J:!rza: :!ri:tal2s':i.: ;:;= i: :l0o:'!~d 
tlt·e ~ptioa was e-xee-lleat-fl·Uite as ae.d as that 
obtaiw.at.l'e· witla. a.aotlloet art• •lKll aere eXJ)eD.· 
sive reeei·ve:r.-~,....=~~-,....=-:---
Send pmttC11ird for folder'' 1!'lie1k9wnitt Wirele-ss and a.!l aho11t ft. •• 

TheJ.W.B. WIRELESSCOMPANY, 
1St GARRICK STREET, LONDON, W.C.2. 

f'Jif1l~11 11:rtl>inq m.tmbi•m .. •• Fapul~ll' J.fi.rtlttil8.'') (Fint Ploot:.) 
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TOPICAL NOTES AND NEWS. 
Sl1ort and Sweet. " The Cares that Infest--" Long Distances. 

THE other day an amateur made formal 
demand at a Post Office for a copy 
of a form of application for a licence 

for the reception of broadcast matter. This 
was the written reply· he received on the 
back of his note: "The~e is no W.T. 
licence application form. Go to the P.O. 
nearest the address of W.T. ·set. Ask for 
W.T.licence. Pay 10s. Walkout. Finish." 

I QUITE appreciate wlut a certain 
amateur said about 2 L O's " last 
words " on a recent Sunday evening. 

The humorous side does strike the " ten
watter " rather forcibly someti!fieS, but it 
is rather a fitting ending from the point of 
view of the average listener-in. 

* * * 

FROM all reports 2 0 M appears to be 
shaking the Denmark ether faidy 
violently, being audible at one plaoe 

on a two-valve set. At Versailles he is 
easily understood on one valve onl.'·· Well, 
he deserves all his success, for 2 0 M is ons 
of the hardest working of all the amateurs, 
and that's saying a lot. 

Dull Emitters Cheaper. * * * 
* * * Highway Aerials. 

American Points of View. 

DR. LEE DB FOREST, who vi~ited 
Britain a few weeks ago, has now 
arri\'ed back in America. Inter

viewed hy the Press, he said he gained the 
impression that English newspapers were 
boycotting the broad-

A MATEURS residing in country districts, 
or those intending to make portable 
sets, will welcome the news that dull 

emitter valves are to be reduced in price. 
From August 1st the price of Mullard Ora 
dull emitters (L F. Ora B, and L .. F. Ora C) 
is to be £1 7s. 6d., a very useful reduction, 

IN connection with the proposal of the 
Sheffield Corporation to levy an initial 
fee of 2ls. with an annual fee of 5s. for 

wireless aerials crossing highways, the local 
amateurs are protesting, and state that only 
a nominal amount should be charged. 

casting of news items 
and that members of 
the British theatrical 
and musical profes
sions were opposed to 
wireless broadcasting. 
Mr. C. Rypinski, 
c h a i r m a n of the 
Associated Manufac
turers of Electrical 
supplies, who a Is o 
lectured recently in 
this country, has 
stated on his return 
to America that in his 
opinion the British 
public h a v e b e c n 
quick to t a k e u p 
b r o a d casting, and 
that he was vm·v im
pressed with. the 
unified control over 
broadcasting vested 
in the B.B.C. 

* * 
D.F. Station. 

A WIRELESS di
rection - finding 
s t a t i o n will 

shortly be established 
by the Federal Gov-
ernment on the West 
Coast of Vancouver 
Island for the benefit 

WHAT OUR VISITORS THINK. 
HERE are the names and addresses of some of the gentlemen who witnessed a 

demonstration of the "P.W." Combination Set at our office~ on Monday, 
July 30th, together with their candid opinions of the receiver. The demonstrations 
held daily between 12.0 and -12.30 are quite informal, and those attending can 
handle the set and closely inspect the internal lay-out and wiring. 

l\1. D. Harding, 4, Hillside Rd., S. W.2: "One of the best reflex circuits I 
have tried." G. vVilson, 45, Bartholomew Rd., S.\V.: "Perfect set." 
I. W. Ireland, ll,'Florence Rd., Wimbledon, S.W.19: "Good set. Inten
titms of making." S. E. Honnor, 61, Court Hill Rd., S.E.13: "Appears 
to be worth making up. Intend to do so immediately." J. R. J. Learson 
('Vice:Chairman Walthamstow Radio Soc.), 98, Grove Rd., Walthamstow. 
"Best Dual Circuit I_have heard." F. D. Woodman, 3, Rowantrce Rd;, 
Enfield: "Very good indeed." G. W. Humphrey, 170, Blomfield 
Terrace, W.2: "Excellent." S. G. Stephenson, 2, Park View Rd., Addi3-
combe, Croydon: "Seems excellent." Edward \Velshe, 1, Moy Mall, 
Merrion, Dublin: "Very good." A. K. Kirk, 54, Kingbridge Avenue, 
S.W.16: "Excellent." 

In every case attention was drawn· to the fact that no trouble can arise from 
" self oscillation," and the fact that even capacity effects are imperceptible called 
for some considerable comment. In these days of "stunt" circuits, a receiver 
capable of "super" results without verging all the time on the point of "howling" 
is worth the attention of every amateur in the country. 

That the original model built by the Technical Staff of PoPULAR \VmELESS is 
open to public inspection should go a long way towards convincing doubtful readers 
that here is a set that will really work, and is not merely somethi11g worked out on 
paper by an "expert " for enthusiastic amateurs to discover whether or not 
satisfactory results are possible. This offer will close on Wednesday, August 15th. 

THE EDITOR. 

P.M.G. and the Scheme. 

* * * 
Collapsible Loud 

Speaker. 

A NOVELTY in 
loud speakers 

has been de
signed by Professor 
Low, who has in
vented a collapsible 
loud speaker horn. 
The trumpt>t, in spite 
of its metal com
position, does not 
" ring," a n d t h e 
system, on the col
lapsible drinking cup 
principle, m a k e s a 
verv c o n v e n i e nt 
po"rtable loud 
speaker. 

* * * 
Relay Wireless. 

ABOUT four mil
lion potential 
I i s t en ers-in 

will be catered for by 
the suggested scheme 
of the B.B.C. which 
is to erect eleven 
'wireless relay sta
tions for retrans
mitting the pro
g r a m m e s of the 
main stations. 

* * * of shipping._ The latest type of apparatus, 
on the aperiodic aerial system, will be 
installed. 

* * * 
Ex-service Men. 

THE other Saturday evening Sir Montague 
.. Barlow, Minister of Labour, made an 

appeal by wireless for a final-effort to 
find jobs for the last 6,000 or 7,000 ex
officers and men still unemployed. 

and one that will meet with a ready response. 
The "P. W." Combination Set with a dull 
emitter valve provides a very efficient and 
handy portable receiver. 

* * * "20M" 

I WONPER what will be the end of 
2 0 M-:-as a. transmitter of wireless 
telephony, I mean. He seems to have 

. thoroughly imbibed the doctrines of 1\1. 

THIS scheme is subject to the company 
obtaining permission from the Pm;t 
Office, and getting the necessary 

ext.ension of the wave band allotted to them, 
The scheme includeg stations for Plvmouth, 
Liverpool, f:lheffi.eld, Leeds, Bristol, Hull, 
Bradford, Wokingham, Portsmouth, Stoke
on-Trent, Leicester, and Edinburgh. 

* * * 
Wireless for Mountaineers. 

THE installation of a wireless service 
between huts in the Alps and the -
valleys is eipected- in the near future 

for the benefit of climbers. 

Coue, and even infused them into his 
apparatus, for he assuredly gets " better 
and better." . Not contefit with carrying 
out tests with Glasgow, he has been busy 
disturbing the ether of Versailles and even 
of Denmark. 

* * * 
Interesting Figures. 

THE approximate figures of the popula
tion served by the main broadcasti.ag 

stations in existence or contemp!atlld 
_(Continued on page 882.) 
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NOTES AND NEWS. 
(Continued from page 881.) 

are: London, 10,000,000; Manchester, 
7,000,000 ; Birmingham, 4,000,000 ; Cardiff, 
2,700,000; Newcastle, 2,600,000; Bourne
mouth, 700,000 ; Glasgow, 2,000,000 ; 
Aberdeen, 500,000 ; a total of 29,500,000. 

* * * 
The Sheffield Station. 

I F t.hc Sheffield station proves a success 
the B.B.C. intend that three-quarters 
of that station's programmes shall be 

items relayed from the nearest broad
rastin" centre, one-eighth from London, 
the r;maincler to be transmitted straight 
from the station on 350 meters. 

* * * 
Future Items from 2 L 0. 
:FmDAY, AuGUST lOTH.· 7.15 p.m.-1\fr. 

G. A. Atkinson. on" Cinema Criticism." 
9 p.m.-Mr. Mark Allerton on "Serial 
t>tories." 

SAT'GRDAY, AuGUST llTH. 9 p.m.-Lt .. 
Col. E. Gold; on "Weather Fore
casting.'' 

:!\1oNDAY, AuGUST 13TH. 9 p.m.-Mr. B. 
Rackham, on the Victoria and Albert 
Museum. 

TcESDAY, AuGUST 14TH. 9 p.m.-Prof. 
Lefroy, on "Insects, and the World's 
Cloth:" · ·· 

WEDNESDAY, AuGusT 15TH. 7.15 p.m,·
.1\Ir. Archibalcl Haddon, on "Dramatic 
Criticism." 

* * . * 
A Novel Evening. 

A N impromptu concer-t given a short 
time ago by the Uncles of 5 N 0 
created great amusement, ar;td letters 

poured in which the next day vouched for 
the complete success of the venture. With 
all the talent available at 2 L 0 such an even· 
ing shou·ld prove an interesting feature if 
adopted by that station. 

* * * 
Forthcoming Events from 5 N 0. 

1\Ionda.y, August 13th, dance-music by 
the Wireless Orchestra. 

Tuesday, August 14th, Miss Winifred 
I•'isher, the well-known soprano, and 
1\lr. Lyell Jolmston, bass. 

On the 15th, the first and second act of 
"Faust," with chorus and orchestration, 
with Miss Beatrice Miranda of the British 
National Opera Company, and Mr. Williams 
Mitchell taking the leading parts. 

On the 17th, the band of the Irish Guards. 

* * * Glasgow. 

THE British National Opera Company will 
pay a visit to 5 S C about the end of 
August. William Anderson and Boa

trice Miranda will be included in the cast. 
The former, by the way, is making the 
"P.W." Set-Ro he told me the other clay. 

Mr. Carruthers, the 5 S C director, is 
making arrangements with a local producer 
for the broadcasting of Shakespearean plays. 

* * * Manchester. 

THE first night of Shakespeare at 2 Z Y 
was quite good, but at times the voices 
of the actors were not quite loud 

enough. We must not be too critical, how
ever, in respect of the first night, as there 
was every indication that, with a little more 
experience, 2 Z Y will soon be almost beyond 
criticism. 
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Mr. Herman Darewski. 

A N interesting concert was given at 
Newcastle recently by Mr. Herman 
Darewski and members of his 

company. Later, Mr. Darewski gave a talk 
upon writing a populv,r song. 

* * * 
Wireles> in the Desert. 

ONE of our visitors who c<:me to see the 
"P.W." Co,nbination Set states he 
is going to make this receiver and use 

it in the Sahara Desert, where he hopes to 
go cm a tour. I do not know what he expects 
to hear. I asked Harry Tate what he 

" Carmo," the well-known illusionist, and his two 
' pet leopards listening-in. 

thought about it, and he replied that the 
results. depend on the " chameau d'un 
cylintlre "-in other words, the horse-power 
of'the camel he will be using. 

* * * 
New Arrangements for 2 L 0. 

MONDAYS will soon be devoted to 
popular orchestral music: Tuesday 
to classical, orchestral, chamber, 

quartet and band music; Wednesdays to. 
popular orchestral music; Thursdays to 
the re-transmission of "outside" shows
i.e., plays, concerts, etc., and the wireless 
orchestra; Friday will be given over to 
special orchestral programmes-i.e., sym
phony concerts, special bands conducted 
by various composers ; Saturdays will 
remain " dance nights " ; and Sundays 
will be reserved for miscellaneous items of 
good quality, organ recitals, etc. 

Australian Wireless. 

A FRIEND of mine in Australia writes 
· that the broadcastinf. regulations are 

now awaiting ratification by . the 
Australian Cabinet; also it is probable there 
will be more than one broadcasting company 
which will have the right to manufacture 
receiving apparatus, which means that you 
can buy wireless sets from any of the broad
casting companies and pay. the same com
pany an annual fee, thus admitting you to 
the reception of their transmissions. 

* * * 
Constructor's Licence. 

IN his letters he says : " Thank heavens 
we are going to have a home con
structor's licence." Australia has learnt 

a lesson from English and American 
methods. 

* * 
The Secretary to the B.B.C. 

THE secretary to the B. B. C., Major P. F. 
Anclerson, is resigning. After a well
earned rest, he will start out on his 

own. Major Anderson points out that every 
year brings more work for the company 
secretary, and it is only the qualified man 
with heaps of experience who can cope with 
this particular work. The smaller com
panies are not able to pay the necessary 
salary to such a man, but a qualified man 
can take on a number of such companies. 
The major will provide staff, board-room, 
etc., and will have centrally situated offices . 

* * * 
Rather Give Notice ! 

THE Wandsworth Housing Committee 
have notified their tenants that 10/
will be charged before permission will 

be granted to erect an aerial. Two of the 
tenant.: have refuaed to pay and have given 
notice. 

* * * 
2WQ. 

A NEW experimental station will be 
shaking the ether somewhere around 
August 15th. A series of experimental 

telephony transmissions with power ranging 
from 20 to 50 watts, on 440 metres, will be 
given intermittently between 12.30 and 
1.30 p.m., and 4.30 to 5.30, and in the 
evening ll o'clock to 11.30 on we.ekdays, 
and on Sundays 11.30 to 1 o'clock. Reports 
on the transmissions will be gratefully 
received by the Midland Radiotelephone 
Manufacturers, Ltd., Brettell Lane Works, 
Stourbridge. 

ARIEL. 

BROADCASTING TRANSMISSIONS. 
Regular transmissions of news and concerts take place daily from the following stations. 
:Full details appear in the daily press. 

London . . . . . . . . . . . . 2 L 0 • • • . . . . . . . 369 metres. 
Birmingham . . . . . . . . 5 I T .. . . . . . . . . 4-20 
Manchester . . . . . . . . . . 2 Z Y • . . . . . • • . • 385 
Newc&~tle . . . . . . . . . . 5 N 0 • . . . • . . • . • 400 
Glasgow . . . . . . . . . . . . 5 S C • . . . . . . . . • 415 
Cardiff . . . . . . . . . . . . . . 5 W A . . . . . . . . . • 353 

Other stations of interest to listeners-in in Great Britain are:-
Eiffel Tower , . F L 2,f100 metres Throughout the clay. 
Radio-Electrique, Paris ... • • S F R 1,780 5.!'i to 6 p.m. 

8..15 to 10 p.m. 
7.45 to 10 p.m. School of Posts and Telegraphs 450 

The Hague .. PC G G 1,050 

Not.e.-A revised and more comprehensive list of the Con
tinent-ia! Broaclcasting stations is in the coul'!e of preparation 
nml will appear shortly. 

" (Tuesdays and Thursdays.) 
4.:l0 to 7.30 p.m. Saturdays. 
3 to 5.40 p.m. 
(Sundays.) 
8.40 to 9.40 p.m. 
(Mondays and Thursdays.) 
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THE "P.W." COMBINATION SET. 
Built and described by the Technical Staff. 

Although by now many amateurs will have satisfactorily completed the construction of this receiver, there are still one or 
two slight additions they may care to make, which will increase its adaptability still further without in any way impairing 

its external appearance, or necessitating any alterationS in its existing lay out. 

A LTHOUGH the construction of the 
two units has now been fully dealt 
with, there are yet two or three 

refinements that the ambitious amateur 
may wish to embody in the receiver. 

These additions are not essential to the 
efficient working of the instrument but 
they will be found decidedly useful and will 
allow the w:ave-length range to be extended 
to any desired limit. 

The first item to come under considera
tion is a series parallel switch for. the aerial 
circuit. A very slight modification of the 
wiring is necessary ; reference to the dia· 
gram, Fig. 2, will make this perfectly clear. 
It is advisable to number the studs of the 
switch, at least mentally, in order to 
facilitate the connections. The switch it· 
self cim be mounted on the panel between 
the two variable condensers. In the case 
of the original receiver a switch on a separate 
base is used, although a neater job perhaps 
could have been made of it had the switch 
been constructed and mounted on similar 
lines to the other two change-over switches. 
However, this is quite a small point and one 
that each individual amateur will be able to 
solve with little trouble himself. 

The Anode Coil. 

Care should be taken in connecting up 
the series parallel switch, and the wiring 
Rhoulcl be followed point to point, and line 
for line in comparison with the diagram, 
as even the most advanced of amateurs can 
quite easily trip up in this quarter. 

Having completed the additional switch 
wiring, terminals can be provided for the 
purpose of loading up the anode coil. 
Obviously this will be necessary in order to 
bring the anode circuit into line with any 
increased range introduced into the aerial 
tuning circuit. These two tt>nninals can 
be mounted behind the valve holder and a 
brass strap provided to short them neatly 
when not required. The wiring is sim
plicity itself: One of the leads going to 
the anode coil, it doesn't much matter 
which, is broken, _and each end taken to 
one of the terminals. Thus, when the 
shorting strap is removed any coil conne()ted 
to these terminals will be placed directly in 
series with the anode coil. 

Will Not " Howl." 

A third addition is the fixed condenser 
and small tumbler switch, the mounting of 
which is very clearly shown in the photo
graphs. When the switch is closed the fixed 
condenser is brought into circuit in parallel 
with the ·0002 mfds. variable conden•er. 
This fixed condenser is oply necessary for 
the longest ranges of wave-lengths. In 
order that the value of even this fixed con
denser could be varied with a minimum of 
delay should it be found to be necessary, 
the " Grelco " type, which consists of two 
knife clips and removable plug-in con
densers, was employed. 

With the above three additions it is 
possible to bring the wave-length range 

up to any point desired. The inductance 
loading of the aerial circuit is carried out 
merely by placing suitable coils in series 
with the aerial terminal of the set and the 
aerial lead-in. The set can now be reckoned 
to have reached the lOO per cent. mark of 
adaptability, and it is difficult to conceive 
anything more extraordinary than the fact 

that its design is such that even with these 
additions not the slightest tendency to 
" howl " is evinced. It must not be con
Ridererl a matter of luck, however, thatthiB 
is the case, as anv serious diversion from 
the essential vahics of the circuit or the 
lay out will very quickly prove. A con-

(Continued on page 884.) 

:;rhe interior " lay-out " and wiring can be ver:v easll:v followed by comparing this photograph with the 
wiring diagram that appears below. 

TCimblcr SwLkh 

Fig. 1. The full diegram of connections, showing in dotted linel the wiring of the additional anode condenser.. 
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NOTES ON 5W A. 
Her reading of this, the finest part in the 

drama, together with her exquisitely 
beautiful voice, came as a revelation to us 
all and gave us great pleasure. There are 
rumours that we are soon to welcome Mis.'! 
Gunn once again in some Irish plays. 
Headphones will be at a heavy premium 
that evening. 

By " EYM-RADIO." 

" A POLICEMAN'S lot," as W. S. 
Gilbert once remarked, " is not 
a happy one." We should like to 

know what that witty author would have 
to say concerning the Jot of a broadcasting 
station director. The archangel Gabriel 
would be sorely tried in such a post. But 
in spite of little· ups and downs the Cardiff 
station is extremely successful. 

On Monday, ,July 23rd, 5 W A gave us 
as joyous an evening as one could wish. 
Everyone was in great form with merry 
quips ; Mike, the station cat, mewed his 
wireless greetings (we 
. suspect a pinching of 
his tail); Mr. Price sub· 
mitted to an orgy of leg· 
pulling ; Mr. Corbett
Smi th gave us Chevalier 
songs and sketches; the 
orchestra played the. 
dance music with the 
abandon of Viennese ; 
and after a warm trib
ute by the station direc
tor to the hard work 
and loyalty of Mr. W. 
N. Settle, the deputy 
director, and the staff, 
the evening ended with 
" Auld Lang Syne,,. 
echoed, we are sure, iri 
thousands of homes. 

Of recent happenings 
an al!-British orchestral 
night gave us much 
pleasure, especially as it 
included & pmfonDanee 

THE "P.W." COMBINA
TION SET. 

(Continued from page 883.) 

siderable amount of time was spent in solv
ing the problem of obtaining a " silent·" 
circuit, and amateurs undertaking the con
struction of the units will be well advised 
to strictly adhere to the instructions laid 
down in the first four sections of the article. 

Oddit1oniU wwinq 
for s~nes -ptmilkl 

0 rh"'n9' -over swtlch 
0 

6 

Fig. 2. 

of Edward German's" Welsh Rhapsody." 
We are content to balance that against 
the somewhat dull performances of Shake
speare's "Falstaff." The mtention of 
these was worthy of all praise : but, as Dr. 
Johnson remarked, "Sir, I have no 
patience with a man who mean.s well." 
On the other hand, " Paola and Francesca " 
proved a veritable triumph for all con
cemed. It was admirably produced, and 
Miss Haidee Gunn, most distinguished of 
Shakespearean actresses after our beloved 
Ellen Terry, came down to play Lucrezia. 

· Probably it will be noticed that tlw photo
graphs show the·mclusion of &n· R.I. low
freq~Wncy transformer. Due credit must 
be paid to the manufacturers of this instru
ment inMmuch as when the.·transformer, 

. the construction of which was detailed in a 
previous issue, was taken out and the 
present one put in its place, a decided 
increage in signal strength was noticeable, 
fully justifying the 
additional expense 
involved in purchasing 
this component. 

No doubt quite a 
number of amateurs 
not in possession of 
lathes or suitable 
winding machiD.cs will 
prefer this course to 
that of tediously wind
ing a transformer by 
hand, and in this 
case · the R.I. type 
is to be strongly 
recommended. 

High Praise. 

A Sunday or so ago we had another 
Wagner night, with the "Siegfried Idyll," 
the Prelude.'! to " Parsifal " and " The 
Mastersingers," and Mr. John Perry, the 
well-known Wagnerian tenor. On Augnst 
5th the series of Beethoven symphonies 
were continued with No. 2, and the " Eg. 
mont " overture. 

Incidentally, the constant performance 
of such worthy music is having a marked 

e ff e c t throughout 
South Wales and the 
W e s t Country. A 
distinguished. Bristol 
musician, writing to 
the station director, 
has summed it up in 
the words, " Speaking 
soberly, I consider 
that, at the present 
time, you are the 
greatest musical force 
in Wales, and you 
should be very proud 
of your work." The 
remark is borne out by 
the ever-increasing 
number of letters re
ceived at the station 
with appreciative 
comments and request 
items of genuine ment. 
The " popular " re
quests are as steadily 
decreasing. 

difficulty, but should any reader find 
himself unable to grasp any little detail 
the techni()al staff will be only ···too 
pleased to help . him out. All letters in 
respect of the PoPULAR WmELESS COm
bination ·Set should be addressed to 
the Queries Dept. in accordance with 
the instructions given on the Radiotorial 
page of this issue. . 

In conclusion it is 
to be hoped that the 
constructional details 
have been found suffic
iently clear to permit 
the reader to carrv 
out the construction 
of the set without 

Unit One, llllowing a loading anode coil. The switches and. plug are in tbe 
" dulY " pnitionl. 
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INEXPENSIVE TOOL KITS. FOR 
WIRELESS AMATEUR. 

THE 

ONE of _the most attractive features 
connected with the construction of 
wireless apparatus as a hobby is that 

wonderful results can be obtained by the 
aid of a few simple hand tools, provided that 
these are carefully selected and properly 
used, and whilst most of us aspire to the 
possession of a full-grown workshop, we 
do not intend to delay our experimental 
resea.rches until our ambitions are realised. 
Wireless amateurs are drawn from all 
occupations and therefore many are some
what handicapped when about to select the 
tools and equipment they require to enable 

W!/l£££SSAMA1"£VKS 1170o£ 8£NfH rid./, 

them to produce receiving sets, and so I am 
offering a few suggestions on this subject in_ 
the hope of assisting those of my brother 
amateurs to whom such may appeal. Some
times our excursions into the realms of 
scientific research would be regarded less 
unfavourably by the goddess who presides 
over the kitchen or back room which has 
to· be converted into a temporary laboratory, 
if our efforts were not accompanied by such 
a dreadful mess. The best way to avoid 
adverse criticism of this kind is to arrange 
our tool equipment in an orderly fashion, 
which in addition will save an enormous 
amount of our preci9us .leisure hours and 
enable us to produce better results all round. 

A Neat Arrangement. 
The Wireless Amateur's Tool Bench.-For 

amateurs who have to conduct their 
operations in some-part of the house, there 
is nothing better than the kind of tool 

UJEFI/L FORM Of' 
PROTRACTOR 

FIG. c. 

By RADIOGRAPH. 

bench illustrated in Fig. l, which can be 
purchased ready for use or constructed by 
the amateur himself if he happens to be 
skilled in the use of woodworking tools. 
When the lid containing the tool rack is 
closed down, the bench can be used as an 
ordinary table, and may even replace th!' 
kitchen table used in small houses, a fact 
that will possibly induce Mrs. Wireless 
Amateur to allow it the necessary space in 

·her kitchen. The cupboard. beneath the 
bench can be used for storing parts of work 
in progress, stores and accessories, whilst by 
fitting an aerial and earth termiaal the 
bench can be used for the support of instru
ments undergoing tests. A woodworking 
vice, fitted in the position indicated, is a very 
valuable addition~ and a small detachable 
metal vice of the kind to be dc..'«lribed later 
should be regarded as- indispensable. The 
great advantage such a bench possesses is 
that it enables one to clear up at the en<! of 
an evening's work leaving everything in 
order, and ready for the next evening's 
efforts, at the same time offering no real 
obstruction to the busiest housewife who 
graciously allows the kitchen or back room 
to be used as a temporary workshop. 

Use or Callipen. 
The Selection of S1titable Tools and 

111easuring Instruments.-First let nie 'point 
out that you will need a circular wire 
ga~ge and an adjustable calliper gauge, 
which serves as a rule, inside callipers and 
outside callipers. The micrometer mentioned 
in connection with purchasing parts is more 
useful to amateurs who use a lathe, and 
whose needs will be discussed later. In 
addition to the rule on the ealliper gauge, a 
6 in. steer rule marked off in .ft in. at one 
end and a good boxwood rule of the 2 ft. 
folding type will be required, and above all 
the amateur shonld accustom himself to 

DJVSTABI£ C..'A£LIP£.'/?S . . 

' :et== 
\: 

.JQUIIRE SCNIBER 
_./ 

FIG.:S. 

· wOl'king to very accurate measurements 
from the start. A great deal of time and 
trouble can be saved in marking off con
deJ1ser, ·variometcr and other scales, the 
position of Hwitch studs, and the like by the 
use of the form of protractor shown in Fig. , 
2, which can be purchased at any tool 
store for about 4s. In Fig. 3 a selection of 
other useful tools is shown, consisting of a. 
square, a scriber, and pair of adjmrtable 
callipeys. The latter can be used for inside 
and outside measurements, by replacing the 
ends a set of which is provided. Separate 
end~, can also be fitted so that the instrument 
can. be employed for marking off work as 
dh·iders or odd legs. Those who undertake 

a more ambitious programme will reqmre 
other measuring instruments, but for the 
time being we will confine our selection to 
such as the indoor amateur will require. 

Tools for Cutting Metal Sheet.-Those who 
have endeavoured to cut sheet metal with 
an ordinary hack saw find that they have 
discovered a very quick method of ridding 
the blarle of its teeth, and if the process is 
persisted in the tool bill for cutting a small 
piece of metal sheet may amount to far more 
than the metal is worth. Shears are the 

ST'/!.4/GHT AND CIJRII£0 SHEARS 

FIG 4· 

proper tools to use for the purpose, for if 
carefully opera,ted they will cut the metal 
straight and clean, in a fraction of the time 
taken by the saw and without chance of 
injury to the implement. 

Essential Tools. 
· Two kinds of shears are recommended, 

these being shown in Fig. 4 having straight 
and curved blades respectively. They need 
not be too large_ and if both pairs are about 
8 in. in length they will be found suitable 
for any job we are likelv to encounter, the 
prices for these tools are about Is 5d. and 
2s. Id. Whilst considering the purchase 
of shears we should not forget to buy a 
strong pair of ordinary scissors of con
venient size, as these will be continually 
required. . 

There are a good many inferior vices on 
the . market which should be carefully 

(Continued on page 886.) 

REMOVABLE VICE. 

F/G.5. 
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OUTLINE OF ·THE 
NEUTRODYNE RECEIVER. 

Briefiy describing a new circuit designed with a view to permitting stable 
B.F. circuits to be employed. 

ONE of the grea~st problems confronting 
the des,igner of high-frequency ampli
fying wilts is the elimination of oscil

latory effects whiqh are set up in the 
reeeiv~r circuits owing to the action of either 
valve self e~pacity or .transformer coupling. 
The.neutrodyne receiver is the outcome of 
experiments which have been conducted 
with a _view to overcoming ihe difficulty, and 
tbe research bas been attended with a 
great deal of success. 

Stabili~!lg _ (!on~~s~rs. 
The. circuits of the neutrodyne receiver 

are sho~ in the theoretical diagram, 

0 

and it will be observed that the wiring is 
similar to that employed for the ordinary 
type of high-frequency amplifier, but 
possessesinaddition twoverysmallcapacities 
between the grids of the various valves. 

sideration they consisted of two pieces of 
insulated wire, each wire passing through 
a small brass tube. 

It will thus be realised that the resultant 
capacities are very small-they should 
equal about one quarter of the capacity of 
the valve-and that the components re
ferred to actually constitute two small 
capacities in series. 

Their adjustment, which is somewhat of 
a delicate operation, will vary according to 
the type of valve used and i!hould be found 
by actual test. The chief claim for this design 
of receiver is that the internal capacity of the 
valve is " neutralised," and that, therefore, 

.. 
This makes for verv 

sharp tuning and also 
prevents the setting 
up of oscillations in 
the receiver. 

any tendency of one 
stage of amplification 
to react on to another 
is prevented. 

of the coupler, an additional coil was 
wound over the secondary winding and 
earthed, thus preventing energy from 
passing to the secondary from the primary 
through the capacity between the windings. 
If several stages of amplification are 
employed, each stage should be shielded to 
prevent the effect of magnetic reaction. 

The introduction of a variometer or a. 
tuned coil into the plate circuit of the 
rletector valve will increase the amount of 
amplification, but such regeneration will 
be found to give the best results on low wave
lengths round about two hundred metres. 

Interference Eliminated. 

It should be understood that owing to the 
properties of the circuit the inclusion of re
action will not energise the aerial, the oscil
lations being confined to the detector circuit. 
It will thus be seen that continuous wave 
reception is possible with this receiver 
without jamming other receiving stations in 
the locality, the heterodyuing action being 
confined to the detector circuit without 
energy being conveyed to the high-fre
quency amplifying circuit and thus to the 
aerial. 

These capacities are shown in the 
diagram as two small fixed condensers, al
though in the a;ctual circuit under con-

Ti> overcome the 
capacity effects be
tween the windings 

The Chief Wireless Olllcer operating the radio 8ji\liplll8D~ of the gisantio 
American liner S.S. " Leviathan." 

INEXPENSIVE TOOL KITS 
FOR THE WIRELESS 

AMATEUR. 
·' (Cominued from page 885.) 

avoided, for . B1J the vice is required more 
frequently and more continuously than any 
other tool, nothing but the best is good 
enough. ·Wehavetoremember, too, that our 
vice must be readily detachable from its 
fixture, in order that the lid of the tQol bench 
can be closed down when we have finished 
work, which factors lead me to recommend 
the pattern illustrated in Fig. 5. The size 
with 2 in. jaws only weighs 3~ lbs. and costs 
6s. 6d., but a smaller pattern of the same 
type can be bought for 3s. 3d. It will be 
noticed that a small anvil is formed on the 
tiKed~rtioo wlMh will be f9ood ¥ery:·•tll · 

for various purposes, though the reader is 
cautioned against making use of this small 
anvil for oontinuous and heavy work. 

Various Saws Necessary. 
Saws for Wood, Metal, and Ebonite.-The 

ordinary wood sa.w, about tS in. in rength, 
will be needed for the various woodwork 
jobs encountered by the wireless amateur, 
and a 9-in. tenon saw is worth its place in 
the outfit, though neither of these tools 
should be used on ebonite, and, <lf course, 
no one dreams of trying to cut any kind of 
metal with them. Ebonite has the pecu
liarity of taking the edg~ off all tooL~ used 
for cutting it, and therefore only partly 
worn blttdes should be used for the purpose. 
The hack saw shown in Fig. 6, is useful 
for round ebonite as well as metal, but 
sheet ebonite should be cut with the use of 
a frame saw, similar to that shown, 
for in attempting to cut the material with a 
shallow frame saw the latter is apt to get in 
~ way and pern&f>S split -the ma-terial. 

The brass hack· saw · shoWn makes a 
further useful addition· to the selection of 
saws, and is valuable for dealing with such 
pa.rts as valve legs, plug ends of coils and 
similar fittings. 

(To, be continued.) 

Jr 
.fit 

[~ FIG.tS-

t_~ 
A $££ECrtON Or MCT-"L SAWS 
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Valves-You are destroying your 
Spoiling your Tuning-DO You KNOW IT? 
Why L/SSENST AT Control has been introduced-
The filament of a valve most often breaks at the moment of cooling. 
Switeh oil with your wire rheostat-see how suddenly your valve goes 
out. This jerky, violent elfect of your wire rheostat results in the 
sllfldeD cooling ami contracting of the delicate valve filament-very 
bad for the valve. And if the filament of your valve happens to be 
jarred ever so slightly at the instant you switch oil with your wire 
rheostat the filament will break ninpty-nine times out of a hundred, 
even though the valve be brand new. Apart from its inemciency, 
the wire rheostat RUINS VALVES. 
The alternative is the new LISSElfSTAT control, which, apart from its 
emclency, allows the delicate filament to adjust itself to finely graduated 
temperature change. LISSENSTAT CONTROL LENGTHENS THE 
LIFE OF VALVES OFTEN ONE-THIRD TO ONE-HALF. The, 

-LJSSEMSTAT is smooth, stepless, noiseless-such a fractional current 
can be passed through the valve filament that it Is impossible to 
trace a glow jn the metal. Yet control is in one knob. The LISSEN
STAT should be used-for long distance work always. 

Control the Detector and each H.F. valve· with a separate 
LISSENSTAT. One LISSENSTAT may be used.to 
control three stlltles L.F. (although individual control is better 
~ven ~ere). REPLACE ALL EXISTING FILAMENT 
CONTROL DEVICES WITH LISSENSTAT CONTROL
LISSENSTATS should certainly qo into every"new receiver to 
SAVE VALVES AND IMPROVE TUNING. 
Lonath und~r 'Z', diamet.r ~"-LISSEN ONE HOLE 
FIXING •. •• .• .. .. .. .• .. .. •• 7/6 

IT SAVES ITS OWN COST 

Use also the USSEN TUNER 
150 to 4,000 metres with a '0005 condenser (preferably 
use the LISSEN MICA VARIASLE CONDENSER) 
complete with 11-poial swi.tch already mounted a~d 
connect~--4"1on~. diameter also 4"-LISSEN ONE 
HOLE FIXING . .. 22/6 

WATCH FOR. LISSENAGON 

(P. Pat.J AIR. SPACED COILS 

DO NOT USE A REJECTOR CIRCUIT! 
ChoOse any station and hrintl it nearer - with 
LISSEN REGENERATIVF,.REACTANCE (P. 
PA TENTI. A reiector circuit depends upon the 
use of an extra inductance and variable condensers. 
It may make tuning out possible, but the variable 
. condensers· damp· down sigrial strength so much 
that tuning-in becomes extraordinarily difficult. 
This mufHinv effect makes e. rejector circuit practi .. 
cally useless for long ... distance work. It is certainly 
most unsuitable for En~lish Broadcas~ing conditions. 
Obviously it is the negative way of achievina 
!'electivity. : · · . 
The LISSEN REGENERATIVE-REACTANCE 
(P. PA TENTI, on the other hand, is in itself 
highly selective, and at the same time it actually 
builds up sianal strength. It is poo;sible to cut 
out 2 L 0 from close in-Birmingham, for 
instf'nce, will come through loUdfy on two valves 
without a sign of 2 L 0. The other Broadcasting · 
stations e.lso come ·in, and the tuning in of the 
Continental Station is extremely easy-at FULL 
BUlL T-UP STRENGTH. The LISSEN RE
GENERATIVE-REACTANCE (P. Patent) is the 
constructive method and very much the better. 
Alwavs tune the LISSEN REGENERATIVE
REACTANCE (P. Patent\ with a vernier (prefer• 
ebly the LISSEN VERNIER, barely I" diameter, 
dnirned for fine lunina: in H. F. circuits, price· 

. 12/6). 
Ranae 150..4""000 metres-WITH REGENERATION OVER THE WHOLE 
RANGE WI1HOUT A BREAK. £2 12s. &d. • . 
ONE KNOB CONTROLS TUNING AND REACTION. 

All good Radio Dealer• will show you the-if any difficulty, 
take no substitute, aend. direct to Factary, and. goods will be 
immediately despatched, Post Free. 
Dealers •hould please arder a few daya ahead"-aak your 
factor, ar artkr direct .if any difficulty. 
Make aure you are given the genuine LISSEN.1 

Where this LISSEN 
REACTANCE (Prov. 
Patent) should be uaed. 
This LISSEN REACTANCE 
(Prov. Patent) can be used by 
itself tor one or two s.tares, 
H.F. The hest combination 
is LISSEN REGENERA
TIVE-REACTANCE for the 
lint stlll!e and this LISSEN RE
ACTANCE for the second stage. 
Either unit can be purchased 
first, and the other added in the 
app(opriate position when the 
second stage of H.F. is desired. 
.Range, 150 to 600 metres. , 27/6 
Range, 150 to I 0,000 metres 32/6 
Blue priftl.s sent aut shaw the emy 
conneeling•uf> of the L/SSEN radio
frequency units-there is no switch 
to connect-everything is comf)lete-:
no solderina even, althouah IDldtring 
tap are fJrovidetl-no complications 
-and LISSEN ·ONE HOLE 
FIXING makes fitting a matter of 
2 minutes. 

AUDIO FREQUENCY 
The Transformer 
behind the Detector 
Valve should have a hiaL 
primary impedance. but noYa hieh 
ratio. A ratio of 4 or 5 to 1 is 
not s11itable. The LISSEN 
Type T I DISTORTIONLESS 
TRANSFORMER is the on!, 
transformer whose dr-sign and 

windinifS make it ideal fol" the exacting conditions of the lirst stage of LF. 
Amplification. No other transfdrmer has the correct ratio or a sufficiently 
high primary impedance for tbis purpose. The LISSEN T I has a beautif .. 
coil-the mo"st expensive of any. It weighs 8 ozs. Every turn of its many 
thousands is wound by patent process. Use it (particularly) for the first or 
any stawe 0. 0 0 0 0 0 0 0 0 0. 0 0 0 0 • 0 • 0 0. 0. 0 0 sot-
Tests prove that it is better than any other to have a LISSEN Type T I 
behind the detector valve. 

For 2nd and 3rd stage L.F. the Transformer 
need not have such a hivh primary impedance, and the ratio may be higher . 
The LISSEN Type T 2 Transformer should therefore be used . , 25/• 

FOPULAR LISSEN TYPE T3 

Thi, is the transformer described in the 
recent tests as one of the best light 
transformers made. Amplifies equal to 
many much more expensive trans• 
formers. No trace of distortion. 
Carries the LISSEN name guarantee, 
and is really an excelfent trans
former • . 16/6 

LISSEN COMPANY 
8-16, Woodger Road, Goldbawk Road, Sbepberd's 
'Phone: '1072 Hammmmith. Bush, London, W.tz. 
N.S.-Ciose to Goldhawk Road (Met.) Station, Shepberd'o Sush (Centra! 

London) or Hammersmith Tube. 'Suses 11 and 32. 

LISSEN APPARATUS-WELL THOUCHT OUT, THEN WELL MADE. 
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If in trouble, let Gamages help.you 

SELLING AGENTS: 
MANCHESTER: SCOTLAND: 
zg,Bridge St.,Deansgate. 57, Robertson Street, 
NOTTINGHAM: Glasgow. 
W. J. Fw:se &: Co., 
TcaJiic Street. N.E. ENGLAND: 
BIRMINGHAM: Milburn House, New-
14/15, Snow Hill. 1 castle· on-Tyne. 

. . /NM~ 'lot when buying 
~'PhOnes 

WHEN you ask for a pair of Ericsson Telephones 
see that you get them-with their trade mark and 

BBC stamp. Certain dealers are pushing another line 
made abroad as Ericsson's which do not approach in 
efficiency our world-famous make. So when you want 
Ericsson 'phones firmly refuse any telephones without 
these marks, · 

Write to-night for lists, also ~ticular• 
of our valve and crystal sets, 

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

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

i2:000 -;;.;;;:-Fiooi 
I 81/-; 4,000 ohms, I 
1 price 82/-. All re- I 
L!..~a~!!.!n_~~~ 

_Telephones 
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SUMMER-TIME WIRELESS. 
By. OSWALD J. RANKIN. 

PART III.-Fram~ and Kite Aerials. Describing some novel types of aerials suitable for out-of-doors· wireless work. 

SO far we have been concerned with 
ordinary single wire aerials with 
" free " or " open " ends,; that is, 

with aerials connected through the receiver 
to the earth. It is now proposed to describe 
a simple frame aerial suitable for use with 
an outdoor portable set. . 

Before proceeding with ~onstructional de
tails, it may be well to explain briefly the 
difference between the " open " and tL.e 
"clo~ed" or "loop " aerial. It has already 
been pointed out that the efficiency of an 
open aerial depends mainly on the height 
and length, and for this reason it is erected 
out-of-doors, where space is less limited. 
This does not mean that it is not possihle 
to arrange a similar aerial indoors, neither 
does it imply that closed aerials are not 
suitable for outdoor work. 

Selectivity. 
An outdoor aerial having an open end will 

respond more readily to the incoming elec
trical vibrations than a frame aerial having 
both ends joined to the receiver and thus 
closed. Where the open-end aerial will 
effectively operate a fairly simple receiver, 
the fraine aerial will require a certain 
amount of boosting up before it will per
form the same dutiCR. Broadly speaking, 
the strength of the signals received on any 
frame aerial, however efficient, will only· 
equal about 35 per cent of the actual signal 
strength obtained on an outdoor aerial, 
uSing the same receiver. 

This means that a greater degree of nm
plification must be employed when using a 

--=== • 

Fig. lia. 

w 

s 

frame aeriaL It 
is obvious, there
fore, that for 
general purposes 
the open aerial 
is preferable to 
the loop. The 
selection of 
eitheris,in many 
cases, a matter 
of convenience; 
and this also 
applies to out
door portable in
stallations, since 
the frame aerial 
becomes more 
adaptable to re
ceiving units on 
moving cars, 
etc., than the 

ordinary aerial and earth system. 
We must not overlook the fact that the 

frame .aerial, although necessitating a little 
extra outlay on the receiver, possesses one 
or two admirable features. It is highly 
.selective ; that is. its directional properties 
tend to minimise interference or jamming 
from ot.her stations working on near-by 
wave-lengths, and also permits very sharp 
tuning. By simply winding the wire rotmd 
an insulated frame, in helix or spiral 
formation, we obt-ain a modified form of an 
inductance coil, and by winding on a sufil. 
cient number of tlL>'llB to correspond with 

the wave-length used by the transmitting 
station the aerial actually functions as a 
tuning inductance, and in most cases the 
receiver is tuned in with no other tuning 
device than a large capacity variable 
condenser. 

Maximum results are only obtained when 
the frame is pointing edgewise to the trans
mitting station, because of the difference 
in phase produced in the opposite sides of 

Fig. 6. 

the winding. The incoining waves strike 
one side before they reach the other, and 
this alternate striking results in the pro
duction of high-frequency currents, as in 
the case of an outdoor aerial arranged in one 
single length. If the frame is rotated 
through an angle of 90 degrees so that it 
squarely faces the transmitting station, no 
signals will be heard because the waves 
will then strike both sides of the winding 
simultaneously and produce an equal 
and opposite potential which results in 
neutralisation. 

Construction of the Frame. 
From this it will be seen how simple it is 

to tune out any unwanted station and to 
determine the exact position . of any par
ticular station. These remarks apply to 
frame aerials generally. The instrument to 
be described has been specially designed 
by the author to give maximum results with 
suitable outdoor portable sets on the 
broadcasting wave-lengths. 

The general arrangement of this will be 
easily understood by referring to Figs. 6 
and 7. The•stand used by the author was 
an old half-plate camera tripod, but a suit
able substitute can be made up in the man
·ner described below. Broom-handles feature 
rather prominently in this instrument, but 
if they are well smoothed down with glass
paper and given two or three coats of shellac 
varnish, they have a happy knack of becom
ing less domestic and more srientific-looking. 
Altogether, ten broom-handles will be re
quired. each 1 in. in diameter by about 4 ft. 
long. 

Two of thCRe are cut 2 ft. 7 in. long, 
slightly tapered off at one end, and drilled 
through the other end to take a piece of ! in. 
round ebonite or fibre rod, as shown in 

. Fig. 5a. These rods are each 8 in. long, 
provided with small grooves 1 in. apart, al't 
shown at 2, Diagram V, and made a "fric
tion-tight" fit in the holes in the ends of 
the arms. Two other pieces of broom
handle are each cut 3 ft. 3 in. long, and one 
of these is fitted with a brass tubular socket, 
as shown at 3, which is made to fit tightly 
over the end of the other piece. These two 
sections form the main upright arm, and a 
third spreader is attached fQ the top. A 
block of hardwood, 3 in. square by 2 in. in 
thickness, is bored with a ! in. auger, as 
shown in the sectional Diagram W, and the 
tapered ends of the arms were made to fit 
firmly into the8e holes. 

The Aerial. 
One of the short lengths left over from 

cutting the arms is tapered at both ends 
and driven securely into the bottom of the 
block, as shown at Z. Another of these 
short pieces is also tapered'at one end to 

. form a handle, when fitted into the manipu
lating pillar, X, which consists of a 12 in. 
Jpngth of wooden curtain rod, 2 in. in dia
meter, bored down the top to take the lower 
end of the short tapered peg attached to 
the bottom of the block, and provided at the 
lower end with a 4-in. length of ! in. round 
btass rod with a thumb-screw and spring 

(Continued on paye 890.) 
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washer. .This rod can be tapered off to a 
point and firmly driven in, or clamped to a 
metal flange which-is screwed to the bottom 
of the pill;tr. ·. _ 

If an old camera tripod is n_ot available, it 
will be necessary to constuct a simple cpl
lapsible ' stand. This is made up from 
three lengtlis of broom-handle hinged to a 
wooden disc· drilled through the centre to 
take the i in. brass spindle, as shown in 
Diagram · Y, and joined to three other 
lengths by ·means of brass tubular sockets. 

All the wooden pa1'ts are now given .two 
or three coa,ts ofthick shellac varnish, and, 
when dry; they niay be strapped together 
to form a "very neat' bundle, all ready for the 
journey. The ;ierial consists of a 100 ft. 
hank Of I 7/26 Stranaed bare COpper wire, 
with a'srriall tenhinal soldered to each end, 
and this"is preferably wound on a large dia
meter wooden reel. At the selected spot 
erect the frame, pushing each section into 
its respective socket ·with a slight twisting 
movement, and see that the spreaders are at 
right-angles with the central hub. 

No Coils Necessary. 
Wind on th~ whole hank of wire, com

mencing the winding by taking a few turns 
round the outside groove of th_e lower left
hand spreader, and winding in a clockwise 
direction. This amount of wire will equal 
five· complete turns. The other end is an
chored in the same manner, the exact posi
tion of this being on the other end of the 
same spreader, as indicated by the dotted 
line in Diagram Z. About 18 in. of wire 
will be left over at each end, and two in· 
sulated leads are -taken from the termina Is 
to a ·00075 or ·OOI mfd. variable condenser, 
which is then connected to the aerial and 
each terminals of the receiver, as shown in 
Fig. 7. 

The receiver should be minus the usual 
aerial tuning arrangements, the tuning being 
accomplished by the large capacity variable 

GRADING SIGNAL 
STRENGTH. 

WHEN carrying out tests or taking 
observations on r<:ception, ama
teurs will find that the follow· 

ing system will prove extremely useful. 
There is nothing new in it, it was employed 
by the wireless sections of the various 
services and in the Marconi Company years" 
ago, but it will doubtless prove new to the 
riew enthusiast. The" word "new·" is used 
in respect of those people who have adopted 
wireless as a hobby since the advent of 
broadcasting in this country. Briefly, the 
system consists of coding the various 

· strengths of signals in the following manner. 

. Simple Divisions. 
R 1 is taken as representing so faint a 

signal that it is almost inaudible, and cer
tainly not unclef!!tandable or readable, while 

condenser. An ordinary receiver, complete 
with tuning arFangements, can easily be 
adapted to a frame· aerial. by simply dis
connecting the coils and connecting the 
leads from the condenser to the grid and 
negative filament of the first valve. 

Results. 
This aerial, constructed and wound 

exactly as described, has. always given ex
c~lJent result_s. on the. broadcasting wave-. 
lengths,. under both favourable and adverse 
circumstances. During the early tests, prior 
to its appearance in the limelight, it was 
situated out- ·· 
side the work
shop, in a low
lying neigh
bourhood, 
s'urrounded 
on all sides 
by corrugated 
irnn build
ings. 

A simple 
valve -crystal 
circuit to be 
described, 
amongst 
others, short
ly, was se
lected chiefly 
on account of 
its simplicity, 
and the morn
ing concert 
from 2 L 0 
came through 
even better 
than when 
using the ord
inary aerial, 
which is 35 ft. 
high. This, of 
course, was· 
attributed to 
the direction-
aleffcct. With 
the same cir
cuit on the 
Surrey Downs 
the results 
were really 

R 9 indicates a " loud speaker " signal. 
Between these two limits graduation is care
fully obtained by" --calling R ·2 -pr&ctically 
inaudible but with straining just readable, 
R 3 very faint but 
readable, R 4 just 
comfortably readable, 
R5 comfortably read
able, R 6 comfortably 
audible and a bit to 
spare, R 7 loudly . 
audible in telephi:mes, 
R ~ louder still,· and 
R · 9 ex,tremely loud. 
'' Readable " refers of 
the deciphering to 
Morse code, but it can 
be adjusted to under- -
s·tandable in the case 
of telephony. 

This system cannot 
claim to be scienti
fically accurate in its 
interpretation of the 
strength of signals, 
but it is wonderful to 

astounding, and most of the other circuits 
to be described gave equally good results. 

Those who prefer something in the 
nature of a novelty, and who are possessed 
of a fair amount of patience and good 
temper, can find an outlet for their am
bitions by trying a "few experiments with 
a kite or balloon aerial. Those, however, 
who have had little or no experience with 
kite flying are strongly advised to first take 
a few lessons before entertaining the idea. 
It is a mistake to walk into a toyshop arid 
invest a shilling on a toy kite with the 
idea that succeSs ;will attend the venture. 
Naturally, the more expensive the kite, the 
more efficient will it be, and the last ounce 
of efficiency is required in this case. ·· 

The aerial wire, which "should preferably 
be of 22 S. W.G. bare alluminium, is attached 
direct to the kite and cani"fully " played 
out " until the kite is " riding " nicely. An 
egg type insulator is attached to the lower 
end, and this is secured to a '"'stake, firmly 
driven into the ground, by means of a piece 
of cord and a torsonal or ""compensation 
spring." A rubber-covered lead-in wire is 
connected to the aerial and should be 
sufficiently long to allow for the swaying of 
the aerial, and preferably suspended over 
an insulator attached to a supporting arm, 
as shown in Fig. 8. 

A Warning. 
There is ample scope for experimenting 

in this direction, and if one is at first not 
altogether successful, he at least has the 
satisfaction of knowing that he has had a 
certain amount of fun out of the venture. 
Success will depend chiefly on knowing how 
to handle the kite. 

Half a dozen or so of large rubber balloons, 
filled with hydrogen and enclosed in a light 
net, may be used in place of the kite, if 
desired. These can be filled for a trifling 
sum at a chemist's. The general arrange
ments of such a method would be similar to 
that shown in Fig. 8. This type of aerial 
will have a strong tendency to collect atmo
spheric electricity, and under no circum
stances should experiments be attempted 
when there is thunder about. 

notEj the similarity in the reports of opera
tors well versed in the coding of signals 
when listening-in to the same station under 

· exactly similar conditions, 
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BRITISH MADE 

RADIO HEAD TELEPHONES -
REDUCTION IN PRICES 

R. 1238. Double Head Telephones. 120 ohms. -£1 17 6 

" " " " 
2,000 

" 
2 0 0 

" " " " 
4,000 .. - 2 2 0 

R. 1239.- Single Head Telephones. 1,000 .. - 1 1 9 

" " .. " 
2,000 .. 1 2 9 .. .. " " 
4,000 .. 1 5 6 

R. 1260. Double Head Telephones. 120 " - 1 2 6 .. " " " 
2,000 .. 1 4 0 .. ... " " 
4,000 .. 1 5 0 

R. 1281. Ladies' Hand Telephones. 120 .. - 216 0 

" .. .. " 
2,000 .. - 2 19 0 

" 
., 

" .. 4,000 
" - 3 0 0 

Obfain11ble from ·all Electrical Dealers and Storell. 

:llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 

~ STERLING TELEPHONE & ELECTRIC Co., Ltd., ~ 
;: Manufacturers ol Telephones and Radio Apparatus, etc. := 
§ (WHOLESA.LE ONLY) § 
~ Telephone House, 210-212, TOTTENHAM COURT ROAD, LONDON, W.1. ~ = Telephone : Mueum 4144 (Tlines}. Telegram•: "Cut:umis, Wesdo, London." = 
;: BIRMINGHAM: CARDIFF: MANCHESTER: NEWCASTLE-ON-TYNE: WORKS: ;: 
§ 150, Edmund Street. 10, Park Place. 14, St. Peter's Square. 9, Clavering Place. Dagenham, Essex. § 
::rniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIW. 

Buy your Loud Speaker 
where 

this 
you see 
sign. 
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r·················································••noooououoooooi 

Demonstrations at 

our Showrootn ~:: 

THE ALGRAPBONE 

SALON, 

25/26, Savile Row, 

R_egen t Street, 

London, W.t. 

'Plwne: REGENT 1075. 
MANUFACTURED BY THE 

PIONEERS IN LOUD SPEAKING 
TELEPHONY. 

l ALFRED GRABAM & COMPANY, i 
1,':,_ ~~N~~~~:~.e:.':.:orks, Crofton Park, ' 

'Phone : Sydenham 282o/r/z. 
'Grams: Navalhada, Catgreen, London. 

-SCOTLAND: 
Mr. F. M. Milligan, 
25, Reufrew Street, GLASGOW. 

IRELAND: 
Mr. A. B. Monday, 
tt, Chichester Street, BELFAST. 

CANADA: 
Messrs. Borndept, of Cauada, Ltd. 
t7Z, King Street West, Torouto. 

. .................................................................... . 
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WIRELESS ! . WIRELESS ! WIRELESS ! 
·DON'T PAY MORE ! 

and EVERYTHING for it. 
Great Britain's largest 
exclusive Wirei8$S Stores. 

NOTE. We are exclusively WIRELESS - NOT DABBLERS! 
Pioneers of Cheap Prices. 

Quality, Quantity and Consistency our Motto. 
of bargains.· See our six window display 

SPECIAL OFFER 
popular 

" ELKAV" LIGHTWEIGHT 12'9 HEADPHONES (4,000 oblnS), ER lessoN (Genuine French Phones, maker's name 
embossed), 4,000 ohms. 

18
,
9 Each pair tested and 

N. a K. 'PHONES, the Genuine 
ArtiCle .............................................. . 

'SIDl'E HEADPHONES, 4,000 ohms, 
genuine, our price ............................. . 

THOMSON-HOUSTON HEADPHONES 
(FRENCH), 4,000 ohms, our price ...... 

BROWN'S FEATHER-WEIGHT HEAD· 

12/9 
12/9 
15/3 

~~!~E~ur s;~~r~ ..... U.:.~:~:~ .... ~~:~.~~ 23/9 
MULLARD "ORA" VALVES .................. 12/9 
DUTCH VALVES ....................................... 8/3 
EDISWAN VALVES .................................. 12/1 

(All Guaranteed New.) 
L.F. TRANSFORMERS, Ratio 5 to 1. 11 /3 

All guaranteed (postage 1/·) ...... each 
CRYSTAL DETECTORS ......... 1/9, 1/3, and 10!d. 

., , enclosed in glaaa case 
2/8, 2/3, 1/6 

SW ITCH ARMS, 4 laminations, ebonite 
knob, Coll)plete with panel, bush, nuts, 
and spring washer .................................. S!d. 

A~~1:nL c!~~~: i~~\r(~~~~~ ~?t 1 /1~! 
CONDENSER VANES, fixed or moving, 

per doz ............ -....... ,................................ 3id. 
REAL GOLD CAT'S WHISKERS ...... each 2d. 

, , , , •.• per doz. 1/5 
SILVER CAT'S WHISKERS ............. each 1d. 

n , " ••• ... per doz. 7d. 
CONDENSER SCALES, 0 to 180 ...... each lid. 
IVORINE LABEL SET, -12 dilferent titles 

the set &!d. 
BATTERIES, 4l volts, each 3d.; per doz. 2/9 
-BASKET COILS, set of 6, up to 3,00C 

metres ...................................................... 2/4 
SLEEVINC, 3 yds. assorted colours, for ... 11!d. 

guaranteed. Don't pay 32/·. Our Price 

NUTS, 2 B,A, ................................ per doz. 2!d. 
NUTS, 4, 5, 6 a 8 B.A .................. per doz. 2d. 
WASHERS, 4 B. A, ........................ per doz. 1d. 
WASHERS, 2 B.A ......................... per doz. 1id. 
FILAMENT RESISTANCES, smooth 

action, marvellous value ........................ 1/10 
With engraved dials ............................. ,.... 2/9 
CONTACT STUDS, with nuts and washers 4d, 

per doz. 
STOPS, with nuts ........................ per doz. &d. 
TERMINALS, with nut and washers, 

each .................................... 111., 1id., and 2d. 
EBONITE XNOBS, 2 B.A., each 1jd., 3d. & 4d. 
SPACING WASHERS, large ......... per doz. 2id• 
SPACING WASHERS, small ......... per doz. 1ld. 
CRYSTAL CUPS, 2 screw .................. each 1d. 
CRYSTAl. CUPS, 4 screw .................. each 2d. 
FIXED CONDENSERS, all capacities each 18ld. 

E~~!-r;'.:n ":!itt~ ... ~-~.: ... ~i.~ ... ~.~ ... '::.~c:~~~'J. 3/6 
TELEPHONE TERMINALS, nuts and 

washer, each 1id ......................... per doz. 1/3 
W.O. TERMINALS, nuts and washer, 

each !d. .. ................................... per doz. 1/7 
PANEL BUSHES, drilled .................. each 1id. 

, , , ............... pe~- doz. 1/3 
TOP CONDENSER, ·bushes ............... each 111. 

, _ , -· ,. .... ~···• per dos. 9d. 
BOTTOM CONDENSER, hushes ......... each 1d. 

, , ·,. ... per doz. 7d. 
BELL WlftE, tinned copper, 12 yds. ......... 8d. 
VALVE t.EGI, nut and washer ...... each 1d. 

,, , , . , per doz. 1Dd. 
VALVE PINS, nut and washer ...... each 1d. 

, , , per doz. .9d. 
PLUNGE·R SPRINGS, complete .......... each 1d. 

SLIDER ROD, brass, 13 ins. long, 1 in. 
square, drilled .............................. each 3!d. 

SLIDER KNOB .................................. each 2d. 
SWITCHES ON EBONITE, S.P.S.T. 

(quality the best) ......... ............... each 1/6 
SWITCHES ON EBONITE, S.P.D.T. 

(quality the best) ........................ each 1/11 
SW1TCHE.S ON EBONITE, D.P.D.T. 

(quality the best) ..... ................... each 2/9 
CONDENSER SPINDLES, all sizes in 

stock, from ..................................... each 1id• 
SCREWED ROD, 2 B.A., 12 ins. long each 3d. 
SCREWED ROD, 4 B.A., 12 ins. long each 2!d. 
RUB8ER • INSULATED LEADING • IN 

WIRE .................. .. ................. per yard 1id, 
INSULATORS, white reel, 2 in., each, 

1d.; per doz. ............................................ 1111. 
INSULATORS, white egg, each ·2d.; 

per doz .................................................... 1/8 
WOUND INDUCTION COILS (postage 9d.) 

12 X 4 9 X 4 8 X 2} 6 X 3 6 X 2 
2/5 2/3 1/11 1/8 1 I 5 

TAPPEO INDU1:TANCE con.s, 20 tap· 2 / 6 
pings, wound to 1,600 metres ...... each 

VARIOMETERS (Tube type), complete 
with knob .................................... 3/11 and !/11 

DOUBLE 'PHONE CORDS, full length .,. 11!d. 
HERTZITE, Genuine Large Piece ............... 9id. 
TALITE, , , u ••••••••••••••• 9~d. 
PERMANITE, , , , ............... 9!d. 
ZINCITE, , , , ............... Sd. 
BORNITE, , , ,, •..•....•...••• &d. 
MIXED CR'fSTALS (6 kinds) ..................... 9d. 
CARBORUNDUM ........................................ 5!d. 
ZINCITE and BORNITE, both in box ... 1/· 

IMPORTANT NOTICE. W~ have r~peatedly said DON'T IPIAY MORE, and having served the masses well, 
the larqe return of business has made it F 11 th C d t Elk C 

necessary for us to acquire ex~ensive additional p_rem•-.s ad)oinin~J our present address. 0 ow e row o ay orner 

~~ ELKAY '' WIREL~SS ~0.' 225 4 227, Bishopsgate, London, E.C.2. 
Open Saturday all day. To.the Trad&..:.New Trade Coonter now open. Send for NEW LIST. 

We open Sundays 11 to 2.ao: . .,.- Note new Telephone No.: Central 8544. 
Please remit ample Postage. 

FOOTBALL COMPETITION 

£580 for only 
MUST BE 

10 Results 
WON 

Fpr Full Particulars see this week's 

·.~.A N···s W E R S 
~ '. '-
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PROGRESS AND POPULARITY. 
" Wireless should be treated as a commercial proposition and not as a toy. The 
whole business should be taken out of the hands of bag-makers, paper merchants 
and opticians, and controlled by properly qualified people. Then it would indeed 
boom," says Mr. L. E. Wilson, A.M.I.E.E., the well-known electrical engineer, 

in an interview with our Manchester Correspondent .• 

TRENCHAl\TT and telling sentences 
these, spoken to me in the course 
of a most interesting conversation 

I have had with Mr. L. E. Wilson, 
A.M.I.E.E., electrical engineer, famed in 
the North as a pioneer of electrical enter
prises and practically concerned with the 
broadcasting of music under the old electro
phone system. 

" The coming thing," he said, " is the 
broadcasting of. public speeches. People 
who address huge gatherings will make 
themselves heard over a very wide area. 
This sort of thing, Mr. Wilson reminded me, 
has been developed ·already in America. 
It means that an audience of a hundred 
thousand can hear one man at a time, hear 
the voice uniformly and evenly. 

"We shall," Mr. Wilson persisted, "see 
appliances of this kind very shortly in this 
country. They can be used, too, at coal 
exchanges and cotton exchanges for dis
seminating news which every member ought 
to hear, doing away with notice boards, 
usually besieged by big crowds, and a mul
titude of people who have at present to be 
employed. I may say I have already ap
proached the Master of the Manchester 
Royal Exchange With . the view to this 
practice being adopted there. 

"I have also suggested to the Altring
ham ·(Cheshire) show authorities that 
they should transmit music· so that every
body in the showground -can hear the 
liame band playing. If the entertainment
tax were only removed we should be able 
to do it. To· realise wh~t can be done in 
this direction, you ha,·e only to look at the 
gr~at Brighton enterprise, where the music 
of a band is projected so that it can be heard 
the whole length of the promenade." 

Then Mr. Wiison proceeded to urge that 
wireless should be treated as a commercial 
proposition and not as a plaything, but 
quickly added that he was hopeful because 
the telephone, when first invented, was re· 
garded as a scientific toy, 

Interesting History. 
'l• A Manchester cotton man," he said, 

" was the first to see the business value of 
the telephone. He financed it, and the 
fi~t telephone exchange was erected in 
Manchester. The French had a service 
ca\led the theatrophone, and we in this 
country, thinking it might be applied to 
church services, brought out an instrument 
which we called the electrophone. In 1898, 
when the then Prince of Wales was laid up 
with an injury at Waddeston Hall, music 
was broadcast to him by means of this 
electrophone, so that broadcasting is really 
a. very old institution. 

"An instrument was erected at Windsor 
·Castle by which Queen Victoria, who had 
never used a telephone in her life, heard 
music. This was the beginning of the de
velopment of broadcasting. 

·~ Now we have reached the wireless stage, 
One thing I will say for the old system, we 
never forgot we were catering for music-

loving people, and the purity of our trans
mitters was perfect. As engineers we did 
not dare to thrust discordant noises on our 
subscribers." 

"Looking to 'Popular Wireless.'" 
Mr. Wilson says that we are suffering to

day because advantage has not been taken 
of the best electrical study. 

" The whole trouble," he said with em
phasis, " is that the business has got into 
the hands of bagmakers and paper mer
chants and opticians, and I look hopefully 
to a powerful organ like PoPULAR WIRELESs 
being able to direct it into the hands of 
properly qualified people. What is lacking 
is the advice of the expert. One result is 
that commercial men are not. taking the 
interest in wireless that they would other
wise do. 

"Tradesmen have made experiments 
the result of which any expert could have 
told them beforehand. They have experi
mented upon the British public instead of 
making their experiments in the laboratory. 
Let us see to this at once and wireless will 
not only go, but will boom." 

I asked Mr. Wilson if he thought 
Manchester was holding its own in 

the national movement. 
There was no doubt, he 
said, that Manchester 
transmission at the pre· 
sent moment was quite 
good, and almost equal 
to any other station in 
the ·country ; but at one 
time it was .notoriously 
the worst. It was the 
old story, Manchester had 
tried to carry too much 
on their own shoulders 
without getting ·into 
touch with people who 
knew something about it. 
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Glasgew started inoriths after Manchester,·., 
but· were better advised, consequently they 
got better results long before Manchester. 

Cheap Crystal Sets. 
"As for the ordinary man in the street," 

says Mr. \Vilson, " he wants to get enjoy
ment from broadcasting with the minimum 
amount of expense, and without requiring 
any technical knowledge. Therefore the 
cheap crystal sets are the ideal thing for 

. him, because there are no accumulators 
and the connections are simple, if only 
they could give range. A boy of seven 
could use the crystal set without any diffi. 
culty or danger. Developments are taking 
place by which the public will get valve 
sets taking the minimum amount of current 
and abolishing the use of the accumulator. 
That is a step in the right direction. 

"We can look forward to the day," hllsaid 
in conclusion, " when there will be no power 
required at the user's end, but that all the 
power will be supplied from the broadcasting 
station. That is the ideal system, and it is 
one that the telephone has to some extent 
evolved. One need have 1\P fears concent· 
ing the future of Wireless. ·It does not pre
sent any of the difficulties of telephony. 
Passing a current over a copper wire is a. 
far more complex business than most people 
imagine. The popularity of wireless has 
rather hampered thal). helped its develop
ment in the past. Now we must settle 
down and apply it scientifically to practical 
business uses." 

Mr. Wilson's last remarks aptly put the 
whole position of wireless, as applied to 
broadcasting, in a nutshell. There is no 
doubt but that a considerable ·amount of 

hindrance to the advance of 
this science has been caused by· 
the sale of inferior apparatus 
and attempts to boom wireless 
by wrong met.hods, and a public 
once disappointed or taken-in 
is difficult to convince where 
the real social and commercial 
advantages of broadcasting are 
concerned. 

The new type double transmitter. 
which will be em;plo:ved at the DeW 
broadcasting station on the Aeoliall 

Hall, New York. 

I 
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. A NOVEL WIRELESS 
DEMONSTRATION AT WINDSOR. 
Describing a series or interesting experiments concerning wireless 

receivers on light cars. 
By Capt. RICHARD TWELVETREES, A.M.I.Mech.E. 

THANKS to the courtesy of the 
directors of the Daimler and Marconi 
Companies, I had the opportunity of 

inspecting a new wireless outfit for small 
cars on Saturday last. A 12 h.p. B.S.A. car 
was placed at my disP?sal for making the 
journey, and with a party of friends I joined 
in an imposing convoy of cars starting from 
Marconi House and bound for Windsor. 

apparatus was prepared in a few seconds 
after the cars arrived, struck one as being 
yery remarkabTe. 

A Compact Receiver. 
There is no actual difficulty in making a 

receiving set work satisfactorily whilst 
the car is in motion, but the installation on · 
the small B.S.A. cars is not designed with 

· this object. The 
main practical objec. 
tion to receiving in 
motion is the cost 
of the apparatus in 
the case of small cars, 
and it was therefore 
decided to provide a 
special form of aerial 
which can be slung 
up very easily, and 
which rolls on to a 
compact reel when 
not in use. 

The apparatus is 
made in two types, 
one consisting of a 
two-valve "Marconi-

Two of the four B.S.A. light cars built by the Baillller Co., that took p&ri ID 
the demonstratlou. 

. phone " with two 
headphones, and the 
other comprises the 
last-named set with 
the addition of ' a 
two - stage amplifier 
and a loud speaker. 
The smaller set costs 
£25 complete, so that 
in buying a new car 

Recent advances in the construction of 
wireless apparatus and the ever-growing 
popularity of listening-in have excited the 
interest of motorists in common with all 
other sections of the community, but the 
powerful car with its expensive wireless 
equipment is beyond the means of all but 
-the more wealthy of motorists. The earlier 
experiments were not bro11ght to a successful 

. issue without a good deal of experimental 
research, for some difficulty was found in 
screening the apparatus from the electrical 
equipment on the cars, as well as from that 
of passing cars and other vehicles. Ulti· 
mately, however, the success was so marked 
that it was decided to fit out a small B.S. A. 
car, built by the Daimler Company, with a 
less-expensive form of receiving apparatus, 
and four of these little vehicles came up from 
Coventry for the purpose of demonstrat,ing 
the apparatus in a practical form. 

Rapidly Fitted Up. 

The four wireless-equipped cars were 
lined up in the Great Park at Windsor 
awaiting the arrival of the convoy of 
visitors, who were given the opportunity of 
inspecting the whole outfit very thoroughly, 

\and later of hearing the usual Saturday 
evening transmission from 2 L 0. In spite 
of rather a bad attack of atmospherics, the 
musical items came through with great 
clearness, and the ease with which the 

one would hardly 
notice the small additional charge. The 
complete set with the loud speaker is listed 
at £55, but it possetl8ell advantages which 

. are well worth the extra cost. · 
The entire outfit in both cases is mounted 

inconspicooualy on the nmning-boards of 
the car, and is- neatly covered with a solid 
leather case, proteetiDg · 
the inetnunent from 
dmtt and rain. A 
further feature of 
intere&t is- that the 
apparatus is arranged 
so that it can be 
removed quite easily 
from the car for use 
in the house or else
where, so that wireless 
enthusiasts can make 
use of the one set for a 
dual purpose. 

The current neces~ 
sary for supplying the 
valve filaments is de
rived from the ignition 
aeeumulator, which 
obviates the necessity 
of carrying extra 
accumulators whilst 
touring, as well as the 
inconvenience of dis· 
charged accumulators. 
Both the "Marconi-

Tuning-in the London Station (2 L 0). 

phone" and the loud speaker have rubber 
pads fitted to their bases; and the whole of 
the apparatus is constr~cted in a very 
workmanlike manner. 

The thing which could not fail to attract 
the attention of the interested observer 
was that the design had been worked out 
with the fullest possible appreciation of the 
wireless-loving motorist, who naturally does 
not want to spend time on the road in fixing 
up elaborate and complicated apparatus. 
The absence of loose external wiring was 
very conspicuous, and the adrlition of the 
set in no way detracts from the appearance 
of these smart little cars. 

A Useful Addition. 
When the final bars of the National 

Anthem had died down, the four wireless 
cars packed up and, almost before one had 
time to look round, were spinning along the 
road towards London, !~aving the spectators 
to gasp at their sudden disappearance and 
to reflect upon the enterprise of the two 
companies which hold such prominent 
positions in their respective spheres of 
British industry. 

In conclusion I should like to advise all 
motorists to add to their pleasures by 
taking a wireless set with them on their 
tours ; it is certainly worth the slight 
extra expense and trouble involved. 



Popular Wireless Weekly, August 11th, 1923. 895 

WINDOWS: FROM A LEADING-IN POINT 
OF VIEW. 

One of the first problems that people installing wireless apparatus come up against is that of getting the aerial into 
the house without the necessity of leaving a window open. In this article instructions are given for dealing with this 

in a neat and efficient manner. 

A CARPENTER, when about to bore a 
hole through a window frame, will, 
after a preliminary inspection, start 

boring, and the twist bit of the auger will 
emerge on the outside precisely where he 
intends it to do. Knowing the construction 
of the window, he can avoid obstacles. 
There are not many of the latter, but when 
one is met with it is nearly always necessary 
to start an entirely new hole. 

A window consists of a frame built in, or 
fixed to the wall, and a sash which carries 
the glazed part or parts. The latt-er may be : 
(a) permanently fixed, (b) hinged vertically 
or horizontally, and (c) sliding vertically or 
horizontally. The majority of windows, 

therefore, come 
u n cl er t,he C 

A • • A class, s I i cl i n g 
vertically. 

If the sash 
moves, it cannot 
be used for lead
ing-in purposes, 
and a way must 
be made through 
the frame. If 
the movement 
of the sash is up 

8 ·~;:::=~==~ and down, some 
t•=----..:•..-------"'--'"' sort of ba!lmce 
A weights are re-

f"itl-1 quircd, w hi c h 
a r e accommo

dated within the frame ; if, however, the 
sash is hinged or slides horizontal, the 
frame may be, and usually is; solid. 

Boring-Solid Frames. 
The hole may be started at any part of the 

upright frames excepting the point marked 
A, Fig. 1. This is unfortunately just the 
very place where a novice would select ; 
but there are usually nails there, and even a 
light nail when embedded in wood will 
utterly ruin a bit. When a jar or click is 
experienced at each half revolution, it is 
almost certain a nail is in the way of further 
boring. Therefore, keep about 2 in. higher 

or to the side of this 
point, B-or C, Fig. I. 

Secondly, do not bore 
the hole level, but very 
slightly inclined, so 
that the outside or 
"weather " end is a 
little lower than the 
other. 

This prevents mois
ture creeping in on the 
insulating tube or lead
in_wire. Thirdly, make . 
certain when boring 
through the frame 
uprights that there 
is sufficient clearance 
outside for the bit. 

If you decide to tiy 
Fie)· 2 · point C, see that the 

hole clears the bottom of the sash. This hole 
will be a much deeper one than B, as it will 
go through the wooden sill, usually of oak or 
teak, and sloping down a little to t-hrow rain 

.f\ 

lB 

~; 

~ 

~3-1 

water on to the 
stone silL Make 
due allowance for 
this slope when 
starting the 
direction of the 
h o !·e. Imagine 
the window cut 
d o w n through · 
the centre and 
then looked at 
sideways it would 
appear as Fig. 2 
(or in vertical 
section). The 
arrow indicates 

the correct path of the auger, or bit, 
through the sill. Endeavour to arrange 
matters so that the outside hole is close to 
the upper edge of the wooden sill. 

Boring through Hollow or Cased Frames. 
The ordinary window with two sasl,les, 

one or both movable, has a hollow frame 
in which are the sashweights required 

:J \;'\ J-!1 \!. 

B B B 
to balance the sashes. The previous 
remarks also apply to this type of frame, 
and in addition the sashweights and 
supporting cords must • 
be a-voided. Weights 
A A are attached to 
the bottom sash and 
descend as it rises, 
and B B to the top 
sash ascending when 
the sash is pulled 
down (Fig. 3). 

Before leaving the subject of wooden 
frames, a word of warning concerning that 
type of window known as " Centre-hung 
Venetian " may be given. Fig. 4 shows the 
balaneing system and the danger of boring 
over the narrow fixed sashes where one may 
quite unexpectedly cut through a sashcord. 

Steel Casem11nt Windows. 
Modern steel casements are atTanged to 

open in various ways, some, but not many, 
are permanently fixed. In every case the 
space between the 
window side and the 
glass is small. How
ever, that portion of 
the casement em
b e d cl e d in the 
cement, etc., is 
usually quite small, 
a n cl b y carefully 
chipping out (from 
both sides) with a 
sharp cold chisel a 
w a y outside t h e' 
frame may be 
cleared, suitable for 
a rubber · covered 

EBONITE 

UADtN 

GLASS 

leading-in wire, or--L---------.J 
an ebonite or fibre FIG.S: 

tube well warmed and bent to a suitable· 
curve to pass through the hole. The ex
ternal portion of the tu}Je should turn 
downwards, to exclude rain-water. ' 

Should the window possess some small 
fixed panes, a small section of one may be 
cut out and replaced by an ebonite or hard
wood sheet, thicker than the glass and re
cessed as in Fig. 5. This sheet should be 
drilled and fitted with a turned down lead
in tube before finally fixing with putty. 
Alternatively, the glass itself may be drilled, 
a process already described in PoruLAR 
WIRELESS. 

T h er e is usually 
ample space between 
the bottom of the 
lowest weight and the 
edge of the frame to 
bore even an inch 
hQ!e. If bQring at the 
top, keep as high as 
possible; a sharp bit 
will easily cut the 
sashcord, dropping 
the weight to the 
casing bottom, no 
easy job to make 
good again. Adjusting W J Z, the new American broadcasting station, to 455 metre;. 
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A~ ~oggerheads~Mathematical Cinquevallis-An Old Joke-Fifty-Fifty
SIZing Up-A Jomt Effort-The Valve : A Pussyfoot Version-Animals 

and Wireless. 

At Loggerheads. 

THERE are times when that peskily 
clever secretary of our local wireless 
club gets me on the oscillation point. 

The discussion had been on what. our 
president had called a mathematical formula 
to determine how many beans make five, 
or something else equally important. In 
the formula was the word log. Being 
always ready to display my ignorance in 
the form of a dark background for the _ 
bright and scintillating intelligence of men 
of genius, I blandly asked what a log was. 
Our clever secretary replied curtly : 

" A log is an index, of course." 
"Really," I could not help retorting, 

"and a snark is a boojum, of course.". 

* * * 
Mathematical Cinquevallis. 

Seriously, though, I do admire those 
mathematical Cinquevallis who can do such 
wonderful conjuring tricks with letters and 
figures. When a mathematical prodigy, 
however, begins to throw pies and logs 
about, l, for one, am bound to seek cover. 
From what I can make of it. this mathe· 
matical juggling looks a bit risky. One 
little plus_ sign in the wrong part of the 
boat. and the whole cargo goes overboard. 

Still, I suppose that wc could not get on 
very well in wireless without the mathemati· 
cian, and as far as wireless is concerned we 
niust obey the Chief Scientific Adviser to 
POPULAR WIRELESS when he lays down the 
Jaw in "'Vireless Review" that after 
~ures the unit of measurement should 
always be stated. ,. ,. ,. 
An Old Joke. 

I once bought it very badly on this 
particular business of mentioning the unit 
of mea.qurement. The occasion was my 
first entry into a science class at school. 

" How old are you ? " asked the man of 
science. 

"Twelve, sir," I replied bravely. 
" What, months ? " bellowed the man 

who held first-class diplomas in odifery and 
the theory of explosives. . _ 

The joke is an old one, and has been per
petra,ted millions of times, yet it emphasised 
to my mind the importance of just mention
ing the unit when giving a numerical 
statement. 

* * * 
. Fifty-Fifty. 

" To say that the height of a post is 50, 
means nothing," says Sir Oliver Lodge. 

Right, but for an American to say that 
he will go fifty-fifty with you over a deal 
means a good deal to you if you keep the 
~nsulation covering off your eyes. 

Sizing Up. 
I can imagine that peskily clever secretary 

of our local wireless club selling a pair of 
boots to a customer after having read his 
" Wireless Review." · 

PESKILY CLEVER SECRETARY : " And 
what size may I get you, sir ? " 

CusTOMER : " Sixes." 
P.C.S. : " Sixes in what ? " 
C. : "Boots." 
P.C.S.: "Thank you, I understand 

that, but I am not clear as to the -unit of 
measurement implied. Si~es in what unit?" 

C. (rising to the occasion): "Feet." 
(Colla.pse of Peskily Clever Secretary 
amongst his boot-laces.) 

* * * A Joint Ellort. 
Joints both of the electrical and of the 

meat variety should be avoided if possible 
especially during the hot weather. A 

The King of Spain (right) listens-in on a 
:Marconi portable wirelen set, 

badly <lone joint, or one that has a high 
frequency, may introduce sufficient im
pedance into the family circuit as to cause 
hysteresis. Some joints are better when 
treated with spirits of salt, others are better 
when treated with salt, while the worst of 
them should be promptly earthed. 

* ,. * 
The Valve: A Pussyfoot Version. 

Without undue exaggeration, I think I 
may claim to have read all the popular , 
expositions on the way a valve works, 
but I have never read anything so good 
and so refreshingly original as Captain 
Eckersley's article on the valve in PoPULAR 
WIRELESS of July 21st. The description 
of the little people with their parcels of 

· electricity, the tremendous attraction the 
" Positive" pubs. have for them, and the 
way :they remain glued to the bar inside 
the pub. until other little people, more 
drunken than themselves, push them 
out of the bar, is the most attractive and 
illuminating thing I have read on valves. 

In due respect to our cousins on the 
other side of the Atlantic, I consider it 
necessary to give a dry or non-alcoholic 
version of Captain Erkeroley's simile. 

Right thar along Main Street, Toobe 
~i.ty, Texas, the li'l electron guys hiked it, 
JOStling and cannoning and swarring. · Gee, 
but I guess it was some hot. Each of the 
li'l electron guys was chewing gum, but 
nobody, not even Eel. Armstrong, knew 
what was in that gum, only on the outside 
of tb,e papeJ; containers was written " Wrig: 
ley's Hee-lectricity." Gee, but it was 
some hot. 

The ~'I electron guys reeled along, ex
pectoratmg on the bare plank siclewalk 
now and then to kule things clown a bit. 
Pelham R. Oton, the foremost hiker 
hitched .up his pants and beat it harder: 
for he cl1sarnecl an. ice cream parlour with 
the li'l positive· sign at the corner of the 
next block. 

The li'l electrons were thirsty. They 
wanted strawberry sundaes and orangeade, 
but none of them had that longing for near 
beer which comes from being fM from it. 

Pelham R. Oton and the li'l electrons 
rushed the parlour, only to find thar a 
bunch of the negative boys from N'Yark. 

" Beat it, you cloggarned guys ! " says 
Pelham R. 

"Beat it yous-selves," say the negative 
boys from li'l N'Yark. 

"You'd best beat it," says Pelham. 
"We will not beat it ! " say the N'Yarkers. 
Then the li'l electron guys put it across the 

guyR from li'l old N'Yark, and made them 
quit. So the li'l electron guys sat on the 
tall stools in front of the bar and sucked 
ice cream sodas through long straws frpm 
tall tumblers, and ate ice-cold sundaes 
with cardboard spoons. Thar they sat 
frozen to the icy bar for thousandths of 
a second, and thar they stuck until more 
li'l electrons thirstier than Pelhal)l R. 
Oton and hi~ bunch of the electron boys 
came and called on them to beat it. And 
so the li'l electron guys with Pelham R. Oton 
hitched up their pants and beat it, and 
progress was made along Toobe City Main 
Street. ,. 

* 
Animals and Wireless. 

A loud speaker has_ been installed in the 
New York Zoo in order that the effect of 
wireless on the animals and other living 
creatures there may be studied. We 
understand that the first experiment with 
the wireworms was not successful, and that 
the glow-worms have lodged a formal protest 
against the indiscriminate use of valves. 

. It may be noted that fishes are quite 
use?- to working on a natural wave-length 
while the whale does a lot of spouting, 
though not from a transmitting station. 
A couple of giraffes would make a fine 
portable aerial, while the mole is exception-
ally good at making an earth-run. ·· 

The chameleon · is a wonderful trans
former and the spider can make the most 
perfect basket coils. 

If Bruin has to listen to the wireless our 
only hope is that he will be able to bear it. 

KNoB TURNER. 
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Your Own Pleasure at Your Own Price 

For 

The Neatest little set imaginable, and 
yet it does all the work of a large 
expensive crystal set. 
Easily mounted and connected up, it 
will pick up all aignals including broad· 
casting to perfection within a range of 
15 miles. 
In your home, scoutroom, schoolroom 
or garden, you have a real set, not a 
toy, at the very low price of 

1216 
complete with headphone, coils, crystal 
and wiring diagram. 

FELLOWS .MAGNETO Co~Ltd.J 
LONQON, N.W.IO. 

___ Telellhone: Te'lel!aml: 
WJLLESDEJil.HO-L " QVIXIIAG." 'i'BOJE, LOIIIDOB, 

they are jolly good Fellows 

r ................. FR-EE ................... l 

I 1 

f'llt. """"'' co~u•\ ~."!-:!.. 

: To extend the name of the Bennett College to everyone : 
:engage~ in the ditierent branches_of Engineering. yve are 
: publishmg a.n Illustrated Dictionary of Engineer- . 
: ing, in ab()ut 24 MONTHLY PABTS. You can have : 
~ each monthly part as it comes out FREE. ~ 

~ 1/- Postage only to pay.~ 
The Dictionary is free to those engaged in &ny of thtt : 
following trades: Erroineerinu. CiYil. :M:ecb&niC'&l. Elee. ; 
trical, Structural. Jlotor, Sanitary. Boile-r. lntemaJ Com .. : 

. bustion, Dra.ugbtsmauhip, Iarine. Shipbviltling. Naval : 
: Architecture, Building, Architecture, Quantity Surveying. ! 
; ta~\~~~n·M?!j~~~•t7Urie~~::r:v an~or~v':~l:~:U'fe·~:;: ~ 
: Telephony, Wireleu, and· the eontli:tiona are thAt J"OU aend : 
: your name and addreas. your ace &Dd OOO'llpatlou, with : 
: three penny stamps (t& ooYer voatacel.. wrttiac yO'ar : 

~ ~::: ~~d0~~d~~= ~ :f:O. ~;..-=.tte:tP!:.7;::! 
; othero will be tCII'WIInled M ~Bud. Ad- - : 
: application fully to: ; 

~ (Do not fall to give ~t D 108,1 
~ ~~,reSa~~idut::es t~ 'Dle lleaaett C.U.P, i 
L.:~u addresa.) Sheffield. _ .. j 

fi9J, 

THAT HA'PORTH 0' TAR 
How many umeo "" 

lh&t eld adatre," WJ., 
spoil the ohip for a 

ha' port~! o' ,.., " kell quoted? 
Never w .. lt more applicable 
than in the case of the wire ... 
leso receiviiiJ oet. Your set 
may he pertect in eve!)' d.,. 
tail, the conditions ideal for 
reception, but if your connec
tions are Dot sOldered, your 
instrument is not in the pet• 
feet sta~ it ohould he, and, 
consequently, the receptive 
qualities are apt to suffer i 
therefore, why spoi! the" Set'· 
for a ha'porth o'" Solder"
and why say ooldering;' t a 

bother, when the.re'o FLUXITE to help you) Soldering io child's play when you ve a 
tin of FLUXITE at hand to help you, or, better otill, a complete Soldering Set that we 
have had specially prepared for the convenience of customers. Aak your Ironmol18'er or 
Hardware dealer to show you the neat little . 

::F"~UxiT E: 
SOLDERING SET 

1 .................................................................... Reduced 
! It is perfectly simple to use, and will l Price 
! fast for years in constant use. It !7~& 
l contains a special " small-space" l 
! Soldering Iron, with non-heating l 
! metal handle, a Pocket blowlamp, ; 
! FLUXITE, ·Solder, etc., and full ! 
l ·instructions. Price 7/6 Sample Set, : 
! post paid, United Kingdom. 

1======. FLUXITE SIMPLIFIES SOLDERING 
All Hardware and Ironmongery Stores sell 
FLUXITE in tins, price Bd., 1/4, & 2/8. 

: ... ~.~~.~ .. !:~ .. !~~~~: ................................. ; For the tool kit of your car or 
motor .. cycle, or any soldering 

jobs about the home, 

FLUXITE LTD., 324 Bevington St., Bermondsey, England~ 

,. 
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WHERE WIRELESS APPARATUS 
IS MADE. 

mould is withilrawn, leaving a perfect 
copper horn.. These homs are then sent 
up to the spraying room, where they are 
thoroughly enamelled. 

While we were downstairs, we crossed 
the yard and entered another shed. This 
was the "tool" shed, another surprise 
awaiting me whPn I learnt that they made 
all their own special tools. From here 
I happened to look at the roof of the 
main building, and saw, not only one 
aeriaL but five. This allows a considerable 
number of complete sets to be thoroughly 
tested. 

A Special Representative of " Popular Wireless " visits the T .M.C. 
Factory at Dulwich. 

THE T.M.C. are renowned for their 
telephone receivers, more than any

. thing else, since they have made 
these for commercial purposes for many 
vears, even before they took them up 
from a wireless point of view. In their 
large factory at Dulwich they not only 
manufacture telephones, but also the well
known " True 1\Iusic " loud speaker. Com
plete sets, both crystal and valve, and 
components, are also made in great numbers. 

A typical B.B.C. stamped T.M.C. Receiving Set. 

Kot long ago I inspected this factory, 
and was surprised at its si:r.e, compared 
with some of'tbe factories I have been over. 
The amount of glass used was surprilling, 
but this factory is noted for its efficient 
lighting. 

14,400 a Day. 
I first passed through. the store-room, 

where all the material is stored ready to 
he taken to the laboratory for test when 
required for use. I was again surprised 
at the vastness of the machine-shop. 

Here there .are lathes, etc., of every de
sct·iption, all the machinery being, of 
course, thoroughly up to date. While I 
passed through, one machine was tuming 
out telephone terminals, and it surprised 
me to see a piece of brass being fed into 
the machine and coming out in a few 
seconds, after several stages, in the form 
of an extremely neat and Wghly polished 
terminal. 

When I countl'd the number of these 
machinl'.s, I was, perhaps, hardly sur
prised to hear that it is not at all un
common for them to tum ·out one hundred 
gross of termin.als per day. Various other 
terminals, connecting strips, etc., were 
also' behig made here. . . -

Then there was another machine turning 
the aluminium cups for the loud speaker's, 

after which they are sent to the polishing 
room, where they are highly polisherl. A 
special guillotine cuts out washers, lugs, 
ani! various pieces of metal at an alarming 
rate. 

Another "guillotine," with a pressure 
of fifty tons, cut.s out t.he magnets for the 
telephones from tungsten, which is an 
eighth of an inch thick. Yet another 
" guillotine " is busy at work, this time 
cutting out the diaphragms from large 
sheets of stalloy which have already been 
gauged and passed as pure. 

· There is a special magnet hardening 
' furnace which automatically deals ont the 
hardened magnets which are fed into the . 
top of the machine. 

I wa.~ next taken to the electro-plating 
room. Here all the apparatus to be plated 
is hung in the vats until the required 
thickness of plating is obtained. 

The loud speaker horns are made by a 
secret process, the outline of which is a$ 
follows : A mould of the horn is placed in 
a vat containing a solution of copper which 
deposits a coat of copper on it until it is 
of the required thickness. After this the 

Rapid Winders. 
Upstairs we came to the as~embly room. 

Here the sets, 'phones, and loud speakers 
are all assembled and wired. An interesting 
corner here was the winding benches where 
the bobbins for the 'phones are wound. 
Thl'y have 3,700 turns put on, which are 
counted automatically. A pair of magnets, 
which are wound on a patent machine, 
take five minutes. to wind. The magnets 
are then tested for continuity, resistance, 
and covering, any that are at all inefficient 
being rejected. 

The complete instrument-transformers, 
crystal detectors, telephones, loud speakers, 
etc., are sent to a special testing room 
after completion, where they have to pass 
very hard tests before they are classed as 
perfect. 

Should, however, one of the loud speakers 
be pronounced as not perfect, it is sent to 
the laboratory for further tests, where any 
faults are corrected. 

ADDITIONS TO THE "POPULAR WIRELESS" 
DIRECTORY OF AMATEUR STATIONS. 

Call 
Sign. 

2SF 

5CC 

5FI 
5FR 

5FZ 

50D 
5NP 
5UM 
5SW 
5VK 

5WM 

6AA 

6AB 

6AG 

6CC 

6CW 

System. 

T.T., C.W., and 
Telephony 

Spark 180 metres, 
C.W. & Telt>phony 

C. W. & Telephony .. 
Spark, C.W., T.T. & 

Telephony 

Telephony & C.W ... 

C. W. & Telephony .. 

Spark; C.W., T.T. & 
Telephony 

C.W., T.T. & Tele
phony 

C.W., T.T. & Tele
phony 

C.W., T.T. & Tele
phony 

W. & Telephony .. 

6 D W Telephony & C;W. 
6.GZ --
6 H D C. W. & Telephony .. 

6HV 

Name. 

C. Midworth, 
A.M.J.E.E. 

A. Wm. Young 

H. D. Webb .. 
J. L. Jeffree, F.R.A. 

Lincoln and District 
Amateur Wireless 
& Scientific Soc. 

Ralph Bates •. 
Eric P. Burgess .. 
H. Allchin.. • . 
Cf. Bedford .. 
Bernard Caldwell .. 

J. B. Renshaw 

Durham and North
umberland Collier
ies Fire & Rescue 
Brigade (F.P.:MillS) 

. (Portable set) 

W. H. Fortington .. 

David Burne-Jones 

Burne-Jones & Co., 
Ltd:, 

Douglas H. Johnson 
R. C. Neale... .. 
National Wireless & 

Electric Company 
W; J. Butlel.' •. 

Address. 

"Sumia," Ridgeway Rd., Osterley, 
Middlesex. 

Bath Eletcric Plating Works, Foxcumbe 
Road, Bath. 

59, Bradford Street, W a hall. 
191, St. James Road, Croydon. 

Lincoln Technical School, Lincoln. 

Holmside, St. Catherine's, Lincoln. 
2, Queen's Rd., Manningham, Bradford. 
78, Chester Rd., :Forest Gate, E.7. 
Turton Ha]l, Gildersome, nr. Leeds. 
Caverswall, Lower Walton, nr. War-

rington. 
Wireless House, Old Chape St., Black

burn. 
854, Scotswood Rd., Newcastle-on-Tyne. 

854, Scotswood Rd., Newcastle-on-TynP., 

237, Dudley Rd., Rotton Park, Birming
ham. 

"Gwalier," Rustb Ave., Streatham, 
S.W.16. 

Montford Place, Kennington Rd., S.E.ll. 

131, Clapton Common, E.5. 
Farnborough Rd., Farnborough, Hants. 
Church Rd., Acton, W.3. 

15, Algernon Rd., Edgbaston, Birming
ham. 
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CHANGING AND REPAIRING 
'PHONE RECEIVER CORDS. 

Describing methods of locating faults in 'phone cords and how to deal 
With them without the "Deeessity of purchasing new leads. 

'pHONE cords which have been in use for 
sometime become frayed and perhaps 
develop faults, which are usually 

of an intermittent and therefore irritating 
nature. It is within.the scope of all readers 
to fit new cords, which, if necessary, may be 
much longer than the length usually supplied 
with the 'phones. · 

The various faults likely to occur may be 
classified as: (1) Contacts, due to isolated 
broken strands penetrating the covering 
and touching the other conductor. In such 
cases, if the contact lies between the fork of 
the cord and the terminals of the set, both 
'phones are put out of action. A contact 
between the fork and one receiver will only 
put the latter out of acwon. 

(2) Disconneotions, due to a broken con
ductor. .Both 'phones will fail to respond. 

(3) High resistance faults, due to bad 
connections causing wheezing and grating 
noises. 

(4) Leakage due to dampness. The 
remedy is obvious. 

I 
•3 

____ ___;··..:-!/ 
I 

?--.A~ 
,... 

/JindinQ rerprerl at lblnt.J A: 
nc.2. 

Intermittent faults of class 1 and 2 may 
be located by joining the 'phones up to a 
single cell, not a battery or accumulator. 
At the instant of connect-ing up a ~ingle 
sharp click will probably be heard in the 
receivers. Now work gradually along the 
cord, moving it about between the fingers 
until a point is reached which, when moved, 
causes a loud grating noise. This is the 
position of the trouble. Should no click be 
heard when joining up proceed in the same 
manner. 

Replacing the Leads. 

Lay the long portion and the single 
2 ft. 6 in. strand together, as shown dia
grammatically in Fig. 1, and having first 
marked the ends of the single piece, twist up 
with the free ends of the long piece, thus 
making the fork. (See Fig. 2.) This point 
should now be well bou·nd up with strong 
waxed thread, as should also the points 
where the flexible branches to the set ter
minals and the receivers. 

The insulation should now be carefullv 
removed from the six ends, and suit.abfe 
loops being made and bound as before, 
for the receiver terminals and the set con
nections. If straight ends are required 
the flexible conductots should be well 
cleaned antl then tinned, which will pro
vide what is practically a solid wire. 

Minor Adjustments. 
The secret of successful cord connections 

consist~ in so arranging things that no actual 
strain is taken by the terminals. This is 
usually provided for at the receiver ends. 
Fig. 3A shows one method when wiring 
receivers with internal connectiolll'. The 
cord when passed through the receiver case 
is pulled well through and then bound in 
such a manner that when pulled back 
again the binding butts against the inside of 
the case. 

That part of the cord between the binding 
and the terminal should have a little to 
spare when connected up, and this also 
applies to Fig. 3B, which shows a small 
grooved ebonite or hardwood washer slipped 
in between the twisted strands of the 
flexible and secured by binding. This 
washer is then screwed to a suitable part 
of the set. 

The permanent. magnets of the 'phones 
have, of course, a fixed polarity, and they 

.0 

F/G.3A. 

~ 
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usually operate . best when incoming 
currents augmeht this polarity: When con
necting up the reeeiver,s it is advisable to 
see that 10th are joihed ·up in tire· same 
tlirec:tion. For thi1> reason the. eilds -of the 
2ft. 6 in.s!ng!e·strand flex 'Wete mark eel, and 
Fig. 4 show:< the-. connections. Wheri'these 
are c..orrectly. made the set ends_· may be 
arranged to give the best results. 

Essential Details. 
Although the di.ffere.Qce is sligh_t, more 

especially with crystal worlring, a ]j:een ear 
can easily detect ·an'improve:rn."ent·when the 
'pho.nes a.re wor~in.g in a"'certain.direction 
and every help to efficiency, however small, 
should be considered. 

Another tip . which may be useful, 
though it does not concern the repair of 
'phone leads exactly, is that the diaphragms 
of the earpieces should be changed over 
occasionally. After a time the diaphragms 
become bent towards the magnets and 
this should be rectified everv now and then 
by reversing each diaphragm. 

To replace faulty cords, procure a length 
of ordinary electric light flexible cord 35/40 
or 14/36. As the description implies, it may 
consist of 35 strands of 40-gauge copper 
wire or 14 strands of 36-gauge copper wire, 
rubber insulated and finally covered with 
silk or cotton. Numerous colours are ob
tainable, and the cost is but a few. pence per 
yard. Purchase a piece 2ft. 6 in. longer than 
the final length of cord is intended to be. 
Cut off the 2 ft. 6 in. piece and remove the 
twist until the strands are separated, as 
only one is required to make the series con
nection betWeen the receivers. A comer in the &eltiag department attaobed · to the fado!:ll of Radio Iiutrumentl, Ltd. 

• 
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GEARY RUNS A REVOLUTION. 
By mGRAM BURLAC. · 

Row the affairs of state concerniilg a South American Republic centred for a brief moment around 
the doings of c:;ur old f..""iend Geary. 

IN a certain drinking cellar in the littie 
Central American town of San Blanca, 
where the Civil Guard at the corner 

of the Plaza is safely sleeping and t.he snuff
coloured lads gather round the little green 
tables for their evening vermouth-and-soda, 
the name of Geary is execrated as that of 
one of the blackeRt-hearted gringos that 
ever sold the liberty of the proletariat for 
counterfeit :Mexican dollars with holes 
punched in them. It's a sari story, and 
Geary does not care much for it to be told ; 
but as he hag given up honest aerials and 
uses a frightful affair disguiRed a~ a ft·amed 
picture of "The Soul's Awakening," which· 
comes away from the wall on hinges, he is 
to all intents and purposes dead to polite. 
society, so I have·no scruples in giving liim 
away. After all, it's a matter of history. 

What ? Did I sav he run a revolution ? 
The printer again!· That was a misprint. 
I meant "ruins a revolution." Yes, he 
jammed one of the brightest and merriest 
little blood-letting propoRitions in the fair 
pages_ of $an Blanca's records. Don't ask 
me how he came to be in San .Blanca, for 
that is a yarn which belongs elsewhere
Scotland Yard, I expect. (I always told you 
I suspected Geary, didn't I ?) 

Well, once upon a time Geary. was walk· -
ing down the street of Ten Thousand Holy 
Snakes de la Something or Other, which 
was the only street in San Blanca ; the 
other street had been sold to the neighbour
ing State by the President. He was dead 
sick of beating off the mosquitoes-big 
chaps as hefty as parrots--and kicking the 
vendors of lottery . tickets. The hull fight 
had been postponed sine die, because they 
could not borrow a bull and the matador 
had the wind up about his pigs, which he 
.said were developing croup and needed 
constant attention. N'obodv seemed inter
ested in wireless, and the opJy other vice 
was a queer sort of card game at which you 
either won a flud dollar or got your throat 
slit. Murder by shooting had been declared 
a Presidential monopoly. So Geary went on 
down the street of, etc., feeling as bored as 
a lion tamer at the cat show. All of a 
sudden things happened about as fast as 
the incidents in one of Tom Mix's films. 

Etlects of a " Tonic." 
· A long dago wormed out of a fonda and 

approached Geary, bowing and scraping 
like these fellows who try to sell a complete 
set of flhakespearc's works on the instalment 
plan," complete with fum:ed oak bookcase." 

He said, " 'Sense, please. You wanting 
whisky-drink? Yes? No? How do you · 
do?" 

Geary replied, bluntly and without emo
t.ion, "Yes." 

I do not know why. When a strange, 
long greaser anywhere in Central America 
off!)rs you a buckshee whisky, what do you 
do? You hop it, by Jovfl, and you don't 
,r;;top till you get to the fronti£'1' and over. 
.But Geary said "Yes." J'\ow; I ask you! 

So down they went,- past the fake counter 
where you buy the contraband tQbacco, 
dovm. to where they draw pictures of gallows 
on the walls in chalk. Five asso::-t;d c?ogos 
were sitting round a table, and these, upon 
Geary's entrance, arose with expressions 
of politeness. A real, guaranteed non
corrosive whisky conjured itself into Geary's 
hand and in a few seconds down his dry 
gullet. Little light~ came and went in 
Geary's head, so that he was aware that he 
haterl the nose on the largest dago. Accord
ingly he smot-e that nose with his clenched 
fist, and Senor Don Jaime Lopez y Tor
tillano, giving vent to muffled sounds indi
cative of agony and vermouth, rollPd upon 
the ground ; but no·t a blade was drawn, 
not. a Carramba spoken. · Can you believe 
it ? Instead of melodrama, the strange long 
greaser let off about tweh;e reels of Spanish 
to the other sons of sorrow, and then began 
his beautiful English again. 

Geary " Falls " For It. 
" You seet dawn, mister. Oll raight· 

I..iss-ten. You 'ave the fighting sangre. 
Perfectamente. Bueno. Me an' my amigOB 
make the revolution. Savvy? Beeg, beeg 
·shoots. 'Orrible row. We keel Presidente 
-w'at you call 'bump 'im off.' Bueno. 
Keeled the Presidente, me. and my amigos ; 
all same you say 'Jollyolpals,' we geeve 
you concessions. Oh, lots of qough ! Soft 
job. You 'elp us? Yes ? No ? God save 
King and all zat. Ip ooray ! " 

Geary got most of this, and, without 
asking for repeat signals, answered : 
" Right{), Don Quick~oat ! On general 
principles I'd do in any honey-tinted dago 
President-where'd you put the bottle?
but if there's boodle in it, too, my name is 
Two-Gun C'..eary. Vamos. What do I do ? " 

" You are telegrafista, eh ? l\fake the 
spark-pzz-pzz. Wat they say-how call 
dam sing-mm mm-telegrafia sin hilos. 
Oh, yes, wahless ! Le.etle Marconi boy, 
yes ? We wantin' you telegrafiar up de-ue. 
Give Carlos time when bump Presidente." 

The long, strange greaser pointed to the 
Presidential residence which crowned the 
hill. 

Now, Geary a,greed to do what was 
wanted, and, having inspected the radio 
installa,tion, which was housed in a mule
shed and consisted of a sulphated &ecumu· 
Jator and a cheap medical coil,· he bimbled 

off to his hotel. But the morn brought 
counsel. Geary went. out to look at the 
pock-marked wall against which they shot 
revoh1tionaries, and decided he was a 
loyalist. On the other hand, he positively 
had to remain in San Blanca for another 
month, and the idea of the long da.go 
looking for him with a pork-knife at all 
honrs of the nfuht made him shudder at a 
frequency approaching H.F. So he walked 
up the hill to see the Pre~idente. 
Geary Changes Sides. 

He found the Presidente smoking cigar
ettes and waving long, thin fingers in the 
face of an angry concession-h1mt.er. The 
ruler professed to he quite helpless in the 
matter, but added that whatever the matter 
was-and he did not know-he thought to
mmTow would do as well as any other day. 
The concession-hunter confided the immor
tal part of the PresidPnte to Halifax-or it 
might have been Wigan-and departed. 
Then Geary opened out and woke up the 
six-foot sleeper with his news. What 
excited old Garcia-or was it l\Ianuel ?
was not the imtninent · bumping-off which 
Carlos had ready for him, but the informa
tion that there was a wireless set in the 
State of --. He wanted it for the state. 
army, which wa.~ playing chu.ck-farthing 
in the state st,able iust then. T<tcut a long 
story short, Geary- had 'to sneak the trans
mitter, while the PrElf'ident determined t{) 
arrest. Carlos severely and bag his receiver. 
Vaya, !', complete wireless station. Would 
Geary be state operator? Yes? No? 
'Sense, pliss. . 

At the appointed hour.Geary crept up to 
the mule-11hed and made the spark gibber 
a bit ; whereupon the long dago and his 
bunch of stiffs, with assorted eries of 
" Down with tyra.nny ! " " A bas !'income
tax ! " " Vive independence .and death to 
the destroyer of the dole ! " tossed off a 
bumper of hot blood, and, seizing the state 
blunderbuss, rushed forth to--to meet eight 
state policemen, who knocked the stuffing 
out of them. 

Fruits of Loyalty. 
In return for the transmitter the Presi

dente sold Geary a concession on all the 
mahogany in the Republic across the road 
for ten dollars. Geary sold it back to him 
for five dollars (paper), and in the morning 
they formed a syndicate and sold the 
mahogany to the concession-hunter for a 
case of whisky. · 
.. The whisky was bad methylated spirits. 
There is no mahogany in the Republic across 
t.he road. Geary found that the paper 
dollars were printed by the previo,us admini
stration and bad been repudiated by the 
state army, who owried the state printing
shop. So he came away with the medical 
coil in his left trouser IP,g and Carlos' tele
phones in his hat. 

After this revelation perhaps Geary will . 
kindly return the· transmitting valve he 
borrowed from me. This is Clapham, this 
is ; not Sari Dlanca. 
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The Marconi-Osram· 
'D. E. R.' Valve has 
now been reduced 
from £2 to 2 7 s~ 6d. 

Apart from its cheapness, 
the outstanding advantages 
of the 'D. E. R.' {the 
Valve which is fitted to 
the famous Marconiphone 
V2) are:-

(1) It consumes little more 
than half the current 
used by the ordinary 
Valve. 

(2) Its effective life is from 
-6 to 8 times longer. 

(3) It can be used with 
filament dry- batteries 
if desired. 

The ' R '-type Valve has· 
also been reduced from 
17s. 6d. to 15s. Od. 
.......................................................................... , 

The Marconiphone V2 
is also cheaper. 

In consequence of the reduction 
in the price of the 'D. E. R.' 
Valves, the Marconiphone V2 

is now sold at 

£22 15 0 
i 

complete with Headphones, .~'. 
Valves, Batteries, etc. 

":. ............................................................ ~ .............. ! 

CChe''Criumph of 

Yoar local dealer can supply you. In case of difficulty apply to : 

MARCONI'S WIRELESS TELEGRAPH COMPANY, Ltd 
llucftiphoae Dept., Marcoai House, Strand, Loodoo, W.C.Z 

!lOl 

. A Variable Condenser 
of right cape&ci~. 'f 

Tzoy a 

~~JB·~ 
WHICH RAVE BEEN 
THOROUGHLY . TESTED 
AND FOUND CORRECT 

The ACMEof 
.PERFECTION 

SCIENTIFICALLY - DESIGNED 
BY EXPERTS. 

ONE ROLE only for FlXING 
to PANEL. Large METAL to 

METAL BEARINGS. 
Can be inspected and puroloased in 
LIVERPOOL at Meurs. LEWIS'S LTD. Completely assembled, as illus-
(Wireless Def>t_), " RANELACH ST. trated, including 

Un~~rcgm!i •. Origin"io~a.:'on~· ;:_•ln?.at KNOB and DIAL. 

Hessrs JaeksonBros.. r••------r·--·•--. yo~et~k~~r;·t~att 'i1~a:! ~~~ret;ir~~~ ~~ : "ooi , • 8/6 Packing and: 
Variable Condensers bought from you 1 "00075 •. 8/- Postage I 
~~C:U7~/our make. Types ·001 to the : •0005 •. 7/- extra. : 

w~~ev~~~~i~f:f:c~~~Ye;::~ft~~£:i~~e~~ I ·ooo3 • • 5/9 One only, 9d.: 
the capacity. specified. I.t is with : '0002 •• 5/- Two •• 1/ I 
pleasure Lwntethese few lines to con- VERNIER~/ 1 
gratulate rou on the excellent result~. I - -. - Three •• 1/3 • 
-Yours faithfully, A. W .- A.M.I.E. E. 1. • • • • • ,. • • • • • • • 1111 • • • .-.I 
Obtainable througlr your dealer or direct from :-

JACl{SQN BROS., ~:::;~~~.i~ 
(First Floor), 8, POLAND STREET, OXF~RD STREET, 
LONDON, "W".l... TRADE ENQUIRIES INVITED 
~~~"'-.."''Phone: Gerrard 6187. _..._,""~""~ 

.,gllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'§ 

I" ~~~~==~ER~~=~ Y" I 
~ On Sale every Tuesday Price 3d. ~ 

; EVERY amateur interested in wireless generally, I 
§ aud not solely and particulatly in "listening- § 
§ in," has realised by now that Wi1·eless Review and § 
~ Science Weekly is the leading high-class weekly ~ 
~ journal. Its contributors are for the most part ~====== 

men of universally accepted eminence in the 
world of Wireless and Science : it has corre-
spondents, specially retained, in Berlin, Paris, 
Russia and America, to supply news of develop-
ments in Science and Wireless worthy of the 
British amateur's interest, and in conjunction 
with Popular Wireless it supplies its rcadets with 
an unrivalled information bureau. Every query 
from a reader receives the most careful attention. 
If necessary it is sent to the Scicntif!C Adviser-
in-Chief, Sir Oliver Lodge, for expert elucidation. 

If you are really keen on your hobby, you will 
not fail to purchase 

I ~ ~~;R~~=:~ER~;~~!: 
16.-iiiiijii;;;=---=-----------------·-1 mmmtllllllilllllllllllllliiiiiiiHIIIIIIIIIIIIIIIIIIIIIillllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'f. 
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AN ADJUSTMENT 
WRINKLE 

FOR VALVE SETS. 

IT is perhaps not. generally realised what 
an important part the grid leak plays 
in the ordinary type of valve receiver. 

The fact that the actual component itself is 
simple· to construct-nothing, surely, is 
ea.~ier than making a few lines with a piece 
of soft lead pencil-may have a lot to do 
with the summarv manner in which it is 
disposed of by the ordihary amateur ; and 
yet it is not too much to: say that a detector 
valve without a grid leak and condenser 
is inoperative. 

Value Critical. 
Certain readers may remember that in 

•• pre-grid leak "·days the potentiometer and 
batterv combination answered the same 
purpose. One has, however, only to look 
at a dozen modern valve receiving sets to 
see that up-to-date valve apparatus has 
nothing in common with the last-mentioned 
means of obtaining prolonged rectification, 
and it would to-dav be difficult to find a 
receiver on th~: market employing a potentio· 
meter and drv cells. 

The correct ohmage value of a grid leak is 
undoubtedly best appreciated by those 
amateurs whose apparatus depends upon a 
eingle variable condenser - or adjustable 
inductances for tuning. _ 

Simplicity of control is the aim of all 
designers of valve receivers, and the 
~dvantages to be derived -from apparatus 
which can be adiusted bv the movement of 
one control, such as the" simplified form of 
"flivvPr" circuit, are obvious . 

Such circuits, however, will, according to 
the condition of the atmosphere, be found 
to vary a good deal in sensitivity of recep
tiim, and the elimination of jamming often · 
becomes a formidable problem. 

'.s.'be Variable Leak. 
Those readers who have experienced the 

annoyance of achieving exceptionally good 
result-s-and talking about them-and then 
failing dismally, perhaps the very next day, 
to justify such remarks to others, will do 
well to use a variable grid leak. 

It is not, of course, an infallible cure for 
a.l! the troubles experienced by the 
''listeners-in," and it is not claimed that its 
inclusion in the circuit is a sovereign 
remedy for atmospherics; hut when next 
vour favourite circuit fails to function to 
~·our satisfaction, and you have tried with
out success a hundred-and-one tests to 
find out why, give a thought to the too 
often forgotten grid leak, and try vary· 
ing its value-you may be surprised at the 
result. 
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BARD METER DIAL. 

CIRCULAR- GRADUATED 

SCALE, INDICATING 

+iEI!iHt OFesAROMETER 

READING IN INCHES 

~~----B•--------~ 
A 

WIRELESS BAROMETER. 

·AMONG the items regularly broadcast 
are the daily weather reports and 
barometrical readings. But how 

many listeners-in have ·studied the baro
meter with care for themselves, or classified 
weather as other than " good " or " bad " ? 
'l'o these the announcements must convey 
a very vague impression. A definite means of 
following the weather report is provided by 
the accompanying simple barometrical dial. 
Below this has been separately drawn 
a pointer, and the suggestion is that 
those interested should cut out the dial 
and pointer, and pasta them on to Qard· 
board. 

Useful Research. 
Then fix the pointer to the centre of the 

dial, so that it can be turned to correspond 
with"the report of the day. In this way some 
real . knowledge· of weather conditions 
should be gained from the account given 
by the broadcasting stations. For example, 
should the daily reading at some point or 
other be 31 inches, then the forecast in that 
quarter will be ".Very Dry," whereas 
28 · 5 inches indicates " Much Rain." Inter
mediate points are graduated accordingly. 

A useful field for research is also opened 
up in that the readings of the barometer 
can be compared with the atmospheric 
conditions. The types of atmospherics ex· 

· perienced at various readings of the baro
meter should be noted and tabulated. It 
will be found that to a large degree the 
weather can be foretold by the nature of 
these discharges, and much useful informa
tion on this little known subject may be 
compiled. 
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The Editor will be pleased to publish concise reports of meetings of Wireless clubs and 
associations, reserving the right to curtail the report if neeessary. Hon. secretaries are 
reminded that reports should be sent in as soon after a meeting as possible. Reports sent 
in cannot appear in this paper in less than ten days after receipt of same. An asterisk 

denotes amliation with the Radio Society of Great Britain. 

The Beckenhim and District Radio Society. 
On Thursday, July 12th, the above society 

introduced a remarkably able lecturer and 
exponent of dual amplification circuits in Mr. 
Voigt, who wa.> very aLly assisted by Mr. 
Knight, A.M.I.E.E. 
'Sec., Mr. J. F. Butterfield, 10, The Close, 

Elmers End, Beckenham. 

Croydon Wlri!less and Physie.al Sooiety. 
At the ordinary meeting on July 7tlj, J\Ir. 

C. W. Hale (2 H S) described and demon
strated a three-valve 
set ( l h. f., l det., and 
I I. f.) of his own design. 

Owing to the holi
days, the next mePting 
is held over until the 
middlo of September. 

Hon. sec., B. Clapp, 
Meadmoor, Brighton 
Road, Purley. 

The Radio Society or 
Great Britain. 
On Thursday, July 

5th, at 7.15 p.m., a 
special nwssage was 
broadc<tst congratula t
ing this oociety on the 
attainment of its tenth 
anniversary. 

At the next general 
meeting of the Radio 
Society on July 25th, 
a paper was read by 
Mr. Philip R. Courscy 
which has been con
tributed by 1\'Ir. Lionel 
J. Hughes, entitl~d 
"Resistance Capacity 
Conplecl Amplifiers." 

Mter this discussion Mr. Butters and Mr. 
Saunders each gave a short lecture on." Tele
vision and Photos by Wire and Wireless." 
Mr. Butters remarked at the conclusion that 
both himself and his colleague were experi
menting in this direction and hoped to bring 
the results of same before the .branch within a 
few months. 

NoTE.-Mr. A. Trill, a member of the above 
society, was successful in winning a £5 prize in 
the " Man Htmt " recently organised by 2 L 0. 
Mr. Trill followed the "Uncles " on a cycle for 

!l03 

loud speakers are extremely neat, and it is 
claime1l t.hat t.hey are acoustically perfect. 
They are supplied in three different resist-
ances. 

* * 
A very neat and well-print~ catalogue 

has lately been issued by C. F. Elwell Ltd., 
the makers of the well-known Aristophone 
receivers. Besides depicbing these com
plet~ receivers, the catalogue contains many 
illustrations of every type of component 
from a telephone tag to complete aerial 
equipment. 

* * * 
Radio "Stocks" have forwarded price 

list I\o. 157. This leaflet contains a very 
good selection of accessories, wonderfully 
cheap yet of good class. We note that 
this firm guarantees to fully refund for any 
material not giving satisfaction without 
question. 

* * * 
It is not necessary for those living in the 

Midlands to get their wireless apparatus 
from London when such a good seleetion 
can be viewed in Halifax, for instance, at 

the showrooms of 
the Electrical Supply 
Stores. This firm's 

· catalogue fully bears 
this out, it being 
filled with details of 
highly efficient com
plete sets and well
m a d e accessories, 
etc. 

* * * 
An 'interestin~ 

little leaflet has been 
forwarded to us by 
W. V. Webber. It is 
descriptive of many 
neat acce~sorics, also 
pricing con1 pI .:I e 
valve sets. Partic
u I a r attention is 
drawn to the valve 
panels which are 
fitted with a fnge, 
thus saYing any fear 
of burning out a 
valuable valve . 

* * * 
\Ve have received 

Hon. sec., Les1io 
.1\Icl\Iichael, l\1. Inst. 
R.E., 32, Quex Road, 
We s t Ranipstead, 
London, N.w·. 6.· Some members' of the Tottenham Wireless Society, together -witli the Club Set. a S>tmple of "He

ccptite " crystal 
from Messrs. Cook & Cu •• and havefouml it 
gn·es Yery gtlUti n::s.::~~- .'\i' a rlt>tectur for 
use with an H.F- amplifier or a dual ampli
ficaiien set the etytdal is wmlderfully stable 
without losing its sensitivity. 

North London Wireless Association.* 
On July 9th, 1923, Mr. W. L. Johnson gave 

his lecture on " RacUo Metal Craft .. " 
A re;~olution was carried declaring the associa· 

tion closed during the month of August. 
Hon. sec., Mr. J. C. Lane. 

The Yiewsley and .west Drayton Radio Society. 
A meeting· was held at ·the Chapel Rooms, 

Ernest Road, Yiewsley, on July llth. 
Mr. Alan Smith, of " The Studio Electric," 

Yiewsley, had brought a camera along, and a 
few exposures were made. 

Mr. L. N. Tyrrell gave a lecture on tho follow
ing Wednesday. 

Hon. see., J •. H. Sutton, Esq., 47, Acacia 
Avenue, Yiewsley. · 

The South Jrorwood and District Branch or a. 
Rallio Association. 

The meeting on Thursday, July 12th, was a 
discussion on " Broadcasting," opened by 
Mr. S. W. Butters (5 VU). 

Mr. Butters spoke of the "good old days" of 
2 M T and led up to the· preaimt day, com
paring the British with the American methods 
of broadcasting. 

Mr. E. A. Saunders then gave his views on the 
subject, suggesting an "aerial hunt" by radio 
society members organised by the P.M.G. in an 

·attempt to run to earth the pirates. 

half an hour, and only gave up the chase when 
the chain of his cycle broke. 

Hon. sec., C. H. P. Nutter, Radio Corner, 
Selln1rst Road, South Norwood, S.E. 25. 

Two interesting leaflets have "been for
warded to us by "Siemens,'" one dealing 
with their loud speaker and the other with 
a special type of dry battery to be u!!ed for 
the dull emitter valve. In these batteries 
provjsion has been made to counteract the 
natural drop of voltage through usage by 
the addition of a few spare volts above the 
three required for this type of valve. The 

• • •• 
Geuerally·speakmg, head telephones used 

with. a horn as a kmd t!.pftker do not give 
good results, but the '"Premfcr Telephone 
Co." state that with the large pattern 
" Sidpe " 'phones, fur which they are the 
sole agents in Great Britain. a:.cellent 
nllllhs eaa. be ob&aiB.ed with ·a ham. owing 
to tho clear aud loud signals theee 'phones 
give. 

• * • 
A variable grid leak is a very 'Uelul addi

tion to any valve set, and sh<Rdd be used 
when valves are being constantly ehanged. 
A. H. Hunt, Ltd., have forwarded us a 
leaflet descriptive of a very Mat variable 
leak which they have placed ~m the market. 
The advantage of this leak is that it is made 
to work conveniently either ·for panel 
mounting or otherwise. 

• 
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R A D I 0 T o· R I A Lo 
All Editorial Communications to be 
WIRELESS, The Fleetway House, 

It is indeed good news to hear that dull emitter 
~alves are now obtainable for 27 G. At this price 
they are within the reach of any amatt.nr eontemplatmg 
the employment of a valfe set, because ol the economy 
they eftect in respect of the accumulator. Two volt~ 
will eulllce to supply the necessary current, and 
as the current consumption even at this rPduced 
pressure, is but ball that of the ordinary type of 
vll.lve, it will be seen that a 4-volt 20 amp. accumulator 
could be replaced by a 4-volt 5 amp. accumulator 
using a single dull emitter. 

It is interesting to note that dull emitters can be 
used on the "P. W." Combination Set with quite 
satis~actory results. This increases the usefulness or 
this receiver !or portable work to a considerable 
extent, and permits a maximum of elllciency !or a 
minimum ol bulk and weight-important points in 
the case ol out-of-doors wireless work. 

Visitors. continue to attend the momin~ demon
strations at the olllces ol " POPULAR WIRELESS " 
in steady numbers, and the universal opinion of 
all those that examine the receiver and hear it 
working is that itis THE set oHhe day. Mr. B. Simmons, 
F.Sc., of 182, Brooke Road, E. 5, who attended the 
demonstration on luly 3Ut, expressed but the general 
opinion when he remarked that the " P. W." Com· 
bination Set is " All that the designers say." 

THE EDITOR. 

Owing lo the enormous r.umber of queries 
received daily fr- · readers of POPULAR 
WIRELESS, I have temporarily decided to limit 
the number of questions aent in by one reader to 
three. Readers are asked to keep their question& 
as short and as concise as possible in order that 
the minimum of delay can be exercised in anewer· 
lng queries. Until further notice three questions 
from one reader wm be the Hmit for one letter. 
All questiotls should be addre.ssed to POPULAR 
WIRELESS Queries Department, Room 138, fleet. 
way House, farringdon Street, London, E.C.4. 

Readers are requested to send the necenary 
postage for reply. 

The Editor desires to direct the atten
tion of his readers to the fact that, as 
much of tile information given in the 

addressed The Editor, POPULAR 
Farringdon Street, London, E.C.4. 

col1tmns of this paper is of a technical 
nature and concerns the most recent 
det•elopments in the Radio world, some oj 
the arrangements and specialities de
scribed may be the subject of Letters 
Patent, and the amateur and trader would 
be well advised to obtain permission of 
·the· patentees to use the patents before 
doing so. 

QUESTIONS 
AND· 

ANSWERS 
0 ~3- <I> r.;;... <$a 

"DANIEL" (Bristol).-! am told that I can 
charge my accumulators by means of a 
:Oaniell cell. Is this possible ? 

YeS, the accumulators may be charged by mean~ 
of Daniell cells (you will, of" course, require more than 
one). Thus for a 4-volt accumulator you will nee<\ 
approximately six cells, while you will need about 
nme for, a 6-volt accumulator. Large cells should 
always be use<l and wiU not need constant attention~ 
The zincs should be carefully looked after and re· 
newed when eaten away. The copper solution must 
be kept at its right strength. The cells should, of 
course, be connected in series, the copper being tak<·n 
to the positive terminal of the accumulator. These 
cells are only useful for keeping up an accumulator as 
t.hcy give out too small a current for iultial or full 
charging. · 

• • • 
S. C. (Walworth).-1 have built the Flewel

ling rircuit, in fact, I have taken it down and 
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put it up three times, hut fail to get any sign 
of whistle, while 2 L 0 is only just comfortable 
on the 'phones. Can you give me any p03sib!e 
faults tlk'1t I may look for ? 

In the first place it should he stated that, owing to 
the fact that this drcuit relys on its strong reaction 
properties, it is not permitted by the P.M.G. for broa<l· 
cast reception. As you geem to have wirc<l the circuit 
up correctly, the trouble cannot be looke<l for in this 
direction. Possibly your coils are wrong-the reaction 
shoul<l be bnlf as 1'1rge again (or ewn more) than the 
A.T.l. The H.T. battery also should be variable and 
shoui<l giYe a·maximum of about 100 volts for b!,st 
results. Make sure that the windinl'(s of the two coils 
run in the correct directiOns, otherwise no reaction 
effect wilt be obtained. A little experimenting with 
the values of condensers will probably result in the 
whistle being obtained. Once obtained the difticultv 
is to tune it out, this being accomplished by varyin;,. 
the coupling lJetwcen the coils and the values of the 
leaks. 

* * * 
A. Q. T. (Wimbledon).-In the article on 

valve-crystal circuit in "P. W." No. 48, there 
appeared (Diagram 3) a dual amplification 
circuit. I have built up thi.~ set and am getting 
very good results. To increase my range i 
wish to add reaction. How is this accom. 
plished ? 

· Rcaetio_n may be obtained in this circuit by coupling 
the anotle coil, that is tlu• one in the crrstal receiver, 
to the A.T.I. Note thl\t this type of reaction is not 
permitted by the P.l\1.G. for broadcast reception. 

* * 
A. S. K. {Brighton).-Wbat is the reason for 

applying a negative potential to the grid of an 
Ll''. valve? How can this he applied to a dual 
amplification set ? 

The effect of a negative bias on the gri<l of an 
amplifying valve is to m"ke the valve work on a 
different part of its grid volts-anode eurrent curve. 
During usual working the valve opemtes on the 
stmight, steep port.ion of the graph, an<l the anode 
current is proportional to the grid potent,ial. If we 
operate the valve at a ben<! in its characteristic curve, 
by giving the grid a negative bias, we tlu·n fin<l that 
an increase of 1 Yolt, say, in the grill potential will 
produce quite a large increase in thf:' anmle ctrrr<'nt 
while a dt~crease of 1 volt only n·sults in a small lll·~ 
crrnse in the ano<le current. If carried to exces• this 
bias will result in distortion or loss of signal strength, 
so that a variable bias should be employe<!. The 
simplest method of applying the negntive potential 
to the gri<l is to connect a dry battery, preferably 
tap pm! at, frequent intervals, in the grid circuit betwe<'n 
the filament and the grid. The filament batterv is 
connecte<\ so that the minus gors to earth (or gri<i). 
nn<i the gri<\ battery is place<\ in series with the L.T. 
negative and the earth connection-that is, to negative 
filament socket of the valve mu\ to the earth terminal 
of the set. 

(Continued on page 906.) 

(1) TRIALS OF A "STUNT" SET. (2) JOYS OF THE "P. W." SET. 
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EDlSWAN 
New Low Temperature 

(Dull Emitter) 

VALVE 
PRICE REDUCED 
from .£2 to 27/6 

Type 

Every care must 
be taken that not 
more than two 
volts are put 
across filament. 

PRICE REDUCED 
from .£2 to 27/6 

Filament Volts 
,. Current 

Anode Volts 
Bulb Diameter 
Overall Length 
including pins 
Cap 

r8-2·o 
"30 

20-30. 

29 m.m. 

IIO m.m. max. 
Standard 4-pin. 

July 1st saw the reduction in price of 
our R. Valve from 17/6 to 15/-. 
NOW we announce another enormous 
price reduction-our Dull ·Emitter 
Valve type A.R.D.E. previously costing 
£2 is reduced to only 27/6. 
Improved· methods of production, coupled with years of 
experience in Valve manufacture, make this wonderful offer 
of ours possible to-day. 
Use this Valve under proper conditions .and reliable per
fection is the result. Simply see that only 2 volts are 
passed across the filament. 

We also manufacture complete Receiving Sets, Accessories, 
H.T. and L.T. Batteries. Ask for Descriptive Leaflets. 
If your usual Dealer cannot supply you send us a p.c. with 
his name and address. 
FREE.-I!lustrated Booklet entitled "The Thermionic 
Valve." Have you had your copy? · 

EDISON SWAN ELECTRIC CO., L TO., & REDUCED 
Contractors to H.I\1. Admiralty, War Office, Royal Air Force. 

123/125, Queen Victoria Street, E.C.4, 
and 71, Victoria Street, S.W.l. 

Works: Ponders End, Middlesex. Branches in all Principal Towns. 

11 HULLO 1 
EVERYBODY 

VARIABLE CONDENSERS 
COMPLETELY ASSEMBLED WITH EBONITE 

ENDS AS SHOWN IN SKETCH. 
ASSEMBLED BUT Wl'rB

OUT EBONITE ENDS. 

•001 8/· •001 • 6/6 
•00075 • 6/9 •00075 • 5/6 
·ooo5 • 5/11 ·ooo5 • 4/6 
•0003 • 4/11 •0003 • 3/6 
•0002 - 3/11 ~0002 • 2/6 
•0001 3/8 •0001 • 2/3 
Vernier • 3/3 Vernier • 1/9 

Pair of ebonite drilled 
ends to fit yourself on 

above 1/- extra; 
NOT A BAG OF PARTS. 

NOTE.- Postal Charges 9d. per set, 
otherwise not executed. 

To callers 1d. in the 1/~ discount off 
condensers. 

Variometer on ebonite, W. 250,750 
metres, internally wound. Very 
tin<J. Sell at sight, 17/11. 

Fixed Condensers (from .0002 to 
.006), 9d., 10d~, 1/-, 1/6. 

Ebonite Dials (with knob 0-180), 
1/4 and 1/6. 

Turned Ebonite Valve Holders, 
8 nuts, 1/-. 

Fil. Resistance, 1/8, 1/10, 2/3. 
Fil. Resistance, 7 ohms, 3/6. 
French " R " Valves, 9/6. 
l\Ioulded Valve Holders, with 

nuts, 9d. 
Perikon Crystal Detectors, glass, 

2 crystals, 1/4, 1/6 and 2/8. 
Glass Dustproof high-class De-

tector (whisker), 3/-. 
Contact Studs and Nuts, doz. 4jd. 
Valve Pins, doz. 7d. 
2 B. A. Nuts, 3 doz. 7d., 1/10 gross. 
4, 5, 6 B. A. Nuts, 3 doz. Oct., l/6 

gross. 
Terminals, special offer with nut, 

4 for 3}d. 
Vo.lve Legs and Nuts, ld .. each, 

9d. doz.. . 
Valve Legs with shoulder, 2 for 

2!d., 1/- doz. 
Switch Arms, very good, Sd., 

lOd., l/3. 
Twin Flex, 4 yds. 7d., 12 yds. 1/7!. 
Genuine (Bhaw's) ·Hertzite, 9d., 

1/·, 1/3, 1/6, according to size. 
100,000 ohm ReJ~istance...l!/3. 
T.M.C. 'Phones, 4,000 ohms, 

B.B.C., 22/6. 
Grid Leak & Condenser, .0003, 2f·. 
Coil Holders, 3-way, on ebonite, 

6/- and 6/6. · ·· 
2-way Coil Holders, good value, 

5/-, 5/6. 
15 v. JI.T. Batteries, 2 plugs, 2/6. 
SO v. H.T. Batteries, 2 plugs, 4/6. 
36 v. H.T. Batteries, 2 plugs, 4/9. 
100 feet 7/22 Aerial wire, 4 Insula· 

tors, the lot, 2/6. No post 
orders. 

Real Ebonite Knobs, 2 B.A. Bush, 
3d. 
Please note that a special dis

Collnt 1d. in the 1/· is given olf 
many artiel~s in the windows 
where not marked NETT. This 
must save you a large sum, as in 
any case profits are redl!Ced to a 

Marconi R Valves, latest type, 
45·60 V., H/11. 

Brunet 4,000 ohm genuine ht 
quality Headphones, 17/11. 

N. & K. 6,000 obm lleauphones, 
extra loud, 15/11. 

H.T. Batteries, 2 Wander plugs, 
60 volt, 81 6. 

H.T. Batteries, 2 Wander ·plugs, 
60 volt, 8/·. 

Aerial Wire, 7/22 per 100 feet, 
2/3! and 2/1}. No post orders. 

Rota'!' Accumulators, 4 v. 40 amp., 
15/6. 

'Phone Cords, double, extra long, 
lOd. 

5-l Intervalve L.F. Transformers, 
11/6. 

Wound Coils, 6 x 3, Turns ISO, 
W.L. 1,100, 1/6. 

Wound Coils, 12 x 4, Turns 400, 
W.L. 3,800, 2/6. 

Variometers, very good value, 
250/750, 3/5. 

Cryst:rl Detectors (whisker), extra 
value, 1/1 and 1/3. 

Large Telephone Terminals, 
2 B. A.; with nut and washer, 
2 for 3!<1. 

Terminals, all kinds, with nuts 
and wash<>rs, 4 for 6d. 

·Ba-slret ·Coils {ll in set}, up to 
3,000 metres, well made and 
efficient, ·2/6. 

1 S.witcll Ann, l2 . Contact studs 
and nuts, the lot 1/·. 

Sleeving, takes IB·gauge wire, 
9 yards tor ·1;;.; · · 

Insulating Hooks, 3 for 
l[· doz. · · -

3!f!., 

high-D.P.D.T. Swlteh, compact, 
class article, 2/S}. 

4 yards Copper 18'gauge connect· 
ing wire, 2d. 

6 yards Bell Wire, 2ld. ; 1 

6 yards Bell Wire, D.C.C., I.R., :ijd. 
Radio Instruments, Ltd., L.F. 

lntervalve, 25/-. .. 
6 v. e-o a. Accumulators, extra 

bar~ain, 30/-. 
SPECIAL PRICES RADIO CLUBS 

AND TRADE. 
IN STOCK. - Mullard Ora, 

Cosaor, Ediawan Valves, and 
crystals of every descriptiOn. 

minimum. Everything you want for your aet. 
We want ,!'OUr business by post, but MUST ha.,., postal chartres as. 
follows: Up to 10/· 2d. in the 1/- (or any part); Up to 20/- l~d. m the 
1/- (or any part). Over 20/- carriage paid (Condensers excluded). 

M. RAYMOND, 
27, LISLE STREET,W.C.2 

liight opposite DALY'S Gallery Door. 
Open 9-8. Saturdays 9-6. Sundays 11-2. · 'Phone: Ger. 4637. 

• 
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RADIOTORIAL 

QUESTIONS AND ANSWERS. 
(Continued from page 904.) 

A. J. B. (Doncaster).-What is the formula. 
for calculating wttve-lengths to which an aerial 
circuit can be tuned, having the A.T.C. (1) in 
series ; (2) in parallel ? 

For standard aerials, the capacity of which can be 
taken to be about '0003 mfd., the following formula 
is used, ~ = 1885 ,JLxK, where L am\ K are the 
totnl inductance mu\ total capacity of the aerial 
circuit. If the A.T.C. is in series ;·on will have to 
calculate the total capacity from the formula .!__= . K 
_ l __ _!__ Tlms, if the condenser you Intend to 
K,+K,. 
use has a enpacity of ·oot (max.), nntl is in series 
with the aerial, you will reduce the rapacity of your 
aerial system, the resultant capacity being found · 
a> follows: 

1 1 1 
-=-+-
K ·oo1 ·ooo3 

The resultant capacity is then used in the formula 
}, = 1885 •/ L >: K, where it takes the place of '0003 
for K. I! the conden•er is used in parallel, then the 
mnximum w:we-length will be giwn by ~ = 1885 
•./ J, x K wlwre K is ('001 + ·0003) = '0013 mftl. In 

!lnrh case the answ£>r is only approximn.tf.', as the 
?apaeity of the Mrial srstem ('0003) is_only roughly 
correct.. Tlw inductance of thr coil in microhrnries 
must be calculate<\ from the ordimu·y formula for 
inductance. The inductance of the aerial will be 
fairly low. 

* * * 
A. P. D. (Wandsworth).-! have built a 

four-valve set, using a loose coupled tuner, 
but find it very difficult to tune in distant 
stations. Would a "stand-by tune" switch 
help at all? 

A switch would be wry useful In that capacity, as 
it enables you to tunr in on the nPrial cir.cuit before 
bringing in the s<·lectiw tuning of the loose coupler. 
The connections of a "stnntl·hy tune", switch are shown 
in the diagram. A series parallel switeh is al~o shown, 

and is always a useful addition to any recching set. 
'fo tunc, rplace the series parallel switch in series or 
parallel, the former to decrease the wave-length, the 
latter to increase same, anti place the " stmul-by 
tune" switch in the " stand·by " position, and tune 
until best results nre obtained on the primary coil 
alone. Having obtahied loudest signals on this, 
fmitch OY£'r to the .. tune •• side, a1Hl then readjust, 
but this time with the aitl of the secom\a1'y. Tuning 
on a multi-valve set, using both primary and second
ary coils, is usually very tedious1 and the " stand· 
by tUJle " switch does much to s1mplify tliis always 
tricky operation. 

* * * 
P.Yr. C. (Hull).-In the "P.W." Combination 

Set would the dull emitter type of valve give 
just as good results as an ordinary R type ? 
l\Iay variometers be used in place of the coils 
shown ? Can a vario-coupler be used ? How 
is reaction obtained on tills circuit ? 

Yes, the D.E.R. valves can he used on this circuit, 
and one that we are trying at present is giving: excel
lent results. Yarlomcters may be used. In this case 
the variable condensers could be dispensed with as 
far af) fine tuning is concerned, the only advantage 
In leavin~ them in being that they would decrease or 
i ncrcasc the wnve-l<·ugth if put in series or parallel. 
Note that the anode variometcr should for bt•st 
rcsu!Ls be larger lhan the A.T.I. Ueact.lon Is obtained 
by coupling the anode and A.T.I. to[!ether. This, of 
ronrsc, would be a d!Hicult operation using yario
n<ll·rs. Note that this reaction would not be per-
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mitted by the P.l\I.G durin!( broarlcasting homs. As 
regards the varlo-coupler, it could be used, but in 
what capacity you do not state. You could, lnstea(! 
of only using a primary coil, add a secondary in tho 
usual manner, making the stator r.ct as primary and 
rotor as secondary. ·Again, the stator could be used 
as A.T.I. and the rotor as anode, but the remarkfl 
above as regards reaction during broadcasting still 
apply. As a matter of fact, it is advisable to keep to 
the details as given In POPULAR WIRELESS as far a~ 
possible, otherwise the full result from the set may 
not be obtained. 

THE "P.W." COMBINATION SET. 
The Editor, PoPULAR WmELESS. 

Dear Sir,-We thank .you for the copy 
of the article on your PoPULAR WmELESS 
Combination Dual Amplification Circuit. 
Since receiving the above we have had 
pleasure in testing this circuit, and as 
regards results can safely state that it is 
very excellent. One of the chief chara~
teristics of this circuit is its stability and the 
case of operation. 

We are glad to note that the filament 
·rheostat is placed in the positive lead of 
the filament battery instead of the negative 
lead. This greatly assists in obtaining 
both efficient and stable operation. 

There is just one point. which we think 
should be attended to with a view to obtain
ing under all conditions good results, and 
that is a condenser should be placed across 
the high tension battery ; this condenser 
having a capacity of at least ·05 mfd. The 
advantages of this condenser will not be 
noticeable with a new anode battery, but 
if an old battery is in use, or one possessing 
a fairly high internal resistance, this con
denser will tend to eliminate any bad 
effects due to such a resistance. · 

It is of course important that an R.I. 
transformer is used. 

The omission of a grid resistance rod is a 
good point, and of course if aerial reaction 
were resorted to still better results could 
be ohtained. 

We can confidently stl!-te that your cir
cuit is a sound one. 

Yours faithfully, 
RADIO INSTRUMENTS, LTD. 

12, Hyde Street, 
New Oxford Street, London, W.C.l. 

The Editor, POPULAR ·WIRELESS. 
Dear Sir,-Jn reply to your letter of the 

26th ultimo, regarding the PoPULAR 
WmELESS Combination Dual Amplification 
Circuit, our Technical Director, l\fr. A. 
Chapman (who you will remember, is the 
inventor of the famous 3-Electrode Variable 
Condenser), is of the opinion that this 
circuit would afford a very high degree of 
sensitivity, and enable long range reception 
to be effected with a minimum number of 
valves. Furthermore the H.F. amplifica
tion coupling described on the · diagram 
would effect an appreciable degree of 
selectivity to the A.T.I. input, despite the 
fact of its being direct-coupled. 

We trust that the above opinion, coming 
as it does from one who has been identified 
with wireless work since the earliest days, 
will prove of interest to your readers. 

Thanking you for giving us the oppor· 
tunity of commenting on this very interest
ing circuit. 

We are, dear sir, 
Yours very tmly, 

f,..E. T. 

4, Victoria Street; 
Westminster, S.W.l. 

P.O.Z. ON A CRYSTAL. 
The Editor, PoPULAR WIRELEss. 

Sir,-With reference to the reception of 
P 0 Z on a crystal set, I receive this station 
regularly on usual single-slide coil type on 
an indoor aerial of 17 ft. span. This is 
arranged in a loft under the riclge of the roof 
and is about 38 ft. above the pavement. 

On the same aerial, but with loose coupled 
crystal set, 2 L 0 (-i miles) can be hearcl (and 
read) 15 ft. from the 'phones, and Birming
ham has been heard occasionally. 

Yours faithfully, 
E. F. FULLFORD. 

8, Lonclori Road, Clapton, E.5. 

IN THE MEDITERRANEAN. 
The Editor, PoPULAR WIRELESS. 

Dear Sir,-With reference to the letter 
from " Birdcage " re P 0 Z time signals 
in your issue of July 7th, I would mention 
that these signals are easily received in 
the l\fediten·anean on a small cargo boat
where the aerial attains no large dimensions 
-using crystal only, and are frequently 
received, atmospherics permitting, in the 
Red Sea and Indian Ocean at midnight, 
G.l\LT. 

With valves, on a ship's aerial, thfse 
signals can be read in Japan. 

Aherdeen. 

Yours faithfully, 
"SPARl{S." 

FEW CORRECTIONS NECESSARY. 
- The Editor, PoPULAR WIRELESS. 

Sm,-1 was surprised to see the fuss your 
correspondents are making in your issue 
of July 21st about the reception of the 
Nauen Time Signals on a crystal. This 
place is farther from Nauen than any part 
of the British Isles, yet when I was control 
officer at lsmid (60 miles east of Constan
tinople) soon after the Armistice, I took the 
time signals regularly from Nauen and F L 
on a plain piece of galena. 

I was also much amused at the glib 
manner in which your correspondent 
"Anode" presumes to instruct his fellow
read~rs as regards both the Nauen and F L 
signals without apparently knowing what 
he is talking about. He tells us poor 
ignorant people that the letters l\i G Z 
which follow the Nauen call-letters P 0 Z 
are "the German equivalent for 'time 
signals ' ! " They are nothing of the kind ; 
they are simply the initial letters of the 
German words, "1\fittag Greenwich Zeit" 
that is, Greenwich Mean Time, on which 
both the Nauen and F L signals are based. 

Then your well-informed correspondent 
' "Anode" says the F L signals begin at 
10.45, whereas they really begin at 10.44 
G. M. 'I'. That corresponds with about 12.44 
local time here. 

I am, etc., 
W. CORDON CAMPBELL. 

Constantinople. 
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CORRESPONDENCE. 
(Continued from page 906.) 

To the Editor, PoPULAR WIRELESS. 
Dear Sir,-With reference to "Bircl

cage's" letter in P.W., July 7th, I find 
that most amateurs gaze at you open
mouthed when you tell them that: "Oh, 
yes, Nauen time sigs. come in so-and-so ! " 
They say, " On a cry8tal ? " 

Now, there is no reason why any amateur 
who has bought a good crystal set, no 
matter how simple, or who has taken the 
trouble to make one, and who is under 
average conditions, should not get P 0 Z. 

One's aerial should be high and long 
and well-insulated. Nothing else matters. 
My aerial is 50 ft. from the .ground, but, on 
the average, 5 ft. above the lead roof 
(the whole length). It is 75ft. long. In one 
place I have actually had to bind the wire 
with rubber tape. because it rests on a 
gable. Its capacity is huge, because a coil 
made according to P. W. instructions, to 
tune to 700 metres max., brought in 
Croydon (900 m.) at the half-way point, 
using no tuning condenser. This aerial, 
which is in the "wireless shadow" (with 
relation to Berlin) of the high part of 
Hampstead, brings in P 0 Z at midday 
with perfect clearness, and at midnight, 
with several times the loudness, F L 
(Paris) can be reaft with 'phones on the 
table. 

The following notes may interest: 
The earth is another lead roof at lower 

level. A loose coupler has not much 
advantage over a single-slide inductance. 

The crystal is galena and a 24 or 26 
gauge ! in. copper eat's whisker, and 
the following is important. One can listen 
to weak amateur telephony and set one's 
crystal to a nicety for that wave-length
say, 450. One then tries for, say, P 0 Z, 
which is also weak, but on a vastly different 
wave-length (3,100). The result is probably 
nil if the signals, if there, are very weak. 
The crystal wants re-setting for the new 
(very different) wave. This phenomenon 
is very noticeable on weak signals, and the 
only way out is to set the crystal by 
listening to a station on or near the desired 
wave-length. 

The 'phone condenser is a necessity for 
spark signals, strong or weak. Never use 
less than ·Ol mfd. (this refers to crystal 
sets only). I often use 3 mfd. My 'phones 
are of 300 ohms (total) resistance (ex-Govt.), 
and are not improved by a transformer. 
I have tried out N. & K. (German, 3,000 
ohm) 'phones, Sterling (4,000 ohm), and 
Federal (American, 4,400 ohm) against 
my own, and find all about equal (used 
separately). The condenser notes apply to 
these latter 'phones, also. 

If the amateUr uses more than one pair 
of 'phones at a time, they should all be 
of the same resistance ; and if be uses 
first one pair and then another of different 
characteristics-i.e. resistance-he should 
reset the crystal and the tuning if this is 
sharp. 

All the foregoing remarks re crystals 
may not apply to all kinds of crystal, but 
they may be of help ·to some who have 
failed in long distances if you will publish, 
at least, that part of my, I am afraid, 
very long letter. 

By the way, one more thing. In dealing 
with fickle high.frequency currents one's 

(Continued on page 908.) 

EACH 

Sold by all Dealers 
in Wireless 
Components and 
manufactured 

solely by 
COSSOR VALVE 

Co., Ltd., 
Highbur y Grove, N. 5. 

90l 

I F your Loud Speaker results have been disap
pointing, make sure that the distortion is not 

due to your Set. See that the L.F. Transformers 
are spaced well apart, with the cores at right 
angles and preferably earthed. 

Above all, note whether your Valves are of the 
right type. The unique construction of the Cossor 
renders it ideal for Loud Speaker use. The 
curved filament glowing inside the hood-shaped 
Grid and Anode uses practically the whole of the 
electron emission, and is responsible for a 
wonderful volume of sound qmte free from all 
distortion. 

To be quite certain of the best possible results, 
use Cossors-once tried you will never use any 
other V<,lves. 

... 

... 
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ELECTRADIX RADIOS 
Immediate Delivery 
from our Huge Stocks. 

Everything from a Wa.ve Meter to 
an Earth Chp. 

The best equipped City Depot. 
COME AND SEE US. 

9 Colonial A venne is first opening on 
!;ft in the Minories, near Aldgate 

Station, Metropolitan Railway. 

LESLIE DIXON&Co. Ave~:!e~166 
9, Colonial Avenue, London, E.t. 

TALITE CRYSTAL, 6d. each 
Also at 1/• Silver and Gold Cat's·whiskers. 3d. New lists. 

See last week's a':dvert. 'Phone 202 Yeovil. 
THE BRITISH CENERAL RADIO CO., LTD., 

74, Hendford1 YEOVIL. 

SPENCER'S STORES 
4.5, MASON'S AVENUE, 
BASINGHALL STREET, 
: : LONDON, E.C. 2 : : 

TELEPHONE. LONDON WALL 2292 

" Philips " Dutch Valves . . • • 10/9 post free 
Morse Keya, Adjustable Beat • • 3/6 float free 
Brown's "F" Type Phones . . . • 25/- pair 
Famous" Picard" French Phones . . 17/6 pair 
VALVES REPAIRED.. 6/9 post free 
Our Metbod of Repair will Please You. 

TO WIRELESS EXPERIMENTERS. PATENT YOUR 
INVENTIONS. 

Tl1ey mn.v prove Ycry valuable. Particulan and consult a .. 
tions free. BROWNE & CO., Pa.tant Agents, 
9, Warwick Court. Holborn. London, W.C.l. J<:stab
lish('d 1840 Telephone: Chanrery 7547. 

-AVON 11 N & K" HEADPHONE-4,ooo Ohms. -
Evrryonc knows the famous " N & K." The 
" A VOX " N & K i8 the latest IMPROVED 
MODEL. ... ... ... ... Post free, £1 0 0. 
i;ee that tht> 'Ear Case is stamped '' A VOX.'' Not 
.;-enuinc otherwise. Sole Conressionaires for U K. 

UTILITY & RADIO CO., 
329, High Holborn, London, W.C.l. 

Factor Agents wanted in all towns, 
Bo:>k ronr orders NOW for the winter trade. 

CATSEYE " CRYSTAL DETECTOR. Cl 
I 

EHr-set and ready. Smallest.. LoUdE'!t, 
Latest. Complete with holder 1/8 ~ 

Post Free. 
APAIL, 37, RedL!onSt.,LONDON,W.C.Z. 0 

· • AOE.\'1'8 1fT AJV1'EIJ. 

FOR HOME ASSEMBLY irl~h~~~~~~.'i.~n~~~:_~~~'S':t' 
Tbis is thoroughly up.to.date in itS~designand refinement!:. 

A 
Features in Bricf:-H.F. Valve, Tuned 
Anode or Tran:ilformer Coupled at will, 
Radiax Variable Reactance, Aerial. 
Fine and Vernier 'l'uning, Selective 

· Secondary Tuning, !ieparatc Filame:1t 

RADIAX ~~s~~~f~d:~ifu~i;~~ ;gj;~~~~~c8t. ions for 
Aiiiiii~. assembly, list of all parts .and tl:leir 

WE SATISFY YOU ls:;iean~flJt~~;~~~~r:nfc0:s~~f:t~~~~5:0 
RADIAX 1 Ltd., 10, Ba.dio Houae, Percy Street, 

Totte-nha.m Court. Road, London, W.l. 

-BEST DUTCH VALVES, 7/- EACH-
G'uaranfec!l. lluwt l Bull). Horizontal Gt'id. 
Trade terms on application. 'Phone: Regent 1791. 

HARRIS & RUSSELL, LTD. 1\~~~~~ ~~.~Pw'tst .. 

THE .. MYSTIC" AERIAL -Will increa!e tbe Signal Strength of your Crysta I 
Set or Increase the Range of your Valve Set 

INCREDIBLE RESULTS ARE OBTAINED 
HARD COPPER. 100 it. • • 7/6 
SILICON-BRONZE. 100ft ••. 10/6 

HENRY HOLLINCDRAKE & SON, LD. 
(ESrAB. 1814). 

STOCKPORT. 
SOLE AGENTS (LANCASIDRE & CHESHIEE) 
Im: THE CITY ACCUMULATOR CO., LONDON, 

ELECTRONITE CRYSTAL AND 
~= . TORDINODIUM WIRE •• 
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CORRESPONDENCE. 
(Oontim:edfrom przge 907.) 

insulation cannot be too good. Always 
use ebonite or porcelain everywhere, even 
if only in small pieces to mount eaeh 
terminal on separately. 

Yours sincerely, 
"EXPERIMENTER." 

Hampstead. 

EUROPEAN TIME SIGNALS. 

To the Editor, POPULAR WIRELEss. 
Dear Sir,-With reference to "Bird

cage's" letter in your columns on the 7th 
inst. on the reception of the time signals 
from Nauen P 0 Zona crystal set. This is 
unlikelv to be a freak, as he thinks possible. 
I receive this station reg\llarly every night, 
using a crystal. For the daytime signal I 
find the addition of one H.F. valve neces
sary to make the signal audible. 

I append the following list of some of 
the European time signals sent out every 
day, including Sundays, together wit.h the 
minimum number of valves which I find 
necessary for their reception : 
PARrs, F L, 2,600 metres, spark-

Time signal (international), 09.25 to 
09.30. (Crystal alone.) 

Time signal (rhythmic beats), 10.00 to 
10.03. (Crystal alone.) 

International collective met. forecast, 
10.05 to 10.25. (Crystal alone.) 

U R SI, signal,. 10.34. (Crystal alone.) 
Corrections for scientific time signals, 

10.36. (Crystal alone.) 
Time signal (French system), 10.45 to 

1 0.49. ( C1'Ystal alone.) 
Time signal (rhythmic beats), 22.00 to 

22.03. ICrv~tal alone.) 
Corrections for ditto, 22.35. (Crystal 

alone.) 
Time signal (ordinary), 22.45 to 22.4!!. 

(Crystal alone.) 
NAUEN, P 0 Z, ·3,100 metres, spark

Time signal (international), 11.55 to 12.00. 
( 1 H. F. and crystal.) 

Ditto, 23.55 to 24.00. (Crystal alone ) 
Moscow, RAT, 5,100 metres, spark

Time signal (Russian system), 21.55 to 
22.10. (l H.F. rectif. with react. to 
H.F.). 

Alove times are G.l\LT. 
Yours faithfully, 

J. W. PALLISTER. 
Stockton-on-Tees. 

MUSIC FROM F L. 
To the Editor, POPULAR WIRELESS. 

Dear Sir,-The following may be of 
interest to your readers. Using only a 
crystal (galena and eat's whisker), I can 
receive both music and speech from the 
Eiffel Tower. The speech is clear enough 
to read, and the circuit I am using is a 
simple crystal circuit. The inductance is 
a No. 250 De Forest coil, ·0005 condenser, 
and a pair of Brown's 8,000 ohm 'phones, 
and no blocking condenser. 

I have a. very good twin aerial of 140 ft. 
in length. 

I can also hear Crovdon and London 
telephony, and a very faint sound of 
Radiola. 

Yo:us very truly, 
G. 8. HARRISON. 

Gol'ing-by-Sc:1, Sussex. 

RECENT WIRELESS 
INVENTIONS. 

The following abstracts are specially con
tributed by Mr. Harold J. C. Forrester, 
Fellow of the Chartered Institute of Patent 

Agents, 88-90, Chancery Lane, W.C.2. 

Grant of the following patent:> can be 
opposed and printed copies of the full 
specifications obtained. 

198,362.- W. DUBILIER. - CON• 
DENSERS. -The plates are se,cured 
together by two or more tubes passing 
through the ~tack and riveted over at 
their ends. Terminal. members may be 
placed over the tube end before riveting, 
and the end plates may be of fibre, etc., in 
which ease the condenser may constitute a 
grid leak if a pencil line be drawn across the 
plates from one terminal to the 'other. A 
number of condensers may be clamped 
together by bolts· passed through the tubes. 

198,368. -MARCONI'S WIRELESS 
TELEGRAPH CO., LTD.- BROAD
CASTING.-In order to render broadcast 
signals unintelligible to unauthorised re
ceivers, the carrier wave, in addition to 
having the desired signals, is modulated by 
confusing tones and signals such as tones 
outside the speech range, music, or com
binations of tones, which may be changed 
from time to time. The interferences are· 
eliminated for authorised receivers by 
supplying filter circuits, etc., the coils of 
which may be set in eeme::1t to prevent 
duplication. 

198,469.-A. J. R. STREADWICK.
GRAMOPHONES. - For controlling the 
sound of a gramophone, etc., an aper
tured diaphragm is provided in the sound 
passage, and carries guides in which slides 
an apertured shutter whereby the volume of 
sound emitted may be adjusted .. 

198,499.-J. TIMMS.-BATTERIES. 
-Wood pulp boards used as separators in 
;;toragc batteries are protected from the 
actior. of acid by impregnating with paraffin 
wax. 

PAYING THE PENALTY. 
What is the Crook's view of Crime and 

Punishment?-and what is his attitude 
towards society? In the current issue of the 
,. Detective Magazine " a master crook, an 
intelligent and educated man, gives his 
reminiscences (" The Inside of the Under
world "), which have been verified by the 
lawyer who often defended him. 

This is a new angle from which to regard 
crime, and is in keeping with the originality 
of the other articles and stories in the 
" Detective Magazine." 11 The Smoke Devil , 
is another instance of this atmosphere of 
the unusual which pervades this unique publi· 
cation. We have all heard of smoke barragea 
in the war, but the idea of a criminal using 
this method to commit his crime and cover 
his escape is certainly new. The " Detective 
Magazine," price 7d. everywhere, strikes an 
altogether new note, and is guaranteed to 
interest the most jaded reader. 

-A LOUD SPEAKER FOR 7/6 
Comprises superfine hol'l!, bush and nut com
plete for attaching to ordinary headphones; 
RIVALS ANY SMALL LOUD SPEAKER. 
can or write::-MALONE RADIO DEPOT, 
17 Piccadilly Arcade, LONDON; S.W,t. 
And at 7, Had street, Mark Lane.·. E.c'. 3: 

7/6, or by post 8/6. ~ 

R/R 
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THE WIRELESS PRESS LTD., 
THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS. 

12-13, HENRIETTA STREET. 

LONDON, W.C.2. 

recommends to your notice five books which you, 
as experimenters, will appreciate. 

THE RADIO EXPERIMENTER'S HAND
BOOK. Parts I & 11. By Philip R. Coursey, 
B.Sc., F.lnst.P. (Research Editor, The Wire
less World). 
Thcs1~ bO(lks an; the jny of the gennin0 rxpcrimcnter, \\hose 
aiu1 should not 1Jc to buil•l an in-;tallation fr01n cuJupl<'te 
\Yurking drawings, hut rather to tksign the S('t to IH(~et his 
own special r('qllirt'lllPuts. TJws(~ buuk-; inllicaiL' the chief 
f1·atun·s ()f such dc~igu work, and the priuciplcs upon which 
it dl'p(·Jld..;, 

Part I. d(•al~ with the G('ueral Principles mukrlying the 
dt"sign ()f radio ru·eid11g l.'qnipnwnt. The .-\erial and tlw 
At·rial Circuit; ReceiYing TulltT:->; .-\1nplitir•rs ancl Detector~; 
Het .. md\'11<''· l'<Jrt li is ckvotcd to Data aacl Actual 
(juantit,iti,·c Design. The :\Ieasnn·nH·nt oi II.F. Cnrrcnt ancl 
\"oltagcs; FnndaJuPntal Fonnula:- and Data; ..\Prials and the 
Tn11i11g Circuit; Tuuing Coil:-; alld Inductances; Cond{'HSC'rs; 
ValY('~ and tlwir Constants; Simple ll1t.:<lSI!ri·Jn('Jlt with 
Vah·e Circuits. 

Price 3s. 6d. per part. Post free 3s. lOd. 

PRACTICAL WIRELESS SETS FOR ALL
HOME CONSTRUCTION MADE EASY. 
By Percy W. Harris. 
Thi;-:; is a book fur the cunatcur who wishc·s tn 111akc· thorlmghlv 
rdiablt~ and highlv efficient ~cts. Full working in~tntctimls 
are given, ancl the ~·xccllcnt photographs and diagran1s showing 
all wiring connections lea Yes no po:-:;sibility uf doubt in the 1niud 
of the constructor. 
It explains how to make a Crystal Set; One Vah·c Xotc ~lagni· 
tier: Two Valve Set; Two Val\·c :\ote 1Iagniticr; Thre<• Valve 
set for All \Vavc-lengths; a!Hl How to Fit Indoor .\erials. 

THE AMATEUR'S BOOK OF WIRELESS 
CIRCUITS. By F. H. Haynes (Assistant 
Editor, The Wireless World). 
The III practical circuits contained in this book have been 
spccially prcpar<'ll to meet the requirements of all users of 
wireless apparatus. 
Yon will tind in this book all tlw circuits you need, each one 
accmnpaniecl by practical ach·icc·, aJlil condenser values arc 
shcnYn in cvcrv case. 
The pagr·s mc~asure roX 6} inches. This size has allowccl the 
:wthor ample space for setting out clearly thl' 111ust complicated 
circuit,;, even tu the smallc•st clctail. 

Price 2s. 6d. net. Post free 2s. lOd. 

CONSTRUCTION OF AMATEUR VALVE 
STATIONS. By Alan L. M. Douglas. 
The amateur who wishes to make his own apparatus, but does 
nut quite knuw how to t!csign it correct!\·, should get this 
]JOok. It takes you carefully through the theory of thee valve, 
gi\·<·~ suitable circuits for one, two, three, four, or seven valve 
~(·ts, r:xplains the construction of valve control panels, Yarious 
t~·jx•:-; of tuners, cmHJenscrs---tixPll and \'ariablc, Lleals \vith 
transfonner antl resistance-capacity coupling, 1-I. and L.T. 
hatt('ry l'ircuits, tdcphonL• n•cPiY(TS and loud :-:.peakPrs, ::\forse 
ink(·r:.:., af-rial an(l ('arth circuib, and \rhat tu du antl \\'hat tu 
avoid when connecting up apparJ.tus. 

Price ls. 6d. net. Post free ls. 7d. 

MAST AND AERIAL CONSTRUCTION FOR 
AMATEURS. By F. J. Ainsley, A.M.I.C.E. 
\Vhcn results arc poor, don't blame Your set, the real trouble 
li(':-> more often than not in your earth or your aerial. 
This book puts before you the essential points of outdoor, 
incloor, or frame aerials. \Vi th a copy of "Ainslcy " at hand 
yun can face the erection of any type of mast, without doubt 
or f<:ar as to the ultimate result. Frail masts are dangerous; 
make sure that yours is safe. 

P.l:ot lr~z 1 s. 8j. Ptice ts. 6d. net. Price ls. 6d. net. Post free ts. 7d. 

----------------------------------------------------~ 
Send a postcard for our Catalogue of 7 5 Wireless Books. 

T~e Wireless Press Ltd., Dept. P.W., 12-13, Henrietta St., London, W.C.2 ... 
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REDUCED 
PRICES 

.. . 
Owing to greatly increased de-
mand, and to improved melhods 
of production-resulting in d~.
creased manufacturing costs-

the prices of 

(" R " ""cl" D.E.R." Typc.a) 

are REDUCED as and from 
August rst, 1923, as follows: ·· 

Old Ptlce. REDUCED PR!Ct. 

"R"Type ... 17/6 _ 15/-
" D.E.R." Type ... 40/- ... 27 I 6 
Sold by: 

Electrical Contractors, 
Wireless Dealers, etc .. 

(IVholesala only) : 1.1 

THE GENERAL ELECTRlC COMPANY, LTD. 
Bead Office: Magnet House, Kl ntrsway, Loa don, W.C. Z. 

Branches throughout Grut Britain~ 
and In all th( principal markets of 

the world, 
M,__ lill:!n.llll&o 
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