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A LINE OF 

WesTern Elect-ric 
LOUD SPEAKERS 

No. 44002. No. 44005. No. 44004. No. 44003. 

A complete line of ou1' Loud Speake7's is now available, all of which have been 
most ca7'eful1y desiAned and constructed in conside7'ation of the needs of the public. 

No. 44003.-A small Loud Speaker operating on an o rdina.ry magnetic diaphragm principle 
The trumpet is of a non-metallic material with adequate acoustical properties. This model gives 
sufficient volume to enable a small audience to hear well in a quiet room. 

No. 44004.-A Loud Speaker of medium size operating on the standard receiver principle 
but having a large diaphragm and an adjustable air-gap which enab~es the utmost efficiency to 
be obtained upon any particular current strength. This Loud Speaker gives most excellent 
• eproduction. 

N ). 44005.-This model is of medium size and operates on the balar.ced armature principle 
as so successfully applied in the ca<e of the now famous Loud Sp::aking equipment. l\Iore 
powerful than the No . .f4C04 model, this Louj Sp.-:aker gives adequate volume without distortion. 

No. 44002.--The now familiar Loud Speaker, known universally as part of the \Vestern 
Electric Loud Speaking Equipment. Operating on the balanced armature p rincip!e this 
powerful model gives most faithful reproduction and purity of tone and is free from distortion 

MADE BY THE MAKERS OF OVER HALF THE WORLD'S TELEPHONES. 

Wesiern Electric Componq Limiied. 
_ .... 

CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C.2. 
"J elephone: Central 7 345 (9 lines). 

Leeds, Ma[)chester, I'\ em ll>tlc, Cardiff, Birmingham, Southampton, Glasgow, Dublin. A Is> Singapore, 
Johannesburg, Buenos .\yres, Sydney, etc., etc. 

~ illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!ll lllllll 11 ilm 
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A 

THERE'S NO QUESTION ABOUT IT 
-IT'S POSITIVELY THE CUTEST 
INVENTION SINCE THE ADVENT 
OF WIRELESS! 

Imagine-a pair of headphones just 
attached to earth and aerial, without 
any separate Receiving Set or loose 
trailiog wires-and perfect results ! 
Our illustrations clearly depict the appearance of this 
remarkable invention, which is just like a pair of standard 
headphones practically normal in size and certainly normal 
in appearance except for the adjuster-switch for tuning to 
the required wave-length. Each set forms a complete 
unit for each individual, and there is no diminution of 
volume by the addition of other sets of 'phones. 

The nouelty of it I The conuenience of it I 
The maruel of it I The economy of it I 
• • . • • and THE PRICE OF IT I I 

Permanent detector-no "cat's-whiskers" to 
worry with : simply put the headphones on and 
move the switch to the requisite Broadcasting 
wave-length. British manufacture throughout ; 

approved P.M.G. ; 4,000 ohm 'phones. 
The whole outfit is cheaper than the usual run of 
Headphones alone, but we guarantee, without quali­
fication or reservation, that the results you will 
obtain will be as consistently efficient as it is possible 
to get on any ordinary crystal set within 25 miles of 
any B.B.C. Station. 

======r- -2--- ... 5---,""'_-- --==1 == 

POST FREE COMPLETE 
====::= "' 

I 
I With Aerial-Earth Insulators. I 
~ cm l'IBI l1lll ~ m. mm~ s.a IWKt JlKIJ:.J ~.a RI ~ 

CEORGE MANUFACTURING CO. 
WIRELESS SPECIALISTS 

Nelson Chambers, High Street, Birmingham 

MODERN WIRELRSS 

Limited territories still open 
for Trade representation. 

iii 
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The above illustration and diagram shows a three-valv# 
set made up with RADIOBRIX. Get a copy of the""" 
book" BUILDING WITH RADIOBRIX,"fullofuseful 
circuits with theorrtical and wiring diagrams, obtainabll 
everywhere, 1 J-, or post free, I }5. 

Decemoer, 1923 
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The 
latest ty(Je 

of R ece ;'l-'in~ "~et-

''Cosmos'' ~ 
are made by t11e manufactnrero of the well- b.own "CUSMOS" 

RADIOPHO . .:>!tS. 

"Cosmos" 
cornpri . ...:.e a 
compreht~n ... 
sive rangr~ 

of units by various combinations of \Yhich the radio exprTimentt r or amateur 
can build up any type of rec<>ivi1wg s<et or ci1 cuit. 

"Cosmos" 
ha\"t_~ been desi:.;ned to 
::-ecure the utmost 
flcx1bility. They en­

able the "listt>ncr" to build up h1s set graduall1 as his means alhw, yet tlw 
Lricks obtaint>d at fir~t never become use:es~, but can be utilized as p.1rt of 
more elaborate set. 

"Cosmos" 
are thoroughly well 
maUe and Inoderate in 
price. 

Ask your regular \Vireless dealer to show you 

"Cosmos" If he has not yet obtained 
his stock, ·write, sending 

his na1ne tn the manuf1cturers :-

M~IftOPOLI~J\N .V).ckers ELECTRJC~ ~0- LTD 

TRAFFORD. PARK, MANCHESTER. R 
X02 

BUILD Y 0 U R RA D I 0 SET WITH R.A .D J.O.B.R.I.X. 

iv 
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Write for Cata­
logue 'E ' to-day 
if you cannot.~al{, 

R,H. 

What is NEW and? 
what is GOOD in 
the WIRELESS WORLD • 

HERE at the Service Co. Store 
there is a Wireless Depart­

ment in which you can see, select 
or ·merely chat about all that 
is new an,d ... good. in Wireless. 
Comfortable -pleasantly- you 
can get an expert manager who 
will "understand " and advl.se 
as to your ideas and needs. 

To understand the Lowest Prices 
compatable with first-<;lass ln­
struments~the Help which is 
offered to buy what you, want, on 
Easy Payments, if desired-and 
the pleasant spirit of Service 
wQich makes our Store a friendly 
place. Call in if you can, or 
write as· to any wish or require:­
ment. 

- Wireless Departmeni 

292-3, HIGH HOLBORN, LONDON, W.C.l 

to. guide you 
the building of either 
Crysta~ or Valve sets 
is extremely simple. 
The " B.B.L. " Booklet of Wirtn« 
Dia.g ams shows a.ll the Component• 
req ired in thei:• relative po itiou 

~!al~~~~- u~ .. ~e~. a. ~o~.Y ~Ro1~;;;. 

WOOD HALL V ARIOMETER 
(Moulded Ebo >lte) 

INTERVALVE AUDIO. 
FREQUENCY TRANJI.. 
FORMER. <Radio Instl'11" 
~~tents Ltd.) ~tat1o 4 to 1. 
This Trans:-·ormer ha.s a 
closed nutgnetic circuit 
similar to a Power Tr mt­
former and is constructed 
O'l -the same lines. \VUl 
not :burn out whe_n high 
voltages 'are used on the 
n.node. "''List No. 17190. 

PRIClf 25/· 

\Vnve~len~th ~ With~~ PfM.G.· '"k 

Filament _J{h ost.:tts (Igranie) ae-ria1,,'25')(100 nietres.~ " 
V_ern~Pr _typ~ for df'teclor VC<ry dtl~ 'trQupl:i:ng-r tnt-er­
~:n~cu.Jts .. Plam t.yPe for Ul~* 11al winding firmly fixed by 
pllfymg,cnTuits. r:p ctn.i pr<J~es_s.~· elim~hatiHit -
Lis~ No. 16834 with Verniet d,•ad·eJ)d elfect _and capacity 
AdJust ent . . . . 7J· Io~)S. .... . "-' . ··-
List ~o. 16331 w i t h o u -~ Jjs;. No. 1S342 les;; dial and 
Vernier Adjustment .'. 4.0 hno·). PRIC~1[;j!J- ~ ,~· 

I ' I 

BrownBrathei:~ 
with \Vltich is amal~ama1:ed ·Tho~sC:m'·_ 

& Brown Brothers, Ltd. 
Wholesale onk Head <:ffices and Wareho~es: 

Great Eastern ~ t. London, E.0.2. 

1
11s, Qeorge St.! Edlnburgh,~,Bran~h-

lllllllllllllllllllllllll11111111111111111llllllllllllllllllllllllllllllffllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllliiiiiWIIIIIII11111111111111111111111111111 

£~-fli4a~t.~ 
The" ST. VINCENT" Model 

· Price complete, except valves : 
C r y s t a 1- o n e-v a 1 v e, £ 11 

, Plus 6/- extra for B.B.C, tariff • 

. e 1,' y s t aJ-t w o-va 1 v (1, £ 15 
Plus II J- extra for B.B.C. tariff, 

Wherever you live 
you can listen-in to th~ nearest Broa~ting Station with 
the new "St. Vincent" Crystal-Valve Efescaphone Set, 
illustrated here. It is designed to give maximum signal 
strength over the whole range of broadcasting wave lengths. 
The modest price of this new Efeseaphone model brings 
the pleasure of listening-in within the reach of most people. 

A loud speaker with one valve 
The one-valve "St. Vincent " Set will work. a loud speaker within a 
radius of from 10 to 15 miles from a Broadcasting Station, while the 
two-valve set will do so within a radius of from 30 to 40 miles. . The 
difterence between the one and two-valve models is the relative 
strength of signals. · 

••••• •ttl ltiiiJ•t••••• It tt ftl t•t •••••• •lt •••••• le Ill I et 11 t•l •••• Ill ltt•et tt•'•,. 

f For those who liv(} within 15 miles of a BroadGjisting :. 
: Station the" Benuow" Cry,tal Set is ideal. It costs : 
~ complete only £3 Yos., plus Is, B.H.c: tariff : 

·····················!·················~ ...................... ; ...... ~ .... ~ ... · 
Send a post card for detaili!d catalogue of these ":'ui ma"y other models of 

Receiving Sets, and name of nearest dec¥tter. 

From all Wireless Dealers, Stores, and Electricians. 

Whole.sale 
only: FALK' STADELMANN & CO Ltd Efesca Electrical Works, 83, 85, 87, Farrlngdon Road. 

., .,London, E. c.1. And at Glasgow, Manchester &Birmingham. 

V 
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All Wave-Len~rths COME WHAT Cove.ed, 

COME MAY 

THE ''ATLAS'' 
Once Tried NOW 

MAXIMUM 

JNDIJCTANCE 

OPTIMUM 

WAVF..-LENGTH 

RANGE 

Radio Components Catalogue on Request, 

SALIENT FEATURES are: 

LEAD THE 

P.P. No. 2250/23. 

COILS 

WAY AlwaJ s Used. 

MINIMUM -----
SELF-CAPACITY 

INCREASED 

SIGNAL 

STRENGTH 

Trade Terms on Applieation. 

The TWIN-WIRE WINDING is so effected as to enable MORE 
THAN 95 p.c. of each strand to be SURROUNDED BY AIR. 

EACH TURN and EACH LAYER being AIR-SPACED 
REDUCES CAPACITY TO UTMOST LIMIT. 

WOUND IN TRUE CONCENTRIC CIRCLES, the Coils give 
FINE TUNING, so ESSENTIAL TO CUTT.NG OUT 
UNWANTED SIGNALS. 

Coil No. 

25 
35 
40 
50 
65 
75 

lOO 
150 
200 

Agency applications considered for districts where not already represented. 

''ATLAS" PATENT PLUG-IN COILS 
I I Wave-length in metres Price 

with .oor Variable 
d. Condenser in shunt. s. 

~~,,,-. -Max-:-- --· 

120 375 5 0 
175 5I5 5 0 
18o 65o 5 2 
230 780 5 ., 
z8o IOOO 5 6 
325 II20 5 6 
4IO I520 7 0 
66o 2300 7 IO 
8.')0 3100 8 8 

• Manufactured only by-

H. CLARKE & Co. 
(MANCHESTER), LTD., 

Radio Engineers. 
Atlas Works, Old Traff~rd, 
:: MANCHESTER. 
Tel. Nos.: 683 & 793 Telegrams: 

Trafford Park. Pirtoid, Manchester. 

~~·ave-length in metres Price 
Coil No. , with .ooi yariable 

1 Condenser m shunt. s. d. 

,--, llfin. Max. 

250 I2110 4150 9 0 
300 1550 4940 9 5 
400 2045 6380 ro 3 
500 2980 8900 ro 6 
6oo 4ooo 12100 r I o 
750 4970 rscoo I I 1o 

1000 6IOO 20000 12 8 
I250 7000 22000 I4 0 

-~() __ ~ 8z~6ooo ~_1_~i 
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--HULLO EVERYBODY!!--
CALLERS' COLUMN 

Buy Best Goods at Low Prices. 
Terminals (complete with Nuts). 
Large W.O. . . . . 4 tor 54 d., doz. 1/3 
W.O. Pillar.. 4 for 5d., doz. 1/3 
Small Pillar • . . . 1d. each, doz. 9d. 
Switch Arm, rz Studs and Nuts, the lot 1;-
Small Variometers, 250/650, with knob and 

bush . . . . .. 2/4 
Larcer Variometers, 250/650 . . • • 2/8 
lgranic Variometer, EbOnite, 350/650 . . 15/-
2-Way Coil Holders, for Duolateral Coils 5/6, 4i 6 
3-Way Coil Holders, for Duolateral Coils 6/11, 5/11 
Phillips R Type . . . . 7;-
Stop Pins, with shoulder.. 2 a 1d •. doz. 5d. 
Fixed Condensers •iJ0110d., up to ·oos 1/3 
Fixed Condensers ·oo6 up to '01. . t 6 
Valve Pins . . doz. 6d. Sockets . . doz. 9d. 
2, 4, 5 B.A. Nuts. . 3 doz. 6d. 
Bask6t Coils . . • . Set of 6 2 1

-

Spade Terminals . . . . . . doz. 4d 
Vario Couplers, with Knob, Wound, D.C.C. 4.11 
Glass Enclosed Whisker Detector 1/8 1/6 
High-Class Whisker Detector (la•gc), cu-

2
,
6 closed . . . . • . , 

Fine Perikon, 2 Crystals, enclosed 3/-
Small Perikon 2 Crvstals . . 2i.:. 2 6 
Bell Wire, D.C.C., f.C. z og. . . 10 yds. 6d. 
Twin Flex . . . . 12 yds.1/7, 4 yds. 7d. 
Plug Coils, EbOnite . . . . . . 11-, 9d. 
Extra Quality, ditto on base . . • . 1/-, 1/3 
Pillar Terminals, Nut and Washer, z B.A., 

large . . . . . . 2 for 6d. 
Switch Arms . . • . 8d., 9d., 1 Od., 1 ·-
Filament Resistances 1/8 1;10, 2i-, 2 13 
lgranic Resistances 4. 6 
lgranic Vern;er 7/-
4 Cat's-Whiskers, one gold 4d. 
Single Basket Coil Holders 1;4t 
Variable Grid leaks . . . . 1 I 5 
Bretwoed Variable Grid Leaks, ~uann teed 

3 years . . . . 3/-
Pin Terminals, -;crew pattern_ 1 13 doz., z for 3d. 
Spade Terminals, screw pattern, 1/3 doz., 2 for 3d. 
Shaw's Gen~ine Hertzite.. .. .. 9d., 11-
llrid Leaks and Condensers, .ooo3, 3 1-, 213, 2/-
Valvet Sockets, 'vith shonldcr and IJuts doz. 1/-
Basket Coils, Duplex Waxless, set of 5 for 2/-
100,000 ohm Resistance . . . . · 1(6 
Variometer on Ebonite, ball rotor1 \Yound 1 

D.C.C. 7/9 
Accumulator, 6 v. 50 amp., in ha.1dsom~ wood 

case, strap handle . . . . . . 27/6 
D.c.c. wound Tapped Coils 2/-, 119, 116 
Double Phone Cords . . pair 9!d. 
Wound Coils 12 x 4, best quality 2/6 
Wound Coils, 6 x 3, best quality 1

1
;'

3 D.P.S. T. Switches, special . . 
S.P.D.T. on Ebonite 1 13 to 2/3 
D.P.D.T. on EbOnite 1111 to 2 '9 
2 B.A. ROd, 12 in. 3d. foot, z for 5d. 
Basket Coil Holden, for 3 eoils 5 6 
Plug and Socket, brass . . pair 1 id. 
Fixed condensers .01 . . . . 1/6 
Pocket Lamp Batteries (l>est) . . n for 2/3 
Special Filament Resistance, very f>ne value 2/-
D.P.D.T. Nickel Switches for panel mounting 2/6 
FIL. RES. DIALS, o-ro • . . . • • • • 7d. 
4 v 40 a. ACCU!11Uiator, callers only . . . . 16/6 
Splendid Loud Speaker, complete with trumpet 36/-
Real Ebonite Slider Knob and Piu" ger . . . . &d. 
Set of Names lrz), engraved Llack or white 6d. 
Insulated Hooks . . each 1d. 
~r Fo~ . . . . por foot 4d. 
BeSt Zincite and Bornite pair 1/-
EbOnite Turned Valve Holder 11-
Shellac . . . . bot tie' 5~d. 
Tinllld Copper, r6, r8, 20 g. 
Forme Fit. Resistance. best 2l6 
Dutch Valves. vertical . . 6/8 
Dutcll Valves, horizontal G '1! 
Xtraudlon V Ives (E. E. C.) 15/. 

CIUIIIIIIIIIIIIIHIUIIIIIIIIIIIIIUIIIIII~ 

~~~~;~~~ K. 

RAYMOND 
VARIABLE CONDENSERS 

BRITISH MAKE. 

Without Dial. 
'001 ..... . 616 
'00075 ...... 56 
·ooo5 ...... 4 9 
'0003 ...... 4/2 
"0002 ...... 3/-
'0001 ...... 2/8 
Dial not with 

Fully Assembled. 
Aluminium Ends. 

Ebonite Bushes. 

Narrow Spacers. 

Metal to Metal 
Bearings. 

,Ebonite Dial & 
Knob, complete 

as sketch. 

'001 ...... 7.6 

"00075 ..•... 6/9 

'0005 ...... 5/9 

'0003 ...... 5/2 
Above is special offer. 

Dial not supplied 
separate. 

Reg. Post and Packing &d. set. Colonial post 2/- set. 

HEADPHONES. 
" Sidpe " genuine 4000 ohms 

8000 .. 
4ooo , Bru~et 
4000 , N. & K. . . 
4000. , , Light weight .. 
Ret'tl!'er tor lcud Speaker 1 \Yith Cord . 
Prem1er B.B.C 4,ooc) ohm$, very fine value 

Post 1/- pair. 

Per Pair 
14.9 
16•-
17 6 
14 9 

11/11 
18 11 
16 11 

I ERICSSON "EV" TYPE PHONES I 
4000 ohms. Thousands sold last season. 

Lovely tone. 13 9 per pair. Poo.t r - pair 

1,000 VALVES <NEW) 
NOT BANKRLTPT STOCK, but purchased from a firm 

going out of Uu~iness. 
EDISWAN DULL EMITTER .. 
EDISWAN, C0880R, MARCONI R 
MULLARD "ORA" 

_ WHILE THEY 'i.AST.·. NO ·l;OST.'. 

25;9 
12/6 
12/6 

L.F. lnter~alve Transformers. 
5-1 Radio Instruments, Ltd. (1) . . . . 25·-
5-1 lngranic shcouded . . (2) . . 21/-
5-1 Formo ohrouded 18/- (3) P'aln 151-
5-1 Raymond . . . . . . . . 1216 
OnTransfor~ners(rL (z) and goods to the value of 

Id. 111 the I/- given to callers. 

H. T. Batter:es 
6o v. 10/6 & 12/6 
36 V. 5/- & 5/6 

THE S!MPLEX BROADCAST CRYSTAL SET 
The most efficient, simple and inexpensive crystal 
set made, range, 200-600 metres. WIU receive all 
broadcastinc stations within a radius o1 40 miles, 
using telephones o1 averace sensitiviiJ with a standard 
P.M.G. aerial. Very fine tuning obtainable using 
basket coils of very low sell-capacity. Every set 
sold has been tested, atid is guaranteed SIMPLE, 
CHEAP and EFFICIENT. 12/6 Per Set. Post, 1/-. 

ALL PREVIOUS LISTS CANCilLLED. 

POST ORDER COLUMN 
NO POST ORDERS except fo>· g-oods in thi' 
column, and at prices nwr~<ed, which include al! 
post, rail and packing charges, U.K. only. 

ALL ORDERS EXECUTED IN STRICT ROTATION. 

Accumulators, high-class goods, 4 v. amps 20/-
Fixed Condensers, .ooo3 to .oo1 . . 1/4 
F!xed Condensers, .ooz to .oos • . • . 1/8 
Ftxed Condensers, .oo6 .. .. .. .. 2; _ 
Ebonite Valve Holders, 8 nuts. each 1/6.3 for 41-
EIIonite Dia!s and Knob, turned ebonite 2/- 2/6 
D.P.O.T. Sw!tches, small stze, on ebonite base 3/3 
S.P.D.T. Swttches, small stze, on ebonite base 2/9 
Variable Grid Leak (Bretwood), guar. 3 years 3; 6 
Vatiable Grid. Leak, usual pattern 2/6 
Two-Way Coli Holders, 3 qualities, all go<;d 

value .. .. . . .. .. 5 6, 6.'6, 716 
Three-Way ditto, as above .. 6;9, 7/6, 819 
Twin Flex tor Extension Leads.. 12 yds. 2/3 
Grid Leak and Condenser, .oooz, .ooo3, .ooo5 2/9 
Grid Leak, 2 megohms . . . . • 1/4 
Pin Terminals, screw pattern, fo; · pho~~ 

leads .. .. .. .. .. 6 for 1!-
Spade Terminals, screw pattern, for phone 

leads .. .. .. .. .. 6 for 1!-
EbOnite Coil Plugs, high-class article, each 1i3, 

4 cats-whiskers (gold, silver, etc.) 
6 

for 
6
::. 

Bell Wire, D.C.C., I.R.C... . . 10 yds. 1/-
100,000 ohms Resistance 21 2 '6 
Switch Arms, very good quality, ~~mplet~ -, 1 

wtth rz studs .. . . .. 2/-
Valve Sockets, polished, with shoulder a;1d 

nuts . . . . . . doz. 1/6 3 doz 4/-
SIIaw's Genuine Hertzite Crystal · . . · 1!6 
Double Phone Cords, with screw terminals • • 1/6 
Basket Coi! Holders, for 3 coils, on stand :: 6 •-
B!!Sket Cotl _Holders, smgle, with coil plug 2·9 
Ftlament Reststances(notcheaprubbish) 2 6 2/8 i;-
Very Special ditto (limited number) . . ' ' '2 '9 
Term!nals, Telephone, with nut, doz. 1/9 ; 6 d~z: 8/ _ 
Termmals, Large W.O. pattern, with nut 

doz. 119 6 doz 8/­
Termi.nals, Large Pillar, with nut, doz. 1/9 6 d~z. 81-
Termmals, Extra Large 2 B.A., with nut ' 

. 6 lot 2/6; doz. 4/6 
Var1omete~s and knob, 250/650 . . . . 415 
Basket Cotls up to 3,500 m~tres set of 6 2' 6 
Spring Washers . . . . . . 3 doz. 21-
Crystal Detectors, all best quality not junk · 

Enclosed, large whisker . . ' . . ' 3/3 
Crystal Detectors, enclosed, smaller whiske~ 2; 9 
Crystal Detectors, enclosed, large Perikon 

2 crystals . . . . ' ' 3/9 
Crystal Detectors, enclosed, slightly smaller 

dttto . . . . . . . . 3/3 
Many Other Detectors, open type 21-, 216, 219, 3/­
L.F. lntervalve Transformers, Radio Instru-

ments, Ltd. .. .. .. .. . 25;-
L.F. Jntervalve Transformers, lgranic 

(shrouded) . . . . . . 21/ 

t~: l:t~::l:: ~::::::::;::~:; ::~~~nil ~gj~ 
Variometer on Ebonite Ball Rotor . . 10/-
lgranlc Variometers, Inside Winding . . 151-
Sets of 12 Name Tabs, black or white 1/-
2 B.A. Nuts . . . . . . per gross 1110 
Real Ebonite Blider Knob ana Plunger 11 Insulating Sl-ing, all colours . . 6 vci; 2/t 
Amrion dunior Loud llleaker . • - · 52/ 6 
Bes Knobs, Bushed 2 l3.A. . . 4 ~~;- 116 
Brunei Phones, 4,ooo ohms . . 18/6 
N. and K. Standard, 4,000 ohms 
N. and K. LiChtwei&ht, 4,000 ohms ~519 
Receiver for LOUd Speaker, with so lamin'a'-

3
· 9 

tions in each pole . . . . . 18111 
B.B.C. Best P!tones, 4,ooo ohms · 11 'If 
Amp :ion Junior l.od Speaker . . · · 42 ;-

TRADE AND. RADIO CLUBS SUPPLIED 
advertise what I sell, and sell what I advertise 
HONEST . GOODS AT THE RIGHT PRICE • 
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N OW that the second All-British Wireless 
Exhibition is over and we have seen 
all the latest designs of apparatus, we 

may well consider the lines upon which British 
wireless appears to be developing. Perhaps 
the most pleasing fact is the practically com­
plete disappearance of the "get-rich-quick" 
wireless manufacturer 'with his hysterical claims 
and ridiculous statements. The British people 
has never taken kindly to such sensation­
mongers, whatever their success may have 
been in America, and now that the sensational 
element has gone, the public is settling down 
to choosing gear with the same discrimination 
that it applies to the purchase of, say, a 
camera. This is as it should be. 

Yet, although commonsense statements are 
taking the place of exaggerated claims, we 
still found at the Show displays of elaborate 
furniture into which wireless sets, of more or 
less pretentious design, had been built. The 
manufacture of such sets seems to us pure waste 
of time and money, and furthermore has the 
effect of suggesting that a good wireless set is 
bound to be an expensive thing. The ill.ore 
enlightened public can, of course, differentiate 
between the £zo wireless set and the £8o 
cabinet, but there are a good number who are 
under the impression that if a set of this kind 
costs £Ioo, a simple £zo set must be much 
inferior. · 

But in the main, as we have indicated, there 
is a tendency to simplify designs and give all­
round efficiency in commonsense cabinets. A 
well-designed set should not need <~;ny disguise, 
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and if placed in a simple polished cabinet should 
not break the harmony of any furnishing scheme. 
Incidentally the trade should remember that 
the great majority of wireless sets will be 
purchased by people who have neither the 
money nor the inclination to indulge in period 
furnishing. The few whose artistic percepti­
bilities are jarred by the appearance of an 
ordinary set will probably have their own 
cabinet work made specially. 

The new valves having a current consump­
tion of scarcely more than that of bright 
emitters will undoubtedly revolutionise wireless 
sets. The old type of dull emitter, notwith­
standing claims to the contrary, was not really 
a dry cell proposition, and if such cells are used 
with them the maintenance costs are abnor­
mally high. The new valves, however, will 
work quite well on the ordinary dry cell which 
one purchases for the electric bell supply, and as 
these are very inexpensive the accumulator 
manufacturers may well feel perturbed. Crystal 
sets still remain popular and are likely to do so, 
for they have many advantages, of which the 
complete absence of trouble with accumulators 
and valves is not the least. In our opini::m 
there is need for a good deal of research with 
regard to crystals, anp. we are not aware that 
a great deal js being done. The present "hit 
and miss " method of adjusting crystals ·is not 
satisfactory, and until we find or make some 
substance which is really equally sensitive all 
over the surface (in spite of claims now made 
for some crystals, not one possesses this 
property), we shall not obtain really fool-proof 
sets. 

ng 
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A USEFUL THREE-VALVE RECEIVER 
By M. G. l<'ERGUSON. 

This receiver -is a good example of the simplicity of wiring zchich 
rnakes for high efficiency; it is also economical to build. 

·-c~cccccooccccoooocoooooooocooooooooooocooococo 

1f SGPPOSE that a number of 
i amateurs may still be up 

against the problem how to 
combine efficiency with economy? 
I would suggest that the problem 
ceases to exist if the experimenter 
makes his first aim and object 
simplicity the link between the 
first two. 

The relationship of simplicity 
and economy is too obvious to 
need discussion ; that 
of simplicity and 
efficiency is not so 
obvious, but it is as 
truly a matter of 
fact. It was with 
this aim that the 
set about to be des­
cribed was designed, 
and in the design 
there is a complete 
absence of switches, 
the terminals and 
components being 
arranged to give the 
minimum of wiring, 
well spaced. 

EFFICIENCY.-! think that a 
few excerpts from the log taken 
with the instrument the day after 
it was complete<l will be the 
best witness to this. (N.B.-),ly 
wireless den is at the top of a 
house in Hampstead, 4! miles 
from 2 LO and 40 ft. from the 
ground. The aerial is a good 
one, but its height above the 
instrument is not more than 20 ft. 

Sundav, Xov. 4-
8.!2 p.m. Canliif choir and l{ev. 

J. Philip Eogers. Every word 
distinct in L.S., in spite of local 
amateur transmitters. 9.20 p.m., 
<.;lasgow wireless trio. Loud L.S. 
~;trength without wave-trap. 

(\\'aYe-trap B was now fitted, 
'.'>ith Burndept S3 coil instead of 
a .50, and 2LO was completely 
cut out when desired.) 

9.30 p.m. Mr. 
Frater will now :;ing 
"The \Vatchman," 
by Squire. l\'ewcastle. 
L.S. 

9.40 p.m. Birming­
ham. PartofHaycln's 
" Creation." L.S. 

Io.rsp.m. Bourne-
mouth. Weather. 
L.S. 

I do not mean to 
state that it is not 
possible to obtain 
efficiency in multi­
valve sets with 
switching arrange­
ments for each valve ; 
but I do venture to 
say that it is very 
much easier to attain 
a high degree of 
efficiency by cutting 
out the switches, at 
anyrate on the high­
frequency side. 
Agam, absence of 

This instrument is built to fit a teak cabinet, easily obtamable from 
"Disposals " dealers. Its neat appearance and symmetrical lay­

out are pleasing. 

10.29 p.m. Ecole 
Snperieure. French 
tenor singing, and 
then close down. L.S. 
As will be seen from 
the log, all the B.B.C. 
stations with the t!X• 

ception of Man­
chester and Aber­
deen came in at 
loud-speaker 
strength ; as a mat­
ter of fact, neither 
of these station s 
could be heard on 
the phones that 
night. Of course, 
conditions Yary, and 
personally I should 
be very much ~;ur­

prised if I got the 

sw1tches ·spells economy. 
EcoNOl'v!Y.-The set as shown 

in the photographs will cost any­
thing from £4 to £5 to make, 
accordiflg to the taste of the 
experimenter. This price, of 
course, does not include valves, 
batteries, phones, inductances, or 
a two-coil holder, all of which 
v:ill be necessary before the set 
will function. 

The earth is, of cours~, far from 
ideal, consisting of a wire 35 feet 
long connected to the water cistern 
at the top of the house. 

In the log "L.S." in each case 
refers to three loud speakers con­
nected in parallel and functioning 
in three different rooms in the 
house (for wave-trap B see recent 
numbers of MoDERN WIRELESS or 
of Wireless Weekly). 
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same results every 
night ; bnt I nearly always Jind 
siT, 6BM and 5SC coming through 
at L.S. strength. 

To the East, Moscow can be 
heard at L.S. strength ; to the 
\Vest, Annapolis and several other 
American stations ; the time 
signals from Balboa, Panama, have 
been heard at 0955 (wave·length 
7,ooo metres), but only when 
Eiffel Tower on 7,300 and a more 
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Tile underside of pane(. 

powerful station, whose identity 
at present is unknown, on about 
7,2oo metres, are both silent. 

Now as to details of the instru­
ment and construction. The teak 
cabinet with ebonite panel fitted 
was purchased for the sum of 
ten shillings only from Leslie Dixon 
and Co. The variable condensers 
in this set are Polar. There are 
now on the market cheaper variable 
condensers of the ordinary air­
dielectric, moving-vane type, which 
are very efficient ; there is no reasoi1 
why these should not be fitted ; as 
I said before, it is largely a matter 
of taste. The transformer is a 
Fuller, chiefly chosen for its com­
pactness; any good transformer 
can be substituted for this. The 
fixed condensers are Du bilier, and 
the grid leak and condenser Mul­
lard. With regard to this last, 
normally the clips for the grid 
leak are on the top of the con­
denser; in order to connect the 
grid leak to the L.T. + both of 
these clips were removed. One 
was then replaced, but in a reverse 
position ; and the other mounted 
on the panel in such a way as to 
grip the grid leak firmly. The 
filament rheostats are made by 
T. C. Ball, and have been found t0 
be very smooth in action ; they 
also take up very little room on 
the panel. The terminals are the 
4BA double pattern; name tabs 

N oticec./he .e;r«-eme simplicity of wirint• 

£wm the 'city Accu~ulator Co.; 
hive-holders, Burndept. · · · 

Perhaps somewhat unusual .fea­
tut:es about the .Set' are firstly the 
extra Buxndept yV:alve filament 
rheqstat, anq the ·Bunidept coil­
plugs mounted behind the panel 
on each· side. • · The· advantage 0f 
the first·- named is this : when the 
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correct positions o1 the 
other three filament 
rheostat's have been 
found they can be left 
alone, and the filament 
current can be com­
p l et e I y turned off 
gradually by the extra 
rheostat. The gradual 
brightening and dim­
ming of the filaments 
with the on and off 
movements will mean 
longer life to the valves. 
The use of the coil­
plugs is for the rapid 
change-overof reaction 
from A.T.I. to tuned 
anode, and vice versa. 
The method is as 
follows:-
First, the reaction coil 
is always plugged into 
the moving coil-plug 
of the two-coil stand 
(a small D.P.D.T. 
switch :fitted on to the 
stand for reversing the 
current in the reaction 

. coil will be found to 
· be. a time,saver, and is shown in 

tlie theoretical diagram). Secondly, 
the wi:res. from the fixed coil-plug 
-of the: stand are connected to a 
third coil~plug. Then, if we want 
reaction on the A.T.I., we put this 
third toil-plug into the plug on 
·tlie panel between the aerial and 
eaith terminals, the aerial coil into 

A pian vitw of >he wiring. 

l2I 



MODERN WIREl.ESS 

the fixed coil on the stand, and 
the tuned anode coil into the plug 
on the panel between H.T. - and 
H. T. ·+. If we want reaction on 
the tuned anode, as for example 
on broadcasting wave-lengths, we 
put the third coil-plug into the 
plug on the panel between H.T.­
and H.T. +, the tuned anode coil 
into the fixed plug of the stand, 
and the aerial coil into the plug 
on the panel between the aerial 
and earth terminals. 

'Fhe following table of a few 
of the stations logged is given to 
serve as a rough guide as to proper 
choice of .coils to use for gin·n 
.wave-lengths: the actual readings 
of the condensers wiTI, of course, 
vary with the type of aerial con­
denser and make of imluctance 
coil. The actual coils used were 
the original pattern Burnham coils, 
with the exception of the S coib, 
which are the more modern Burn­
dept. and the 1,500 coils, which 
were respectively an Igranic and 
a home-made coil :-

S:atiort. Ware A 1.!. 
Len;!,tlt. 

Amateurs 200 Sr 
Cardiff 353 Sr 
London 363 Sz 
Birmingham 3S5 Sz 
Ecole 450 S3 
Ostend 6oo S3 
Croydon goo 7 5 
Manchester 1300 roo 
Radio la I 7 So I oo 
Eiffel Tower 26oo ~oo 
Nauen 3100 200 
Air Ministn· 41oo 400 
Tours . 5500 500 
Eiffel Tower 7300 500 
Nauen g4oo 750 
Rome nooo 750 
Stavanger 126oo 750 
Lyons I 5500 15oo 
Bordeaux 1Sg.1o rsoo 

As will be seen from tb.is, liEt 
the range of this instrument with 
standard coils runs from 150 metres 
to Ig,ooo metres; by connecting a 
small fixed condenser of o.oo1 fLF. 
across the aerial and earth ter­
minals and another of o.ooo3 fLF. 
in shunt with the tuned anode 
coil the range can easily be extended 
up to Bordeaux top wave-length of 
23,450 metres. The position of 
the condensers for Radiola are not 
too satisfactory ; if it were found 
that Radiola could not be satis­
factorily picked up with a one­
higher coil in each of the second, 
thi: <.I and fourth columns, with 
the condensers at zero it would 
be worth while winding a special 

AERIAL 

December, 1923 

LT. 
+ 

Theoretical diagram of circuit. 

coil for the A.T.I. of I25 turns 
cluolateral, and possibly a 225-turn 
coil for the tuned anode. The 
winding of these coils presents 
no difficulty even without any 
special winding machine ; a coil of 
()oo turns wouml by hand on a 2-in. 
Tunc'J React. A.T.C. T.A.C. React10n. 
A nude. 

Sz 53 41 49 Tuned Anode. 
53 S4 ss So 
S4 s4 o rs 
s 4 s--1- 46 51 
&~ s, 73 63 

loo S4 75 51 Aerial Coil. 
ljO lOO 4S 0 

2oo rso ss 64 
200 150 gS 98 
400 300 65 27 
400 300 77 64 
500 300 26 3--1-
750 300 55 47 
750 300 84 go 

1000 300 68 57 
1000 300 77 66 
rooo 300 8S go 
1500 400 7g 72 
1500 400 9S g8 
former with 22 pins on ea.::h side took 
only 2t hours. If wound carefully, 
and a minimum of shellac is used, 
these coils will be found to compare 
very favourably with machine­
made coils, and the saving of cost 
is very great. Details for winding 
will be found in recent numbers of 
MoDERN WIRELESS. 

CoNSTRUCTION NoTES. - The 
tools required for constructing this 
set are very few ; in addition to 
pliers and a screwdriver will be 
needed a small soldering outfit, 
small centre punch, hand drill vvith 
-! in., 7 /64 in., 5(32 in., 9(32 in., 
3/ I 6 in., i in. twist drills, a rose bit, 
I I 6 B.A. l- in. countersunk-head 
brass screw;, and about 9 ft, of 
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square section r6 or rS S .. vV.G. 
wire. The dimensions given in 
the diagram may be followed if 
the same components are used, 
If not it is as well to mount the 
components on cardboard first to 
get the best arrangement. In 
any case it is better to do all 
your measuring and marking out 
on a sheet of cardboard cut to the 
size of the panel, and after this 
has been done to yo).lr satisfaction 
prick through the positions of the 
holes to be drilled on to the panel 
itself. When all the holes ha\·e 
been drilled, do not forget to 
remove from both sides of the 
ebonite the shiny surface with 
fine emery paper, rubbing prefer­
ably with a circular motion. When 
this has been done a fine polished 
matt surface may be obtained bya 
mixture of turpentine and emery 
powder, using plenty of elbow 
grease. The original shiny surface 
has a certain amount of tinfoil 
deposit on it, which, of course, 
must b.e removed. 

Follows a detailed list of the cost 
of the components used :-
Ca b.inet and panel •. f o I o o 
L.F. transformer I 2 o 
2 Polar condensers, o.oor 

J.'F. and o.ooo3 1-'F.. . • . I S o 
3 Filament rheostats(T.C.B.) 12 o 
I Filament rheostat (3-

valve,Burndept) 5 o 
2 Dubilier condensers, 

o.oo2 and o.oo1 J.'F. 6 o 
J\lullard grid leak and con· 

denser 5 o 
Valve holders 3 o 
2 special coil plugs 4 o 
ro Terminals 2 6 
10 Name tabs 2 6 

£5 0 0 
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In addition to the above will be 
required, as already mentioned, 
valves, batteries, phones or loud 
speakers, inductance coils, an "extra 
coil plug, a two~coil stand fitted 
with a small D.P.DT. switch. A 
very efficient combination of valves 
for this instrument is a P2 Cossor 
for the H.F. (left~hand socket on 
front of panel), Edi-;wan A.R. for 
detector (middle socket, and any 
type of " R" valve for L F. 
(right~hand socket). with about 
54 volts on the first two valves, 
i.e., across the H.T. terminals 
and Io8 volts on the last valve, 
i,e., across PHONES + (the middle, 
terminal on the top of the panel) 
and the H.T.-. Three Hellesen 
36~volt cells were used, and if 
connected in series the- of cell 
No. I is connected to H.T.-, 
the 36 of cell No. I to - of 
cell No. 2, the I 8 of cell No. 2 
to H.T. +, the 36 of cell No. 2 

L.r-

Detailed wiring diagram. 

to - of cell No. 3. and the 36 of 
cell No. 3 to PHONES+. A I 1•F. 
cmdenser connected across the 
total H.T. will give smoother 
running as the battery gets older. 
The square section wire may be 
obtaine:l from Messrs. Bowyer 
Lowe. In the set, as describecl, no 
provision is made for grid cells. 
\Vith certain types of " R " valve 
an extra grid bias of I l or 3 volts 
may mean further amplification. 
It would be worth while, before 
connecting permanently the 05. 
of the transformer to the L.T. -,to 
try the effect of I! v. or 3 v. between 
these points, connecting the + of 
your grid cell to the L.T. - con~ 
nection, and then _, to the O.S. 
of the transformer. \Vith the 
components used it is very simple 
to connect wires temporarily to 
the O.S. terminal of the trans­
former ami the screw on the frame 
of the L.F. rheostat. 

DODDDODDDDDDDDDOOODOOOODODOOCOODOODDDDDOOODOODOODD 
[] 0 
8 DO NOT MISS THE BEGINNING OF fHE NEW B 
8 VOLUME OF "WIRELESS WEEKLY," 12 DEC. 8 
0 0 
ODDDOOODODDOOOOO[UJODDOODODDDODODDDDL:EJLJDDDDDLJLJDOC:l:J 
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Just as we go to press we ha \'C 

received from the Igranic Electric 
Co. several highly interesting 
publications, including particulars 
of the new Igranic concert coils, 
:\os. I, 2, 3 and 4, the complete 
set selling for £r. These coils 
ditier from the usual honeycombs, 
having a more efficient form of 
mounting and, we would assume, 
a lower self~capacity. A second 
leaflet describes the new lgnnic 
honeycomb high-frequency trans­
former wound by the honeycomb 
method and mounted on four pin 
base which has become so popular 
for high-frequency transformer 
mounting. There are six of these 
transformers, covering a range o t 
wave-length up to I,soo metres. 
\Ve hope to test these and the 
coils just mentioned at an early 
opportunity. The lgranic Co. 
also send us a valuable booklet on 
the honeycomb coils. 
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The Jiolly Season. 

CHRISTMAS, we are informed 
upon the unquestioned 
authority of a bard of 

bygone days, comes but once a 
year. Those of us who have 
attained the rank and dignity of 
paterfamilias are perhaps thankful 
that it does not come more often, 
at any rate in our more gloomy 
moments when we brood over the 
plenteous crop of bills, demand 
notes and reminders that this or 
that little account is now very much 
overdue. The second line-I know 
not whether there be others--of 
this beautiful little poem strikes 
a happier note assuring us that 
when it comes it brings good cheer. 
The last word, by the way, d0es not 
mean jollity. In old English it 
signified quite simply food. Even 
in ancient days Christmas brought 
its little worries which men stifled 
with roast beef and plum porridge, 
or drowned in copious draughts of 
sack. In either case thev were 
temporarily obliterated then, as 
they are now with more modern 
fare. 

For the wireless man Christmas 
is a breathless time. His progeny, 
male and female, arrives home from 
its various ,seminaries of learning 
brimful of wireless lore acquired 
during term time, and madly 
desirous of bringing him up to 
date in the matter of new circuits. 

The Young Inquisitors. 
Hardly have they leapt from their 

taxis before wireless talk pours 

from their young lips. They invade 
the radio den, examine one's gear 
and indicate pretty plainly that 
they are not impressed by their 
sire's progress during the time that 
they have been away. I always 
rather dread these first moments of 
the holidays, for one knows that 
one's whole reputation as a radioist 

-is hanging in the balance. 
Time was when one stood un­

questioned as the supreme authority 
on all matters wireless, when the 
explanations that one gave in 
answer to questions as to how this 
or that worked were accepted with 
implicit faith as the last words 
upon the subject. Now, when the 
trembling parent is under cross­
examination by the junior members 
of his family he has to mind his 
p's and q's. Should he give one 
out-of-date explanation there will 
be a prompt outcry of protest. 
"Ob, I say, Dad, that won't wash 
now, you know. \Vhy, Armstrong 
showed the other day that that 
was all rot." 1t is useless for him 
to attempt to cover up his 
ignorance by taking ref.uge as 
was his wont of old in long words. 
The lips of babes and sucklings 
are familiar now with even longer 
ones, so that if he attempts this 
subterfuge he wiii probably find 
himself ingloriously ho"ist on his 
own petard. 

Hints to ~e Harassed. 
The safest course, I think, is 

to let them do most of the talking, 
adopting oneself an obvious air 
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of interest, and refusing to be 
drawn into waters that arc too 
deep to be safe. Let them dis­
parage the circuits that they fin(', 
upon your bench to their hearts' 
content. Tell them that you have 
been waiting for their arrival to 
try out new tl1ings. This if you are 
wi::;e is the strict truth, for why 
botl:cr yourself to spend hours 
over complicated wiring >vhen you 
can get someone else to do it for 
you? 

Put away your really valuable 
bits and pieces, but give them the 
run of the rest and they will do all 
the donkey work wh{lst you sit 
comfortably directing operations, 
puffing at your favourite pipe. 
Ask the young directly to do a job 
of work, and they will shy at it 
in no uncertain manner ; but let 
them think that they are doing it 
for their own delectation, and they 
will labour with a will at the hardest 
or the most finnicky of jobs, and 
come up smiling at the end of it, 
asking for more. 

A Wireless Christmas. 
This is to be a wireless Christmas. 

It may safely be predicted that 
the present very respectable army 
of the best part of half a million 
owners of sets will receive tens of 
thousands of recruits to its ranks 
within the next few weeks. Every 
boy and every girl whose home i's 
not alrearlv a wireless one ,yi]] 

desire one Christmas present above 
all others, and that will be some 
form of receiving set. Now there 
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is one little human weakness 
inherent in all fathers : they don't 
in the least mind buying presents 
with which they themselve~ can 
play. 

At past Christmastides if one 
of your boys suggested a bicycle 
you were apt to hum! and ha! and 
to explain that business was rotten. 
But if he let it be known that his 
desires ran in the direction of 
model railways you beamed upon 
the lad, and forthwith got you to 
the appropriate shop, where you 
probably spent far more than you 
could really afford upon a fascinat­
ing outfit. With its help you 
thoroughlyenjoyed Christmas Day, 
most of which you spent nominally 
in demonstrating how it should be 
worked, but really in playing with 
it, to your son's thinly disguised 
disgust. There is an old and 
pathetic story of a boy who con­
fided to his mother that he was 
going to give Dad a clockwork 
engine· as a Christmas present so 
that his progenitor might have one 
of his own to play with. 

The Wise Child 

Things being as they are in the 
wav of masculine human nature, 
I inake bold to prophesy that 
where the hint that a wireless set 
would be appreciated comes to 
the father who has so far not got 
beyond flirting with the idea that 
some day he may posibly install 
one, it will not be a seed cast on 
stony soil. Rather it will be as a 
match applied to a fuze train. It 
will be the little push needed to 
make him overcome his doubts and 
to plunge resolutely into the deep 
encl. 

But do not, lads and lasses, 
imagine that you are going to have 
the free run of your present for a 
day or two. What happened with 
the railway outfit will happen in a 
thousandfold intensified form with 
the wireless set. His hands, not 
yours, will twiddle knobs · his 
ears will grow sore under ~le all 
too clinging caress of the cheap 
'phones that he has bought, while 
yours will suffer never an ache. 
'Leave him alone if you have wisdom, 
encourage him to do these things, 
denying yourselve'l for a little 
while. 

Bitten 
vVhy does he sit for hours before 

th<:> table upon which the thing is 
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placed ? Why is his countenance 
now the playground of seraphic 
smiles, now a storm centre where 
frowns and scowls chase one 
another like thunderclouds ? vVhy 
do his lips murmur sudden naughty 
words ? v.rhy ? Because the 
germ of radiomania is at work, and 
in a very short time this will be an 
acute case. 

Bide your time ; restrain your 
youthful impatience; and in a very 
tew days you will see him coming 
home one evening with a formidable 
array of parcels, from which he 
will produce all the components 
needed for making something really 
hefty in valve sets. A little tact 
on the part of the family, a few 
suggestions thrown out, will trans­
form the most non-wireless father 
in an incredibly short space of time 
into a five-valve man complete 
with loud speaker, so that all can 
enjoy the entertainment that it 
brings in, 

The Aftermath 

And so though you will see what 
the Hun'> call family-iathers bearing 
home large parcels that obviously 
contain wireless gear, coils of wire 
and the like during the days that 
immediately precede Christmas, you 
will meet these same men on the 
train a week or so later still more 
burdened with even larger parcels. 
They will be babbling of reflexes 
and reaction and rectification. 
They will beg you to be careful not 
to bump into them, explaining 
that their pockets are full of 
valves. You who can still remember 
your own first violent attack o! 
the disease will smile benignly and 
understand. 

A Hectic Time 

Aerials will sprout everywhere. 
Families will toil unremittingly at 
the task of stretching the wires 
which are paradoxically essential 
for wireless. All kinds of poles, 
rickety or stout, will be pressed 
into service. All manner of weird 
erections will spring into view upon 
the landscape. Householders will 
work whilst landlords look on and 
weep and raise their hands aloft in 
unavailing protest. Garages will 
be chock-a-block with accumula­
tors, the owner of each and every one 
clamouring to have it charged at 
once--it not sooner. 

I25 

Such will be the outward and 
visible signs of the coming of the 
first real radio Christmas. Within 
the homes that are Englishmen's 
castle'> you might see, if you were 
provided w~th X-ray eyes where­
With to pierce their walls, whole 
families clustered intently round 
small tables covered with an arrav 
of gadgets, before which sits tlie 
master of the house fighting his 
first battle with things that won't 
go right. Yes, Christmas will be 
a busy time-and, my word, ·won't 
there be some howling in the ether 
wh~n the army of neophytes gets 
senously to work for the first time, 

Our l-ittle Troubles 

We who are seasoned hands at 
the game will have our little 
troubles too. Beginners will clutch 
at us even as drowning men clutch 
at ~traws .. They will bring us all 
their worries and will seek to 
borrow-beware that borrowing!­
the essential gadgets that in their 
haste and flurry they have for­
gotten. Their feet will be ever upon 
our doorsteps, their hands in­
cessantly upon our bells. Let us 
deal gently with them in the season 
of peace and good will, recalling the 
days not so long past when we 
ourselves harried those who were 
reputed to be experts, seeking to 
assuage the thirst for knowledge 
at the fountains of experience. 

But our worst ordeal will be 
when our better halves make up 
those little parties that are so dear 
to feminine hearts, and having told 
everyone what splendid and reliable 
sets we have, beg us to let the 
assembled company hear what 
they can do. 

Mysteries 

Then you may bet your boots 
that sorile little rift within the lute 
'"ill make the music mute or else 
distort it so horribly that even 
Philistine ears cannot bear to 
listen. No one has yet been able 
to explain how it is that a set which 
was working perfectly on the 
previous evening, at the end of 
which it was merely switched off, 
the tuning adjustments remaining 
untouched, can go completely on 
stnke when the filament " juice " 
Is turned on once more on the next 
day. 

THE LISTEKER-I::o.·, 
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WIRELESS AND A CHRISTMAS PRESENT 
Hints and Tips for the Intending Purchaser 
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B AJ this time of tlte year innumerable people are worrying about what they shall o 
give as a Christmas present to father, mother. sister, brother, son and U 

8 daughter. Why not make the present a wir.eless gift? This article contains 8 
n numer<Jus suggestions to suit all pockets. 8 
§ 0 
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THERE is no question that 
this will be the first real 
wireless Christmas in this 

country. Last year at this time 
broadcasting had only just com­
menced, and those who possessed 
sets could be lookt!d upon as 
pioneers in a new field. The new 
form of amusement had not lost 
its original flavour of technicality, 
and it was still presumed to be a 
ltind of scientific hobby requiring 
much knowledge for its successful 
prosecution. Now we all know the 
true facts, and thousands of people 
who have not the slightest technical 
knowledge nor desire to learn 
science have been buying and 
usmg wireless sets with the greatest 
satisfaction. Naturally when we 
are deciding what to give in the 
way of Christmas presents, wireless 
in some form or another 
will come to our mind. 

It should not be 
imagined that a complete 
set is the only suitable 
wire I e ss present. 
Naturally a complete set 
will be welcomed by 
those who have not one, 
and if the giver is pre-
pared to spend a fair 
sum the gift can be. of a most 
elaborate nature. Comparatively 
few of us, however, are in the 
position to spend large sums, and 
it is to those that we would suggest 
one of the gifts mentioned towards 
the end of this article. But first 
of all let us see what is the best 
way to approach the problem of 
buying a complete set, 

The best way to start is to take 
a map and see how near the happy 
recipient of the ~et will be from 
the nearest broadcasting station. 
If this distance is not more than 
10 miles, then you may be sure 
that a crystal set will be quite 
good enough for reception on two 
or three pairs of telephones. Al­
though signals are frequently re­
ceived at much greater distances 

with such a set, one cannot rely 
on successful reception much be­
yond this figure. For distances 
up to so or 8o miles a two-valve 
set will give all that is required, 
provided the first valve is arranged 
for what is termed high-frequency 
m agn i fi c a tiou. Almost every 
maker gives some kind of estimate 
of a satisfactory distance at which 
his set can be used, but unfortunately 
a large number make quite ex-

speaker is nothing more than a 
device for distributing loud sounds 
throughout a room or hall. It is 
not in any sense a magnifier of 
itself, and good strong signals 
are required before it will operate 
satisfactorily. For this reason 
no crystal set will operate a loud­
speaker well enough to distribute 
sounds throughout a room no 
matter how near we may be to a 
broadcasting station. Valves are 
therefore all that is requited for 
use in loud-speakers, but there is 
one exception to this last statement 
and that is when we use a Brow·1 
microphone amplifier, a device which 
will magnify signals on a crystal 
set and without valves and will 
bring them up to the requisite 

;;; strength for a loud-speaker. 

aggerated claims. In general 
terms it may be said that a two­
valve set will give satisfactory 
reception from the nearest broad­
casting station in practically any 
part of the country, and unless 
it is desired to receive several 
stations on the one receiver, this 
number of valves should be satis­
factory for headphone reception ; 
still greater volume, of course, 
will be obtained with a three-valve 
set. It is recommended for those 
who live at extreme distances 
from the station. Fortunately 
with the number of broadcasting 
stations now in operation, com­
paratively few people are very 
far away from a broadcast centre. 

The next point to decide is 
whether a loud-speaker is to be 
used with the set. Now a loud-

·· Up to five miles from a broad-
casting station, providing a good 
aerial is used. a single-valve note 
magnifier attached to a crystal 
receiver will operate a loud-speaker 
fairly well. At w to 15 miles 
a two-valve note magnifier will 
serve for loud-speaker work. These 
magnifiers do not require any 
skilled handling and are simply 
attached to the usual telephone 
terminals of the crvstal set, the 
loud-speaker being , attached to 
terminals on the magnifier. A 
valve ma~nifier will require, in 
addition to the valves themselves, 
an accumulator to supply the 
current to the nlament and a 
high-tension battery. When quot­
ing prices for valve sets it is un­
usual to include the valve in the set, 
so that when deciding the cost of 
the present, bear in mind that 
valves will be required, and that 
these will cost a minimum of rss. 
each. Accumulators and high­
tension batteries are also rather 
expensive requisites. v·alve sets 
having two or three valves will 
operate a loud-speaker satisfactorily 
within 5 to ro miles of the station, 
and a good four-valve set will 
operate a loud-speaker from the 
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nearest broadcasting station in any 
part of the country and will fre­
quently bring in several this way 
when skill has been acquired in 
handling it. 

'Yhen buying any set, whether 
crystal or valve, be sure you 
provide extra telephones. The 
price quoted for most sets include 
one pair of telephones, but this, 
of course, is quite inadequate, as 
wireless become'> a particularly 
selftsh hobby if only one -
memher of the family can 
listen at a time. Two pairs 
should be the minimum num­
ber and if there are several 
members of the family who 
desire to listen-in, and par­
ticularly if the recipients are 
hospitable folks, three or four 
pairs ran well be included. 

So far we have been con­
sidering the question of gifts 
to those who have not a 
wireless set of any kind. 
Many people, however, are 
already provided with some kind 
of set, and for these we can bring 
much pleasure by supplementary 
gifts. Let us consider a few very 
useful gifts to anyone who has a 
wireless set. 

If the person to whom the gift 
is to be sent has already a crystal 

.,..? 
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set, find how many pairs of tele­
phones he or she has. In any case 
an additional pair will always be 
welcome, A particularly useful 
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gift is a pair of telephones especially 
made for ladies ; these ha n 
not the usual head-bands, but 
are attached to a special handle 
which prevents the disarrangement 
of the hair. The handle rests on 
the lap or may be held in the hand 
as convenient. 

Perhaps the crvsbl set is now 
being used at 15 or 16 miles from 

a broadcasting station, and 
the strength may not be 
quite sufficient for the 
elder members of the 
family, who perhaps are 
flightly deaf. In such a 
case the gift of a single­
valve magnifier "·ith a 
small accumulator ya]ve 
and high-tension be1tterv 
will be a very welcome gift. 
A loud-speaker is another 

welcome gift, but unless it is given 
with a suitable amplitier, it is of 
course useless in a set not suffi­
ciently strong to utilise it. Two 
members of a family can well 
combine to give one the loud­
speaker and the other the ampliiler, 

thoroughly well supplied with wire­
less matters we can make splendid 
gifts of useful parts. For example, 
new valves are required from time 
to time for every valve set, and 

one ncYer knows when a valve 
may fa 1 through perhaps being 
dropped or jolted. A present of 
two or three good valves is always 
welcome, and d they are of tlH~ 
latest dull emitter type may enable 
the recipient to effect very con~ 
siderable saving in current con­
sumption and therefore in cost OJ 
upkeep. 

Speaking of current consm:nption 
suggests one of the best of all 
Christmas presents in wireless to 
those who already have electric 

~ 
light in the house. This is a home 
battery charger ; of these there 

. are several varieties, and. practically 

1 
\ every one .is so simple that, to use 

1, 1 1:1 the proverbial phrase, a chihl can 

and perhaps. a third may join in 
by providing the batteries, valves, 
etc. A first-class loud-speaker 
costs from £5 to £6, while quite 
serviceable instruments giving good 
reproduction of somewhat lower 
quality are obtainable for £2 or [3. 
It should not be imagined that 
the larger loud-speakers are only 
suitable for great halls. The 
larger instruments are essential 
if one is to get good purity of 
tone ; the small loud-speakers are 
really much less efficient. For this 
reason a gift of a large loud­
speaker to those who only have 
the Baby type will be particularly 
welcome, and will greatly improve 
the reproduction. The same 
magnifier or amplifier does for 
both instruments, and.it should not 
be imagined that the larger loud­
speakers require much more power 
to operate them. 

Even to those people who seem 
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work it. To charge the accumulator 
it is only necessary to connect 
one of these devices to the nearest 
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electric light socket and its tw,} 
output wires to the accumulator. 
This can conveniently be done 
in a spare room. If the accumulator 
is run down at the end of an 

evening's programme and it is 
connected to the home-charging 
device, it will be fully charged 
by the time the next evening's 
programme begins. The cost of 
running these devices is negligible, 
as the current consumption is 
very low indeed. The present 
writer has had such a device in 
operation in his house for some 
si-x months, very heavy demands 
being made upon it. It has not 
giv.on the slightest trouble nor 

has a single adjustment had to be 
made from the very day it was 
installed. Seeing that the wireless 
user ·who listens-in every night 
is probably paying 2S. or 3s. a 
week for charging his accumulators, 
the saving possible with such a 
dedce is naturally very high. 
v\-e particularly recommend it as 
a gift to those people who have a 
wireless set already. 

Other most welcome gifts an~ 
spare accumulators, or an accur~<u­
lator much larger than the recipient 
is at present using; new high­
tension batteries when it is known 
that those in use are nearly finished ; 
teak carrying cases for accumu­
lators; additional coils when a 

set with plug-in coils is in use ; 
wave traps (these are particularly 
useful to people who are jammed 
badly) ; wave-meters (to help the 
users of multi-wave sets to pick up 
more distant stations readily) ; 
a steel or lattice mast to enable 
the user to get greater distances 
with the bigger aerial ; hydro­
meters to test the specific gravity 
of the acid in the accumulator; and, 
of course, books on wireless, which 
always form most acceptable pre­
sents. The advertisements in this 
journal will show that there are 
available all kinds of books, both 
elementary and advanced, for every 

type of listener, and tl,ere should 
be no difficulty in making a suitable 
choice. Wireless diaries may quite 
easily take the place of Christmas 
cards this year when sending 
reminders to listeners-in. 

Of course when we come to 
presents for the home constructor 
tllere is an endless array at all 
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conceivable prices. \Ve can, 1f we 
wish, semi complete sets of parts 
to enable the home constructor 
to build a set on definite lines, and, 
on the other hand, we may send 
such components as int.or-valve 
transformers, which can always 
be made use of by the experimenter 
in all kinds of circuits. The inter­
valve transformer is a particularly 
suitable present for the young 
'experimenter, as these components 
are on the expensive side and must 
be " saved up for." \Vhen buying 
wireless components for boys it is 
just as well to make a few enquiries 
first, for every boy has some 
component he longs for and which 
he cannot at the moment afford. 

Just a word in conclusion. \Vlwn 
making your purchases, especially 
by post, confine them to reputable 
firms. If vou have doubts as to 
the standing of a fim1, consult a 
wireless friend or else the nearest 
wireless societv. These societies 
are very useful and should be 
joined by every listener, whether 
he is abie to attend regnlarly or 
not. 

Owing to a tremendous increase m the 
number of queries, ,and the policy of the 
Radio Press to give; expert advice and not 
merely " paper circuits," it has been found 
necessary to enlarge our stall dealing with 
such matters. The slight delay in answering 
letters will shortly cease. In view of the 
expense incurred we are reluctantly com­
pelled to increase our charge for replies to 
2s. 6d., according to the rules below. 

If readers will comply with the conditions 
laid down they may be assured of more 
prompt attention. 

All queries are replied to by post, and 
therefore the following regulations must be 

· complied "-ith :-
(I) A postal order to the value of 2s. 6d. 

for each question must be en­
dosed, together with the coupon 
from the current issue and a 
~tamped addressed envelope. 

(2) Not more than three questions will 
be answered at once. 

(3) Complete designs for sets and com­
plicated wiring diagrams are 
outside the scope of the depart­
ment and cannot be supplied. 

(4) Queries should he addressed to 
Information Department, Radio 
Press, Ltd-, Devereux Court, 
Strand, Lon~~m, W.C7,2. marking 
the envelope Query. 
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B A CABINET TWO-VALVE MAGNIFIER B 
0 0 

B Using Jack Control B 
0 0 
8 By PERCY W. HARRIS, As8istant Editor. EJ 
8 In last month's issue full working details we1·e given Pf the construction of a three-valve H 
tj set conta'ir1ing two high-frequency valves followed by a detector. In the present arUcle tJ 
o ltlr. Harris describes the construction of a handsome two-valve magnify1:ng unit whiclt, [j 

Fl when added to the Transatlantic receiver, converts it into a five-valve set. l1 
. I [l 
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I N last month's artic.le,_in describ­
ing the construction of a 
Transatlantic receiver, it was 

pointed out that the three-valve 
set although highly sensitive for 
th~ reception of distant signals, 
would not g1ve enough volume to 
work a loud-
speaker satisfac­
torily save in the 
immediate vici· 
nity of a broad­
casting station. 
In order that the 
set may be fully 
efficient for loud­
speaker work I 
have constructed 

(2). As for headpiece reception 
note-magnifying valves are 
rarely needed, with this set 
provision is made to listen 
on the three first valves 
alone without disconnecting 
any wires. 

supply ot those valves not 
in use. 

(4). Bridging terminals are pro­
vided so that the same 
low-tension supply serves for 
both cabinets. 

(5). In order that one may 
get the best out 
of the note mag­
nifying valves 
separate high 
tension termi­
nals are provi­
ded, so that a 
higher vo~tag~ 
can be placed 
on the note­
magnifying 
valve than is 
used on the 
previous valves. 

(6). Provision is 
made for a 
variable grid 
bias on the 
last valve. 

a f{Jrther unit in 
a cabinet of the 
same size and 
shape which when 
placed alongside 
the Transatlantic 
receiver enabled 
one or two more 
Yalves to be used 
for magnification. 
Although designed 
as a companion 
cabinet to the 
Transatlantic 
receiver, this­
note magnifying 
unit is, of course, 
equally efficient 
on any other 
receiver the reader 
may possess, and, 
indeed, forms a 
useful cabinet for 
any experimental 

Although des~gned as a companion cabinet to the Transatlantic 
receiver, this cabinet amplifier will work as well with any other receiver. 

The general ap­
pearance of the 
instrument can be 
gathered from the 
first photograph 
in this article. It 
will be seen that 
the front panel 
carries 14 termi­
nals --4 on the 
left, 6 on the right 
and 4 at the 
bottom. In ad­
dition to these 
terminals there 

work. In designing it the follow­
ing points have been borne in 
mind:-

( 1). The provision of ~'eparate 
terminals for telephones and 
loud-speaker with a switch 
to change in a moment 
from one to the other (t\YO 
pairs of telephone terminals 
are provided). 

(3). In order to facilitate the 
cutting in and out of the 
note-magnifying valves, at 
the same time economising 
with the current, a plug 
and jack are provitled which 
perform the double function 
of connecting the telephones 
or loud-speaker in the right 
circuit, at the same time 
disconnecting the filament 

I2() 

arc : a single pole 
2-way switch, which connects the 
output either to the telephones or 
to the loud-speaker ; two small opal 
\vindows to show that the Yalves in 
the interior of the cabinet are 
alight; Lhree jack sockets; two 
ftlament resistances and one plug 
\\'hich i-; connected to a flexible 
cord entering the middle of th:: 
panel. The terminals on the left are 
as follows (reading from the top): 
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Back of the cabinet removed to show· disposition of parts. 

nets. If connected the other way 
round, your telephont~s and loud­
speaker will grad uall If lose their 
sensitiveness. Not all the best 
l):lakes are so marked, however. 

Above the two jacks are a pair 
of filament resistances controlling 
the two valves. These are of the 
plain type and need have no 
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vernier adjustment <lS this is quite 
unnecessary with note-magnifying 
val\·es. 

Looking at the photograph which 
"hows the back of the instrument 
removed, we see inside a shell 
which carries two vah e sockets. 
Behvecn these two is pbced a 41 
volt battery which places a negatiH 
bias on the grid of the last vahe. 
The two intervalve transformers 
are placed si(k lJ\- side in the snace 
between the jacks whicl1 pr~jcct 
from the top of th2 panel. The 
wiring is carried out wi\h :\o. 22 

tinne! copper covered \\ith 
flex tubing, the sc,]e exception 
being two \Vires of :\o. 18 bare 
tinnell copper which act as bns­
bars across the l>ack of the instru­
ment and join the two pairs of 
low-tension terminals. 

List of Components Required 

Here is a complete li3t of com­
ponents rec[Uired. c\S [ frE·qnentJy 
receive letters fdlmving the puh­
hcation of my articles, asking for 
the names of the exact comp(,nents 
used, I give them below, but it must 
be nnderstood that there are many 
different makes of the same com­
ponent and practically any good 
make will suit just as well. 

I polished mahogany cabinet 
of the same dimensions a~ 
that described in the pre­
vious article for the Trans-

Low-ten;<ion positive, low-tension 
negative, input (plate) input 
(positive). These are so disposed 
that they come alongside the 
corresponcling terminals of the 
Transatlantic receiver, so that short 
lengths will bring the tuning in. 
On the right-hand side the terminals 
reading from the top are as 
follows : - High-tension positive, 
high-tension negative, low-tension 
positive, low-tension negative (these 
two terminals are duplicates of 
those on the opposite side, so that 
the accumulator can be connected 
to either side at will) ; the remain­
ing two terminals on this side are 
for the loud-speaker, the upper 
being that for connection to the 
pole marked positive of the loud­
speaker. The four terminals on 
the bottom of the panel are for 
the telephones, these being con­
nected in parallel. The rirst and 
third (reading from the left) are 
for the positive poles of the tele­
phones. \Vhen connecting either 
the telephones or loud-speaker to 
this instrument, it is advisable to 
follow this rule and to look to see 
.whether your phones are marked 
·with a plus mark on one of the 
leads. The loud-spe<lker should 
be similarly marked. H the phones 
aEd loud-speaker are so connected, 
the steady plate current will tend 
to increase rather than decrease the 
magnetism ~f the permanent mag- Another view of the back with valves and biasing battery removed, 

!30 
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atlantic receiver. (Scientific 
Appliances.) 

I ebonite panel, I2 in. by 8 in. 
by ! in. (this can be pur­
chased ready cut and matted, 
thus saving a good deal of 
time and trouble for the 
home constructor). 

14 pairs of terminals and nuts. 
2 Igranic resistances. 
2 Opal valve windows (Elwell). 
~ "A " type valve wckeLs 

with flanges. 
>cingle pole 2-point switch 
(Bowler-Lowe). 

2 D.F. jacks (Elwell). 
I S.M. jack (Elwell). 
I plug (Elwell). 
2 good intervalve transformers 

(m this ca<;e 2 Igranic 
shrouded patterns W('re 
used). 

I Mans bridge condenser, I fLF. 
(Radio Instruments). 

About 4 yards of Systofiex 
tubing (Mc:viichael). 

A quantity of No. 22 tinned 
copper wire. 

About I yard of Ne>. 18 tinned 
copper wire. 

2 short lengths single electric 
lighting flex. 

2 spade soldering tag.;. 
I strip i mahogany, 12 in long 

by 2 in. wide. 

Use of Plugs and Jacks 

The plug and jack method of 
control of low-frequency and detec­
tor valves is little used by amateurs, 
probably because of the lack of 
detailed information as to the 
advantages and connections of 
these components. 

They are a great . convenience, 
as will be seen of a moments 
examination on the· possibilities 
of the present instrument. . For 
example, when we piug into the 
left-hand jack socket, the telephone; 
or loud-speaker are substituted 
for the primary. of the first inter­
valve transformer, and one thus 
listens on the Transatlantic rece:ver 
alone, without the magnifier. When 
thus llstening, the circuits of both 
valve filaments in the magnifying 
unit are broke1i and thus the valves 
do not light. 

On pulling out the plug the 
t'~h')phones or loud-speaker are im­
mediatelydisconnectecl. spring con­
tacts in the, first jack ~ome together 
and cori.noct the primary of the 
ltrst mtervalve ,transformer in cir­
cuit. On plugging into the middle 
socket, the filament circuit of the 
first note ' m_agnifying valve is 

closed and the te~ephones or loud­
speaker are inserted in the plate 
circuit of the first note magnifying 
valve, the action of pushing the 
plug into' the jack discOnnecting 
the primary of the second inter­
valve transformer and substituting 
for it the telephones or loud­
speaker. On pulling .out the plug 
from the central socket spring 
contacts come together, the primary 
of the second intervalve transformer 
is substituted for the telephones 
or loud-speaker and, on inserting 
the plug into the last socket, the 
filament circuit of both note 
magnifying valves is now closed, 
the valves light and the telephone3 
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Details of ConstructiQn 

Although the wiring of this 
receiver is somewhat c9mplicated 
owing to the introduction of jacks, 
it will not be found difficult to 
wire up if the reader carefull 1 
studies the photographs and dia­
grams accompanying this article, 
The first step should be to :remove 
the surface skin from the ebonite 
in the usual manner with emery 
paper (if one has not purchased a 
panel ready finished), and to mark 
out on the back the positions of the 
various parts. As it is likely that 
the reader may care to use identical 
parts in his instrument, I give in 

TEL 

~------~~~-----------6+ 
L.T., 

~--------~----------~ 
The circuit d·iagram. 

are inserted in the plate circuit of 
the last valve. It will thus be 
seen that very rapid intcrchang0 
of connection is possible with the 
minimum of trouble. The switch 
at the top of the obinet is also 
very useful, as when signals bcco:ne 
to .. , strong for telephones one can 
immediately place the loud-speaker 
in circuit without disconnecting 
or connectiqg any further leads. 

The s,ole disadvantage of the 
fihment control jack system is that 
the life of the valve:; is somewhat 
shortened by throwing the full 
current on to them all at once. 
However, provided that one does 
not misuse this system by too fre­
quently .plugging in and out it 
will not be found that the valves 
are appreCiably injured. Those who 
wish to make the most of their 
valves, are advised to switch off 
with the filament resistances as well, 
so that when connecting a valve 
re.-;istance is slowlv to be cut out 
until the right v~lue of filament 
current is obtained, Personally I am 
willing to sacrifice a little of the 
life of a valve for the addeJ con­
ve:>.ience obtained. 

this article a dimensioned plan o1 
the rear of the panel. 

The 2-way switch used for chang· 
ing from telephones to loud-speaker 
is purchased ready mounted on a 
disc of ebonite. To insert this in 
the panel it is necessary to cut a 
hole of I g in. diameter. This can 
easily be clone by scratching a 
circle of this diameter with a pair 
of dividers, drilling a single hole 
somewhere near the line and cut­
ting out the disc of ebonite with a 
fretsaw. Many readers will be 
unaware of the fact that the fret­
saw is an excellent instrument 
for cutting ebonite and no difficulty 
whatever will be found in cutting 
circular holes of any size with Its 
aiel. Of course, if the reader 
desir~ he can mount the sv. itch 
straight on to the. ebonite in the 
usual way, and many will prefer to 
do so; hut the particular 2-way 
switch mounted on its circular 
base of polished ebonite makes 
rather a handsome addition to the 
panel. It is secured in place 
with three 6 R.A. metal screws 
(countersunk heads) passed through 
the disc and through clearance 
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holes in the ebonite panel. To 
save tapping these holes they can 
be made of such a size that the 
screws pass easily through and are 
held in place by lock nuts at the 
back. It will probably he necessary 
slightly to enlarge the holes in this 
disc in order to admit the 6 B.A. 
metal screws, as this particular line 
of components is primarily designed 
for mounting on wood panels. 

No difficulty will be found in 
mounting the fgranic resistances, 
as a cardboard template for drilling 
purposes is provided with each 
resistance. As· the holes for the 
jacks are probably larger than that 
of any drill the reader may have 
conveniently in hand, these holes 
also should be cut out with a 
fretsaw. A slight irregularity in 
cutting them does not matter, 
as the sockets are fianged and pro­
vided with a metal ring which :will 
cover any slight irregularity. The 
two holes for the v-alve windows 
should also be cut out with a fret­
saw. These also have flanges which 
will cover up any slight irregu­
larity in cutting the holes. No 
special means are required of secur-

ing the windows, as they push into 
place and are held tight by expand­
ing strips. 

'When all the panel components 
are in place see that the lock nuts 
for the terminals and other com­
ponents are quite firm and then 
with a smooth file" remove the tops 
of all screws, etc., which have to 
be soldered, so as to present a bright 
surface. Place a tiny touch of 
fiuxite on each point to be soldered 
and with a hot soldering bolt 
tin each point carefully. After 
tit1ning and when the metal has 
cooled retighten all nuts, otherwise 
later on vou mav find them be­
coming lo~se. No\v .place the panel 
temporarily in position. It will be 
found that the jacks are projecting 
at an angle into the cabinet. 
Take your two intervalve trans­
formers, place them side by side 
so that they fall between the jacks. 
Mark the positions, remove the 

. panel and secure the transformers 
in place by means of suitable wood 
screws. Next take the wooden strip 
which forms the shelf to carry the 
valve holder and at a distance of 
2t in. from each end cut out a 
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circular hole exactly r in. in 
diameter ; cut this as neatly as 
you can either with a brace an(! bit 
or a fretsaw. Now take the fianged 
valve sockets and push them 
through from below, so that the 
flange is below and not above the 
shelf. Three wood screws will 
now hold each socket to the shelf, 
leaving the top of the socket 
projecting through the board. Do 
Ilot secure the shelf in place until 
later. 

If you examine the Wirmg 
diagrams you will see which of 
the wires you can connect up before 
placing the panel in position. 
\Vith the panel on the table and the 
No. 22 tinned copper wire, together 
with the Systoflex tubing quite 
handy, make the connections be­
tween those terminals on the panel 
which are joined together. On 
every terminal which is joined 
to a component not on the panel 
solder a length of wire about a foot 
long and leave these loose. In the 
case of the low-tension terminals 
yon should connect them together 
with the No. 18 bare tinned 
copper wire, which, being stiff, can 

12N------------------------------~~ 
r-----------~---------------------------------------------4'·-T 

+ 

+ 
L.T. 

O.P. 
6ofjack 

+ 
L.T 

In this article an entirely new method of showmg the wiring is presented for the first time. This dia,gram 
must be used in conjunction with the further diagram on the next page. 

I32 
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be bent anl m1:le to stand away 
from the panel, switch, etc. 

Now fix the I 1-'F fixed condenser 
in the position shown on the left 
of the bottom of the h::>x looking 
from the back and tin its lugs 
preparatory to soldering. Also 
connect on each of the terminals 
of both intervalve transformers 
similar lengths of wire for connec­
tion. Take the valve bridge and tin 
the fonr pins of each valve socket 
and secure it in place at a height 
of about 3 ia. from the bottom of 
the box. Screws for the out"ide 
of the box will se;:ve for this 
purpose. 

The next step is to place the 
panel in position and to secure it 
in place with the necessary screws. 
Pull all the odd lengths of wire 
out through the back of the box. 
(It will look in the most inextricable 
me:;s with loose wires everywhere, 
but do not mind this. However 
complicated it may look you will 

Tran.sfor/IU!r 
I.P 

find it by far the simplest method 
of wiring up a receiver on these 
lines.) 

Before beginning to wire up the 
re~eiver, take your plug and a 
pi~ce of silk-covered electric lighting 
double flex, about a foot long. 
Bare each end of each wire and 
solder to the two wires at one end 
two short pieces of thick wire. 
This is necessary as the particular 
plugs are made to take the tips 
of telephone cords, and only the 
standard size of wire used on these 
tips will do. For this reason I 
would suggest that you obtain two 
tips from old tdephone cords. 
\Vhen these are in place you can 
attach this flex to the plug quite 
easiiy. Pass the other end of 
the double flex through the hole 
in the pant! made to take it, and 
when through tie a knot on the 
other side to prevent the coni 
being pulled back. The two ends 
of this flex, as you will see from the 

(JACK DIAGRAM) 

FiL Re.s. 
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drawing, are connected one to the 
switch arm and thE: other to one of 
the telephone terminals and to the 
lower loud-speaker terminal. I 
should mention here that when 
you have completed all of the 
wiring it will be necessary to test 
with a pair of telephones and a dry 
cell to find whether you have con· 
nectcd the correct wire to the 
positive terminal of the telephones 
and loud-speaker. To do this take 
a pair of telephones, connect one 
lead to the dry cell terminal, the 
other to the high-tension terminal 
(of course no H.T. battery will be 
connected during this test), leaving 
the remaining terminal of the drv 
cell free. Now take the dry ceil 
in your hand and tap the fretl 
terminal against the positive loud• 
speaker terminal on the right of thtl 
panel looking from the front. 
If you hear a loud click when the 
contact is made and broken your 
connection is correct. If the click 

Tran..s!Or~ ~ 
/. P. ~-Ci-iiiii4~ LOWER 

INPUT 

/p F' Cortdetzser 4 
and+ H.T. 

F'Laa 
2nd vaive< 

Pf.ate. 
Is/; vabe.. 

2~-1l£ 
6 EflHINAL 1 

+ H.i. 

O.P. /.S. 

Crui 

( VALVE STRIP DIAGRAM) 

0.5. 2ND 

Transf'ormer 

TRANSFORMER DIACRAH 

5ofjack 

I.P. 

Crid. 

0.5. JST. 
TransfOrmer 

If these three diagrams are studied in conjunction with the previous diagram the wiring will be quite cle aY, 
Whatever the arrangement of transformer terminals, be sure that yo!tr lends go to the l.P., O.P., etc., m 

this way. 
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is only heard when you tap the 
lowest or negative loud-speaker 
terminal, you should disconnect 
the flex from the plug and reverse 
the connections. A new trial will 
now show you that the positive 
terminal of the H.T. supply is 
connected to the positive loud­
speaker and telephone terminals. 

Owing to the complexity of the 
wiring it is not possible to give 
the ordinary wiring diagram in its 
usual form. For this reason special 
and novel wiring diagrams are 
given. These diagrams should 
give all necessary information for 
connecting up. 

With the diagrams in front of 
you, begin on the right-hand side 
of the instrument (looking from the 
back) and, taking a wire, stretch 
it across to the point to which it is 
to be soldered. Measure this 
length, cut a length of Systofiex 
tubing, slip it over and then, with 
a touch of the soldering iron, join 
the wire in place. Directly you have 
soldered the particular wire, cut 
off the surplus length. If you take 
one wire after another and follow 
this method you will find it a simple 
way of joining up, and as you pro• 
gress the wiring will become simpler, 
as the connections will be more 
obvious. In those cases where you 
have a wire on each of the two 
terminals to be joined, use the most 
convenient and remove the other. 
He very careful to cut the lengths 
of the systoftex tubing correctly, 
sothat the bare wire may be covered 
up so as to prevent short circuiting. 
It is quite permissible to use two 
quite different makes of transformer 
for the two stages-·indeed, sonie 
constructors prefer to do this, as 
there is sometimes less chance of 
unwanted audio-frequency reson­
ance when this is clone.• The best 

makes of transformers, however, 
can be used 1n pairs perfectly 
satisfactorily. 

It will be noticed that the fila­
ment portions of the first jack are 
not used in this set. If they were 
used the whole of the current for 
the three first valves would need 
to be made and broken through 
one small contact, which is not 
advisable. If, however, the reader 
has only a single valve prior to this 
cabinet, there is no reason why the 
filament of the first valve should 

... not be controlled in this way. For 
one shilling Messrs. Elwells issue 
an excellent book of diagrams 
showing how to use these jacks 
in every conceivable manner in 
all kinds of circuits, and if the reader 
desires further information in this 
regard he is advised to obtain the 
book in question. 

It will be noticed that there are 
two flexible leads in this set, 
one is joined to the second filament 
resistance and the other to the I.S. 
terminal of the second intervalve 
transformer. To the ends of each 
of these two flexible leads spade 
terminals are soldered. These leads 
go to the positive and negative 
of the grid biasing battery (an 
ordinary Ever Ready No. 126 

battery). This battery will last for 
a year or more before requiring 
renewal, as very little current is 
taken from it. The lead which 
goes to the filament resistance is 
connected to the positive of the 
battery and that which goes to I.S. 
of the second transformer to the 
negative terminal. No special 
means are provided of securing 
this battery in place, as it is pre­
sumed that the instrument will be 
kept in one position, but if it is 
desired to hold it firmly a piece 

NOTICE. 
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of tape can be passed over the 
batterv' and round the underside 
of the shelf and tightened up. 
This will hold the battery firmly 
in position. It will be noticed 
that the drop in voltage in the fila· 
ment resistance is used to add to 
the grid bias. This is a useful 
method and is perfectly justifiable 
as the adjustment of grid bias is 
n Jt critical and variations of the 
filament resistance do not appreci­
ably affect results. 

When you have finished the wiring 
the instrument will be ready for 
test. The simplest way to test it 
is to connect a pair of telephones 
to the input terminals and another 
pair of telephones to the loud­
speaker terminals, placing the 
switch on the loud-speaker point 
(the right-hand stud). 

Connect up the batteries and 
plug into the central socket. The 
first valve should now light and 
you should·be listening on one note 
magnifying valve. Now place your 
watch on one of the earpieces of 
the telephones connected to the 
input terminals and listen on the 
out-put telephones. You should 
hear the ticking quite plainly. 
Withdraw: the plug and plug into 
the second ; the second valve as 
well as the first should now ·light 
and the ticking of the watch should 
be very much louder. You should 
hear nothing but this ticking and 
there should be no rustling or 
scraping noises if all is well. If 
this works satisfactorily the instru­
mant can be connected up to the 
Transatlantic or other receiver 
Use about Ioo volts on the magnif1e. 
Any good hard valves will do. 
Dull emitters (except the LS 5 
or similar power valves) are not 
recommended in this set. 
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WHAT TO DO WITH THREE VALVES 
By JOILV SCOTT- 1'AGGART, F.lnst.P. 

Author of" Radio Valves and llow to Use them," "1Uor:: Practical Valve Circuits" 
and " li ow to make a Two-valve Receiver Using tlte ST.I 00 Circuit." 

This article by the Editor u:ill give the e,-eperimenter and constructor mnny idea~ 
for a three-valve set. 

T HE three-valYe set has Lt•com~ 
so popular that I propose in 
this article to discuss some 

of the different circuits whieh may b.: 
arrmwed with three valves. · 

Per~onallv, I am not so enthusiastic 
alJonl three:valve eireuits as I used to 
be. The two-valve S'l'lOO rceein·r 
gi\-es such remarkably good results 
for ordinary purposes that the irka 
that three valves must he used to 
obtain loud-speaker results no longer 
holds. :\Iy own idea of a thrce-nd\·c 
set is one in which there arc tiYO 

stages of high-frequency ampliiication 
and which is provided with speeially 
selective tuning arrangements to cut 
out local interference. 

form of low-frequency reaction 
which enhances the signal strength 
still more. With a properly designed 
STIOO set, and the circuit is hy no 
n1eans always suflicient to guide the 
('Onstruetor, J"('markablc results are 

obtainable, and the average person 
will cease to long for a three-valve set. 

On the other hand, there are many 
who prefer to use what might be 
termed a " straight circuit," i.e-, one 
in whieh eath valve eanies out one 

The ST 100 eireuit, of course, 
involves a stage of high-frequency 
amplification, reaction, crystal detec­
tion and two stages of low-fre­
quency amplification. The circuit is 
therefore equivalent to about three 
and a half ordinary valves. "'hen 
the set is specially designed, however, 
it is possible to obtain a peculiar Fig. 1.-The most popu!ar circuit. 

Fig 2.-The first figure shown pictorially. 

135 
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duty. There are others who have a 
violent dislike for crystal dctedors. 
As a matter of fact, it is only within 
the last month that I have myself 
worked with a crystal detector ~,:hich 
I 1·eal!y liked, and since then c1 yst a I 
troubles have disappean·d. 

In this artiele I propose to confine 
myself almo&t entirdy to straight 
circuits. Many more of these, together 
with innumerable dual amplifleation 
circuits of a practiealnature, are given 
in my new hook, "More Practical 
Valve Circuits" (ST68-S'I'151) whieh 
is a continuation of my other circuit 
book "Practical Wireless Valve Cir­
cuits" (S'fl-S'I'67). 

The most popular circuit using 
three valves is unquestionably the 
one in Fig. I. Nearly all the manu­
facturers of three-valve sets have 
copied this circuit. 

Decembe1', r923 

Not only is the circuit very sensitive, 
but the tendency to self-oscillation is 
less than in the case of most circuits. 
The restriction regarding reaction en 
the aerial circuit or closed receiving 
circuit has now been removed, although 
it is still forbidden to operate the f:ct 
carelessly in such a manner that self­
oscillation sets in and waves are 
:radiated from the aerial. The raising 
of the ban on react ion on the aerial 
circuit applies to ecmmercial stts as 
well as to home-made Sf1S, and it is 

Fig. 3.-Another V<ry popular circuit. 
to be sincerely hoped that these exha 
privileges will not be abused by the 
users of the sets. 'fhe experimenter 
will welcome the raising of the ban 
beeause it enables him to try out an 
entirely new set of circuits. It must 
not, however, be imagined that by 
being peimitted to use reaction on the 
aerial cireuit when receiving broad­
easting a great inercase in sensitivity 
is going to be obtained. On the 

F1g. 4.-Ftgure 3 s/wzn, phot0graphzcally. 

her hand, many circuits using 
reaction on the aerial are not only 
very much more difficult to handle, 
but give results which are inferior to 
those obtained on a circuit in which 
reaction is applied to a tuned anode 
circuit, as in Fig. I. 

Explanation of Fig. 1. 
In Fig. I we have a tuned aerial 

circuit which consists of the aerial 
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induetanec L 1, shunted by the variable 
condenser C" The variable condenser 
C 1 could, of course, be eonnected in 
series with the aerial. In the anode 
circuit of the 1irst valve we have the 
inductance L 2 shunted by a variable 
condenser C,. The anode of the first 
valve is onneeted to a grid condenser 
C 3 of o.oooa f'F to the grid of the 
second valve, while a gridleak R 4 is 
connected between the grid and 
positive terminal of the accumulator. 
The resistance R 4 is preferably a 
variable one. 

In the anode circuit of the second 
valve we have the reaction coil L 3 
and a primary '1\ of the step-up inter­
valve transformer T 1 '1\. The primary 
'1\ is shunted by a condt'nscr C4 of 
0.002 f'F capacity. It is to be noted 
that the left-hand side ofT 2 is connected 
to the negative terminal of filament 
accumulator. In the anode circuit of 
the second valve we have the tele­
phon:• receivers T which may be 
shunted by a condenscrC,. Tbe value 
of the condenser C5 will depend upon 
the telephones used. Generally speak­
ing, it is not necessary to connect a con­
denser across the telephones, but when 
using a loud-speaker music is generally 
made more mellow by connecting a 
condenser which mav have a value of 
from 0.002 p.F to CJ.Oi) ,,F, In the 
figure, the high-tension battery B, is 
shunted hy a condenser (' 6 ; this 
condenser has a value of 1 microfarad 
at least,< and eliminates various 
crackling noises whieh are sometimes 

Fig. 5.-A good 

heard when a faulty, or slightly faulty, 
high-tension battery is employed. 

Fig. 2 is a photographic representa­
tion of the components in the circuit 
and their wiring. The reader may be 
interested to know what values the 
different components should be. As 
regards the aerial inductance L, the 
value of this will depend upon whether 
the variable condenser C1 is connected 
in parallel with it or in series with it. 
vVhcn plug-in coils are used, a No. 2~3, 
:l.), or 50 is used for L 1 , while L 2 is 
either a No. 50 or No. 7i) plug-in coil. 
The r<'action coil L 3 will usually be a 
:\'o. 7.3 plug-in coil. If it is preferred 
to use t appcd inductances, the coil 
L1 may consist of ;')0 turns of No. 21l 
double cotton covered wire wound on 
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circuit now permissible, 

a a~ in. tube. Tappings are taken at 
the lOth, 15th, 2oth, 25th, aoth, a5th, 
40th and 5oth turns. The condensers 
C, and C, are of 0.0005 f<F capacity. 
If the condenser C1 is in series with 
J, 1 , then this latter coil may con­
venicntlv consist of lOO turns of 
No. 21l gauge double cotton covered 
wire wound on a a} in. cardboard 
tube. Tappings are taken at the 
:lOth, 45th, llOth, 75th and lOOth 
turns. 

The inductance L 2 may consist of 
70 turns wound on a :l~in. tube, the 
wire used being ~o. 21l gauge, double 
cotton covered. Tappings are takt•n 
at the ;JOth, ;30th and 70th turns. 
The reaction coil L 3 may consist of 
a;; turns of ~o. 2() gauge double cotton 

Fig. 6.-How Figure 5 appears when connected up. 
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covered wire wound on a 3 in. tube. 
This reactiC>n coil may slip over tl;e 
coil L 2 which might be wound at ot:e 
end of a cardboard tube about 8 in. 
long : the reaction coil L 3 may be 
wound on a cardboard tube, about 
2 in. long, this slipping over the other 
tube. 

It sometimes happens when using 
this type of circuit that the first valve 
oscillates. To lessen the chance of this 
happening, the connection whhh at 
present is taken from the circuit 
L 1 C1 to the negative terminal of the 
filament accumulator, is made to a 
sliding contact on a rotentiometcr 
connected aeross the filament accumu­
lator. A condenser of 0.002 1'1? 
capacity may be connected between 
the slider and the negative terminal 
of the accumulator if desired. 

Another Popular Circuit 
Another very useful circuit using 

three valves is illustrated in F'ig. 3. 
In this circuit the first and second 
valves are coupled by means of a 
variable inductance L 2 ; this is 
generally termed " reactance capacity 
< oupling," L 2 being the reaction and 
a grid condenser C3 being the capacity. 
A fixed or variable gridleak R 4 is 
connected across the grid and filament 
of the second valve. In the anode 

Fig 7.-0ne of the best possible "straight" circuits. 

circuit oft he second valve we have the 
reaction coil L 3 and also the primary 
'l' 1 of a step-up intervah·e trans­
former 'f 1 T 2 • The primary '1\ is 
shunted by a condenser C4 of 0.002 I"F 
c11pacity. The Ieaction coil not only 
introduces 1·eaetion into the aelial 
circuit which inckdcs L 1 C1 , hut also 
into the circuit L 2 which is shunted 
by the capacity of the anode to fila­
Illent path in the first valve and the 
grid to filament path of the second 
valve, together with the natural 
self-capacity of the inductance coil L 2 • 

A considerable number of tappings 

should be employed, although when 
no reaction is being used, a reactance 
does not need to have more than a few 
tappings. If a vernier condenser C 1 
of very small capacity is connected 
across L 2, an increase of signal strength 
is easily obtained. 

As rcg.uds the values of component:; 
for this circuit, the followirl'g par­
ticulars should prove of value. The 
aerial indu(·tance L 1, if of the plug-ii1 
type, may he a No. 25, 35 or 50 coil. 
If the condenser C1, which has a 
maximum capaeity of O.OOU5 I"F, is in 
parallel with the inductance L 1 and 

F'ig. 8.-Thc above circuit shown pictorially, 
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it is <)csired to use a tapped coil, the 
following tappings will be found 
suitable for covering the wave-length 
ranges, 250 to 650 metres on any 
aerial of ordinary dimensions. The 
tappings are taken at the lOth, 15th, 
20th, 25th, 30th, 35th, 40th and 
50th turns. If the condenser cl is 
to be included in series with the 
inductance L 1, the latter may consist 
of lOO turns tapped at the 30th, -~5th, 
60th, 75th and lOOth turns. These 
turns represent the number wound 
with No. 26 gau~;e double cotton 
covered wire on a eardboard tube 3Un. 
in diameter. The reaetion coil- L, 
may be a No. 35 plug-in coil or may 
consist of 25 turns of No. 2(; gauge 
double cotton coYered wire wound on 
a 4 in. cardboard tube. The reactanC'e 
coil L 2 may consist of at least 150 
turns of No. 26 gauge double cotton 
covered wire wound on a 31, in. tube 
and tapped at the 50th, 60th, 70th, 
80th, 90th, IOOth, llOth, 120th, 130th, 
140th, 150th turns. 

It will be noticed that in Fig. 3 
connection is made between the earth 
and a slider on the potcntiometcr R 5 , 

which is connected across the filament 
accumulator B 1• Telephones T are 
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Fig. g.-An interesting dual circuit. 

connected in the anode circuit of the 
, third valve and may, if desired, be 
shunted by the fixed condenser C5 of 
Fig. l. A loud-speaker, of course, 
may, in this and the other circuit 
illustrated here in this article, be used 
in place of the telephones. 

A Simple Three-Valve Circuit 
One of the simplest three-valva 

circuits is that illustrated in Fig. 5 
The results obtainable are equal to 
those which the Fig. 1 gives. Not 
only is the Fig. 5 circuit a very simple 
three-valve arrangement, but it is 

Fig. ro.-How to connect up the circuit of Fig1<re 9· 
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nlso exceedingly effective. It has not 
been used, except to a very small 
f•xtent, owing to the I>ost OJiice ban 
on rcnction applied to the aerial 
circuit. As this ban has now been 
raised, the cireuit of Fig. 5 may be 
used, hut it is highly unlikely that the 
experimenter will get nny better signals 
with thi . arrangement thnn with the 
Fig. 1 circuit, which is far less likely to 
cause trouble to neighbours. On the 
other hand, the Fig. 5 circuit is an 
excellent one for mnny purposes, 
particularly the reception ofeontinuous 
waves, whether of short or long wave­
length. 

It will be seen that the first vah·e 
nets as a high-frequency amplifier, the 
amplified oscillations flowing in the 
circuit L! C2 • The anode of the 
first va ve is connected to the grid 
condenser C3 of 0.0003 pF capacity 
to the grid of the second valve, which 
acts as a detector. A gridleak R, 
of about two megohms value is 
connected across the grid and filament 
of the second valve. In the anode 
circuit of this second valve we have the 
primary T 1 of the step-up intcrvalve 
transformer, T 1 T 2 , the primary T 1 
being preferably shunted by a con­
denser C4 of 0.002 pF capacity. The 
telephones, or loud-speakers, are con­
nected in the anode circuit of the thiid 
valve. Reaction is introduced into 
hoth the circuits L 1 C1 and L 2 C2 by 

Fig. I I.-Two stages of high-frequency. 

coupling the indudan(c L 2 to Ll' It 
is important, of comse, to see that the 
connections to L 2 are the right way 
round. If desired, the connections 
from the aerial circuit need not be 
taken to the negative tenni11al of tl:e 
filament accumulator, but may be 
connected to a slider on a potentio- • 
meter connected acrcss the filament 
accumulator; alternatively, it may 
be connected to any point on the 
accumulator B 1• 

Fig. 6 is a photograrhic representa­
tion of the circuit. 

As regards the values of the different 
component&, L 1 may be a No. 25, 35 
or 50 plug-in coil if C1 is in parallel ; 

if C1 is in series with the inductane<", 
a No. 50 coil or No. 75 coil will usuallv 
be found suitable. If a tappe(t 
inductance is desired, L 1 may consist of 
50 turns of No. 26 gauge double col ton 
covered wire wound on a 3! in. tube. 
Tappings are taken at the 10th, 1.3th, 
20th, 25th, 30th, 35th, 40th, and 
50th turns. If the variable con­
denser is to be connected in series 
with this coil, the coil may consist of 
100 turns of No. 26 gauge double 
cotton covered wire wound on a 
3 in. tube, tappings being taken at 
the 30th, 45th, 60th, 75th and lOOth 
turn. As rcgatds the inductance L., 

(Conlinu don page 154·) 

Pig. 12.-The Figure 11 cirwit sh01t'1l pictorially. L4 and L5 should be kept well away from Lz and L3, 
which iJI turn should be separated from LI, 
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A description of·· the application of untuned aerials to 
crystal reception 

By E. 1/. CIIAPMAN, M.A., D.Sc. (Staff Editor). 

D 

I N a recent issue of TV irelcss 
Weekly (Vol. 2, No. 10, 

September I9, I923l, Mr. 
Percy W. Harris described a new 
type of crystal receiver in which 
the aerial circuit was untuneJ and 
was very tightly coupled to the 
secondary circuit. On another 
page, under the beading Random 
Technicalities, Mr. Harris recom­
mended experimenters who are 
looking for something new to 
investigate the possibilities of un­
tuned aerial circuits. 

No sooner had I read the two 
articles referred to than I decided 
to carry out a few experiments 
with unhinecl aerial circuits, em­
ploying spieler-web coils instead of 
cylindrical coils. Before I com­
mencecl my experimental work, 
however, I began to wonder why I 
had never thought of using an 
untuned aerial circuit in a crystal 
set. I have a fair degree of ad­
miration for the Reinartz tuner, 
which employs an untunecl aerial 
circuit and which is still very 
popular in America. The Heinartz 
tuner a long time ago suggested to 
me a crystal set with an· untuned 
aerial circuit, but I reacP some­
where in an English or perhaps an 
Americai1 magazine that the prin­
ciple or the' Reinartz tune!'· CQJJld 
not be applied to.ciystal recepti~ll .. 
I believed what I read, and so I 
have had to wait until ·the ap­
pearance ol the notes referred to to 
pro~·e 'to· myself that it is not 
ah\~ays wise to believe eyeryt]liilg 
on'e reads in some wireless,periodic 
cals, but that it is a good deal 
better to G<ti'fy out a few experi-
[nents. '.~: . , . • · 
Th~ c;rystal set which I have 

made with very much the same 
features as that described by Mr. 
Harris, is ·uot put forward with the 
idea of addipg one more to the 
large n]Jmber of excellent crystal 
recdvin'g sets already clescrihc<l in 
Wireless Tllecfi.'ly and MoDFROi v\'m.E­
LESS. It is put forward rather as 
the basis for a series of interesting 
experiments which may be carried 
out at small cost. 

L_L cccccccccccc_cLcc cccccccccccccccccc8 

The Spider-Web. Coil 
There will be no need to give a 

description of more than one of 
the coils made by the present 
writer. Many interesting varia­
tions of the coil described will 
immediately suggest themselves. 

The coil, or more strictly the 
two coils, was wound on a cir­
cular cardboard former of 6 in. 
diameter having nine radial slits. 
Two kinds of wire were used, No. 
22 enamelled for the aerial circuit, 
and ::'\o. 28 D.C.C. for the secondary 
circuit. Commencing at the in­
side of the card, 40 turns of the 28 
D.C.C. were wound on the card in 
the usual way. Then the 22 
enamelled wire was wound on along 
with the 28 D.C.C. for the next Io 

turns, so that, in that particular 
section of tLe coil, there were ;o 

turns of the enamelled wire alter­
nating with Io turns of the. cotton­
covered wire. Finally .the 2'l 
D.C.C. wire was continued alone 
for another 20 turns. It is scare cl y 
necessary to say that on one sid~e 
of the cardboard disc there would 
be seen, starting from the inside, 
first 20 turns of the D.C.C. wire, 
then five turns of enamelled wire 
alternating with five turns of the 
D.C.C. wire, and lastly Io turns of 
the D.C.C. wire (Fig. I). 

The Crystal Detector 
The crystal detector (Fig. 2) 

was constructed from a strip of 
ebonite, a terminal, a strip of 
brass and two crystal cups. A 
double crystal combination wa3 
used, zincite-molybdenite. This 
combination has proved most effec· 
tive in a number of crystal set> 

Fig. I.-AR, untuned aerial circuit; BC, tuned secondary circuit. 
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Fig. 2.-The crystal detector. 

constructed by the writer. It is 
important, when purchasing molyb­
denite, to see that the substance is 
fairly hard. A soft type of 
molybdenite which splits into thin 
layers is of no use as a wireless crystal. 

Results 
In order that various types of 

flat spider-web coils could be tried 
easily, the set was assembled on an 
experimental panel (Fig. 3). The 
variable condenser used had a 
maximum value of .0003 mfd. 

At a distance of 14 miles from 
2LO, the broadcast programmes 
of this station came in with ex­
ceptional clearness, the coil being 
the one described in this article. 
Testing the set against other crystal 
sets of more familiar types, it was 
found that the new set gave re­
sults quite the equal of any other 
crystal set. 

One interesting experiment car­
ried out by the writer was to add 
a 2-valve note magnifier to the 
crystal set. This was done for one 
o{ the Sunday afternoon broad­
cast concerts. A small loud­
speaker was used. Signal strength 
was exceptionally good, and the 
organ music was wonderfully clear. 
In fact, the set gave results far 
better than many three-valve sets 
heard in this district. 

As the coil used was merely an 
experimental one, it should be 
easily poss ble fGr an experimenter 
to devise a coil, which, when used 
in this particular type of set, should 
give results appreciably better than 
any of those given by any other 
type of crystal set. 

Since a crystal receiver with an 
untuned aerial circuit tightly 
coupled to a secondary circuit 
possesses all the advantages of a 
crystal receiver embodying a loose­
coupler, and, in addition, possesses 
the simplicity of a direct-coupled 
receiver, there is bound to be a great 
future for this new type of receiver. 

I shall certainly continue my 
experiments with untuned aerial 
circuits in the hope of building a 
crystal set far better than any I 
have yet built. 

DDDODDDDDDODODDDOCOCCO 
[J li 

8 NOTES ON B 
o G 
fjHIGH-FREQUENCYFi 
[J li 

B AMPLIFICATION cl 
D 8 
DDODDDDODDODDDDDDDDDDD 

ln the tuned anode method 
there are several modifications. 
\Ve can use, quite efficiently for 
many purposes, a coil wh'ch is 
tapped at a number of points 
Without any variable condenser for 

YARIABU CONO£NstR 

Fig. 3.-Experimental panel con· 
sisting of variable condenser, crystal 
detec~or, four terminals, and two phone 
termmals. A cm! is shown in position, 
the letters A, E, B and C correspondina 
to those of Fig. I. 

0 

fine tuning. At each of the tapping 
po:.nts the:-e will be effic:ent ampli­
fication on a small wave-length 
band, and there are a number of 
coils on the market s1dably tapped 
so that we can obta'n a fair degree 
of high- frequency amplificatiOn 
simply hy changing from one stud 
to another. If, however, we wish to 
get the max·mum degree of amplifi­
cation in the tuned anode method 
we must accurately tune the anode 
coil to the wave-length we w1sh to 
receive. Th:s can he done w;th a 
variable condenser connected across 
the anode coil. 

When we come to the second. 
or· transformer, method we again 
can use ether semi-tuned or accu­
rately tuned stages. As before, 
the highest degree of amplificabon 
is obta nee! w,th tuned stage·'· 
There is some difference of opin on 
among experts as to whether the 
tnneJ anode or the tnme:i trans­
former method is the better, but 
in any ewe directly we use two 
tuneJ stages of h' gh - frequency 
amplification (whether tuned anodes 
or tuned transformers) we come 
up agamst a very consiclerab'e 
problem. The troub:e is the 
tendencv of the whole set to 
oscillate' of its own accord. 

There are several reasons for 
this tendency to self-oscillation. 
The chief 1s, if we have two ci rcu. ts 
accurately tuned to the same 
wave-length, the slighte.st couplmg 
between the:'e two c~rcuits wilt 
give suff1cent reaction effect to 
maintain the set in osci!!atiou. 

Fig. 4.-The complete assembly in persl'ective. 
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I N case this article should fall into the hands 
. of any Swiss reader, let me at the outset 

disclaim any wide knowledge of the state 
of Radio there. Having just retilrned from 
Zurich, and as no one else has come forward 
,vith anything better, I give the results of my 
observations for what they are worth. 

Wireless magazines are non-existent, in· 
either German or French.* (I might mention 
that there are two languages in the country.) 
German is spoken in the East, French in the 
West, the division being about at Neuchatel. 
A Swiss dialect which is self acquired may be 
spoken at home, but school education is con­
ducted in good German. All I managed to 
discover was No. 2 of a lean journal of I6 pages, 
costing 6o centimes-6d.-(think of that, ye 
well-fed MoDERN WIRELESS browsers ! ) 
issued by the Radio Club Suisse, of St. Imier. 
(St. I. is N. of Neuchatel.) This by the way 
contained particulars of a remarkable circuit. 
Take an ordinary 2-valve L.F. regenerative 
direct coupled circuit, remove the grid leak 
and condenser, telephone condenser and L.F. 
transformer and join the two grids together 
and there you are with a super-:mper-Arm~ 
strong (?). I haven't tried it ~·et. The adver~ 
tisements showed there were Radio firms in 
Geneva, Lausanne and Bern.· 

In Ztirich· I found a firm, Pleyer, recently 
started, having complete sets and a few com­
ponents. For a charge of Is. 6d. yon could 
listen:in at small desks round the walls con­
nected to some central distributer, as one finds 
abroad m gramophone stores.__ I did not hear 
any broadcasting as the time~ were inc<;m­
venient for me. Naturally distances bemg 
great, only multi-valve sets were beinp_ shown. 
They had identified the English stah~ms, but 
were disappointed, as the broadcastmg pro­
grammes were, of course, out of date by the 

• This is no longer the case.-ED. 

time the papers reached Ziirich. This is a 
point the B.B.C. and exporters might con­
sider. Amateur transmission is not permitted; 
ships are a long way off, so there is not much 
to tune in on ; still they are thus spared the 
Swiss equivalent of "Old Man" ad nauseam. 

I saw some very fine condensers of German 
make with vanes turned-from the solid block­
in a zinc-aluminium alloy. The clearances 
were the thickness of a sheet of paper, aml a 
.ooi would go inside a breakfast cup. Supplies 
were very scarce, as the manufacturers sent 
them all to the golden U.S.A. If there had 
been any .ooo3's I should have done a bit of 
smuggling. There was a Lorenz 4-valve resis· 
tance-capacity amplifier ·with a reducing plug 
for English wave-lengths. The valves were 
only about half the size of the old R.E. I6 and 
take about ! amp. The socket pins are not 
our standard. The Swiss price was about 
£I each valve. Amplifier £IS. Asked if they 
did any trade with England, they said they 
had written to three addresses but had not 
been answered ! I enquired for the names of 
the firms but they couldn't recollect them at 
the moment. Good old Britain--1 expect 
they forgot to write in English ! 

Just before I left England there had been 
a preliminary announcement of the new 
French Gaumont loud-speaker. I enquired 
after this, but it was not known. I heard, 
however, that Lorenz, of Berlin, had one 
coming out in a few weeks, the product of 
much research and absolutely distortionless. 
No details were available. I was told Lorenz 
telephones were very fine, but they were very 
heavy and, I understood, contained no peculiar 
design. As there are practically no C?erman 
amateurs, it appears to me that any C1erman 
short-wave receivers must be- specially made 
for export, and one wonders if they will be 
equally efficient on our wave-lengths. 

I43 
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Long Wave Interference 

I T is a great pity thatthe only long 
wave telephone transmission 
generally available should 

suffer so much from outside inter­
ference. The two chief stations with 
a wave-length over 1,5oometresare 
Hadiola and the Eiffel Tower. The 
former works On 1,780 metres and 
is to be heard every day during the 
morning, afternoon, and the 
evening. It is a very powerful 
station which, on the writer's set 
(2 H. F., R. I L.F. without reaction) 
comes in only slightly less strongly 
than 2LO, though the one is 30 
and the other something over 200 
miles distant. Interference here 
is caused generally by harmonics 
and by some French Admiralty 
stations. There is also another 
very persistent interrupter, which 
the writer has not yet been able 
to identify, since he has nearly 
alwavs found it in the midst of some 
apparently endless transmission. 
The Eiffel Tower's transmissions 
suffer verv much from the attention 
of the great Marconi station at 
Ongar, which is usually engaged in 
working upon one or more of its 
several wave-lengths. The ones 
which cause the trouble are GLA, 
which transmits to Berne on 2,900 
metres and GLB, which uses a 
wave-length of 3,8oo metres for 
working with Paris. It is not 
actually GLB that annoys us, 
but the replies to him from Paris 
l'FT, whose wave-length is 2,300 
metres. 

Improving Matters 
Annoying as these things are, 

one can do something to improve 
matters. If no reaction is used 
an extra H.F. stage being added to 
compensate for its absence, C.W. 
interference becomes more or less 
innocuous so long as the set is kept 
off the oscillation point. Spark 
interference, however, is a difficult 

problem, for the tuning is always 
very flat. The best way is to use 
a very · loose coupling and to 
sacrifice a little of the telephone 
signal strength in order to weaken 
spark signals so much that they 
become barely audible. 

An Atmospheric Problem 
Do other readers find, as the 

writer does, that atmospherics are 
very much worse as a rule on these 
longer waves than they are at 
round about 400 metres ? With 
the set previously referred to they 
are at times so bad that the 
transmission is all but spoilt by 
their cracklings and frizzlings. 
Yet if one tunes down to below 
I,ooo metres they become rapidly 
less and less bad. It is well-known, 
of course, that atmospherics do 
make their presence particularly 
felt on very long waves, but this 
is only natural since when we get 
upto 15,oooor2o,ooometreswe are 
approaching the natural wave­
length of atmospherics themselves. 

. Possibly the vilest fusilade of 
cracklings that the writer meets 
with occasionally between 1,500 
and 3,ooo metres may be due to 
some purely local cause. It would 
be interesting if all readers would 
record their experiences. 

Amateur Wave-lengths 
The lower. wave-lengths round 

about r8o metres are becoming 
pretty crowded nowadays with 
amateur transmissions, so much so, 
in fact, that a good many prefer 
to make use of the 400 metre 
wave-length out of broadcast hours. 
The list of amateurs who hold 
transmitting licences seems to have 
grown very rapidly in recent 
months. The call signs are now 
well up in the sixes. These 
amateur transmissions are always 
well worth picking up, even if the 
subject matter of the conversation 
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is not particularly interesting. 
One not infrequently comes across 
a pair who are carrying out tests, 
and it is always rather intriguing to 
see whether the observer's com­
ments agree with one's own con­
clusions as to the merits of some 
particular alternative circuit or 
piece of apparatus under test. 
The writer's station is 30 miles 
out of London and it sometimes 
happens that the results pro­
nounced superior by the observer 
at short range are not so by any 
means at this distance. 

American Reception 
American transmissions seem to 

be coming in very well this 
autumn ; in fact, one hears reports 
from most of one's friends that 
they are having more or less success 
in picking them up. When they 
were first picked up a year ago the 
feat seemed to be one of the 
greatest wonders of the world of 
wireless. Then as man after man 
was successful people began to ask 
why it was they had never been 
recorded before. The truth 
probably is that they had never 
been listened for to any great 
extent. Anyone with an efficient 
set attached to a really good aerial 
and earth can be fairly sure of 
picking them up if he does not 
mind sitting up until the small 
hours on especially favourable 
nights. These, by the way, I have 
always found to be nights when 
the weather was at its vilest. 
Deluges of rain and particularly 
a high blustering wind seem to be 
the ideal conditions for strong 
reception. On calm, clear nights 
signals, if they come at all, are 
usually very much fainter. Others 
tell me that their experience has 
been very similar. 

Are your Valves Efficient ? 
To those who are interested in 

picking up long distance trans-
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missions above and below the 
broadcast wave-lengths, it is es­
s~ntial that every valve in the 
sot should be doing its work 
properly, A new valve of goocl 
malw can usually be relied upon to 
perform well, but like everything 
else valves feel the hand of time 
ancl are apt to suffer considerable 
changes in their characteristics 
after a long period of hard work. 
When this happens the constants 
of the particular circuit of which 
any " aged " valve forms part are 
altered, with the result that one 
may be considerably puzzled by 
the behaviour of the set. The 
chief effects produced in the valve 
by long use are these : the total 
electronic emission from the fila­
ment at a given plate voltage falls 
off ; the filament needs more 
current-a valve which began life 
with a filament rating of ·5 ampere 
may easily consume ·75 ampere 

' at the 10nd of six months or so­
and lastly, the vacuum becomes 

less hard owing to the gradual 
liberation of minute quantities of 
gas included in plate and grid and 
in the filament supports, which the 
process of bombardment during 
manufacture has not been able to 
get rid of. 

Softenin!l 
\Vhen the emission falls off 

signal strength declines with it, 
whether the valve is used as an 
amplifier or as a rectifier, and a 
higher voltage on both filament 
and plate is needed. An old 
iilament becomes so greedy some­
times that it hardly pays to keep 
the valve in use. Softening 
renders the valve quite unfit for 
high-frequency amplifying duty, 
though it may give surprisingly 
good results if transferred to the 
rectifying panel. A valve that 
has softened badly will pass not 
less but more current in the plate 
circuit owing to the ionisation by 
collision which occurs within it 
and to the lessening of the space 
charge by the flow of positive ions 
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to the filament. To use a valve 
which has suflered in this way with 
the same plate voltage, supplied 
from the busbar connections, as 
those in the remaining circuits of 
the set may spell ruin to the high­
tension battery. The writer once 
found that a very old V24 was 
passing between 9 and 10 milli­
amperes, the total plate current 
for the other four valves in use 
at the time on the set being only 
4·5 milliamperes. This meant that 
the high-tension battery was be1ng 
called upon to supply about 15 
milliamperes, which is far too great 
a load for any but those of the 
largest and heaviest make if they 
are to last for any time. 

Rou!lh and Ready Tests 
The idea of subjecting a valve 

to bench tests by taking its 
characteristic curve is one at which 
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Fig. 3·-· A useful tes~ing board • 
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many amateurs might be inclined 
to shy. It is quite true that to 
take exact curves of minute 
accuracy is a job that only tlte 
expert can perform satisfactorily. 
One can, however, obtain very good 
rough and ready curves with no 
great outfit, and the process of 
tal:ing them calls for no more than 
orclinarv care and accuracy in 
making readings. The in:"truments 
required for the simple tests 
suggested are such as most amateurs 
will have; a good voltmeter reading 
from o-6 or o-1 2 volts, an cl a 
milliamcter reading preferably 
from o to about 20 milliamperes. 
~.Juite respectable results, however, 
mav be obtained with a milli-

Fig. 4.-A more elaborate board, 

ameter reading up to Ioo, though 
it is naturally more difficult to 
make fractional measurements 
accurately. Beyond this the only 
requirements are a tapped high­
tension battery whose voltage 
has not fallen off-this may be 
checked by testing each pair of its 
sockets with the voltmeter-and 
half a dozen small dry cells of good 
make whose E.l\LF. is up to the 
standard I ·5 volts. 

The First Curve 
The circuit for taking the grid 

volts plate current curve is seen 
in Fig. I. The negative end of the 
tllament is first connected direct to 
the grid without the intervention 
of the grid battery GB. The 
reading shown by the milliameter 
is taken. A piece of squared paper 
is ruled out and marked off in the 
way shown in Fig. 2. On the 
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vertical middle line corresponding 
to zero grid volts a dot is made to 
mark the reading shown by the 
milliameter, which we will suppose 
is I milliampere. 

We now add one dry cell in 
series between the filament and the 
grid, its negative pole being con­
nected to the grid and its positive 
to the negative leg of the valve. 

general line and cutting as many 
as possible of them is drawn, but 
one or two of them will lie a little 
way outside it. This may be due 
to actual "kinks " in the curve, 
but it is far more likely to be the 
result of slightly inaccurate 
readings, or to the fact that the 
potentials of all the added cells 
are not precisely the same. In 
any case the sweeping curv~ drawn 
will give a very good tdea of the 
valve's characteristics. 

Care must, of course, be taken to 
keep both plate and filament volt­
ages constant whilst each curve is 
being made. Having . taken the 
first with, sav, 6o volt" on the 
anode we can make others with 

/ 

Fig. 5.-The test for emission. 8 I 
1/ This gives us a grid potential of 

It volts negative with respect to 
the negative end of the filament. 
We make a dot on the vertical 
line above the I! volts mark at its 
intersection with the .5 milliampere 
line, which we will suppose is the 
milliameter reading. 

How it is Plotted 
We proceed in the same way to 

add cell after cell. marking in the 
readings obtained as each is 
inserted. At a certain negative 
voltage the anode current will be 
so small that we can obtain no 
readable measurement with the 
milliameter. This is the bottom 
of the curve that will be drawn 
later. Our next proceeding is to 
remove all the grid cells and to 
re-insert them one by one with the 
previous connections reversed ; 
that is, we now wire the negative 
terminal to LT-and the positive 
to the grid. Each added cell thus 
makes the grid I! volts more 
positive with respect to the 
negative leg of the f"lament. The 
next set of rea(lings will be marked 
by dots on the right-hand side of 
the vertical line. We continue 
to increase the positive voltage 
by I~ volt steps until the addition 
of fresh cells produces little or no 
effect upon the anode current. \Ve 
have then reached the saturation 
point, which is the upper limit of 
the curve. 

It will not usually be found that 
the clots made are so beautifully 
regular as those shown in Fig. 2. 

A freehand curve following their 

7 
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Fig. 6.-The emission curve. 

higher and lower voltages in order 
to see which makes the valve give 
the best results. 

A Testin~ Board 
A neat little testing board can 

be made up as shown in Fig. 3. the 
cells being connected to a row of 
seven qmck release terminals. For 
negative readings the positive 
terminal of the first cell goes direct 
to negative valve leg, the grid lead 
being connected in turn to each of 
the seven terminals, or as many of 
them as are needed before ·the 
point of zero current is reached. 
To obtain positive E. M. F.'s we 
reverse the connections. A more 
elaborate board is shown in Fig. 4· 
Here nine terminals are used, the 
top and bottom ones being con­
nected to the grid for positive and 
negative potentials respectively. 
On two strips of white cardboard 
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fixed alongside the terminals the 
potentials are marked, the positive 
in red ink, the negative in black. 

The Emission Test 
. The test for emission is a very 

s1mple one, as the circuit shown in 
Fig. 5 .makes clear. Grid and plate 
are w1red together, the pair being 
connected to HT via the milli­
ameter, which thus records the total 
electronic emission from the fila­
men.t, and not merely the proportion 
of 1t which reaches the plate, 
Across the filament legs is a volt­
met_er. The rheostat is adjusted 
unhl the filament voltage is, say, 
$·5· Then the milliameter reading 
1s taken and marked in on a piece 
of graph paper ruled as in Fig. 6. 
Readings at 4, 4·5· 5, 5·5 and 6 
volts will give an emission curve 
for the particular high - tension 
voltage in use. Others may be 
taken for different voltages and 
plotted on the same sheet. 

Tests for Softenin~ 
There are two tests for softening. 

The first is to increase the high­
tension current gradually and to 
s~e whether the valve shows any 
s1gus of blue glowing. A valve of 
normal hardness will show no 
symptoms of this at any ordinary 
voltage applied. If, however, it 
has gone very soft the character­
istic blue glimmer which is due, 
not to the passage of a stream of 
electrons, but to the flow of positive 
ions and to ionisation by collision, 
may manifest itself when the anode 
voltage is comparatively small. 
A dead soft valve will blue glow 
with a high-tension current of 50 
volts or less. The best test, how­
ever, is to see whether the valve 
has a large backlash grid current. 
This can be clone quite simply as 
shown in Fig. 7, the testing board 
and dry cells being inserted between 
grid and filament, and a pair of 
high resistance telephones being 
placed between the extra cells and 
the grid. As is well-known, 
positive grid current begins to flow 
at a certain negative voltage which 
depends upon the particular type 
of valve. The starting point occurs 

Fig. 7--Testing for backlas/J, 

• 
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usually at a fraction of a voit 
negative. If the grid is made still 
more negative what is known as 
reverse or backlash current is set 
up, the amount depending upon 
the softness of the vacuum within 
the bulb. With a very soft valve 
reverse grid current is considerable. 

In making the test arrange the 
circuit so that the grid is I! volts 
positive with respect to the negative 
leg of the filament. Then touch the 
grid . terminal with the telephone 
lead. A fairly loud click will occur. 
Now make the grid potential zero. 
A much smaller click will be heard. 
Increase the grid potential to I~ 
volts negative. If serious backlash 
is present a very loud click will be 
heard at this point. This is, of 
course, a test of the most rough 
and ready kind. To make it 
better the potentiometer should be 
placed across two cells and the 
slider moved gradually so that the 
potential of the grid is varied from 
zero to 3 volts negative. In this 
case the exact point at which there 
is no grid current can be found, as 
well as the point at which it reaches 
its maximum and the point where 

History Sheets 

The best way of seeing that one's 
valves are up to the mark is to keep 
a kind of medical history sheet 
for each of them. Tests on the 
simple lines indicated may be made 
when a new valve is brought into 
service, and it may be examined 
from time to time, so that the rea­
son for any falling off in its per­
formances may be duly noted. It 
should be remembered that a 
valve which has softened is by 
no means useless. It will no 
longer be suitable for the high­
frequency side of the set, though 
it may do moderately well as a 
note magnifier with a low plate 
voltage. Its best position, how­
ever, is upon the rectifying unit. 
Here it may produce remark­
ably good results. On the single 
valve set a soft rectifier is some­
times quite 50 per cent. better 
than a similar valve in hard 
condition. Valves which are 
found to have softened should 
have a large R painted on them in 
white and should be reserved for 
rectifying duty. 

it ceases to flow. LA:\!BDA. 
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A N easy method of making 
these hair-spring connectors 
for condensers, etc. (in the 

event of not b=ing able to purchase 
them), is to tum a hardwood or 
brass conical former as in Fig. J, 

and drill a hole in the small end 
as shown. 

The wire--drawn . bronze or 
copper, which should not b3 too 
hard, i.e., springy--is push~d in the 
former hole flush with the other 
side, and wound up the cone about 
six turns or so. 

The winding may be done in a 
lathe, coil-wircder, or by hand. 

Hole drilled Jure, 

When the coil is released and the. 
wire cut, it will prob:1bly assume the 
shapo of an av\ kward cone; care 
should b3 tak-,n to mak3 the 
form~r small enough, b~cause 
springy wire grows quite a lot 
when suddenly released after b2ing 
wound up on a mandrel. 

\Vhen the spiral is wound and 
cut off, the centre may be pulled 
in with a small pair of pliers until 
it is flat. It is then ready for use, 
and all one needs to do is to solder 
the centre to the movable shaft, 
and the free end to a terminal, 
lug, etc. E. L. B. 

Fig. I.-Details of how to make the spiral connections, 
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Showing the dimensions of the guide. 
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Booooooo6ooooooooooooo 

EVERYONE who makes up 
wireless apparatus knows 
what a fiddling job it is to 

shorten small B.A. screws. Yet it 
is one that has frequently to be 
done. If one's panels are of !-in 
ebonite it is extremely difficult to 
drill and tap satisfactorily holes 
that do not go right through from 
side to side. 

Suppose that one has· to mount 
on the underside of a panel a low· 
frequency transformer. One wishes 
the ends of the screws to lie exactly 
flush with the surface of the panel. 
To hold the screws in the vice with­
out damaging their heads is not 
easy and it is extremely difficult to 
cut four all to exactly the same 
length. 

Here is a simple little device 
which makes matters perfectly plain 
sailing. Obtain a piece of medium 
steel !-in. thick measuring 2 in. by 
r in. Soften it a little by heating 
it and allowing it to cool slowly. 
Then drill and tap 2, 4 and 6 B.A. 
holes or any other sizes that are 
commonly used as shown in the 
drawing. Make a hacksaw cut from 
one edge through the middles of the 
holes drilled, and then reharden the 
block by heating and plunging into 
water. 

If it is desired to trim a screw it 
is inserted to the required depth into 
the appropriate hole. As the holder 
is of the same thickness as the panel 
the portion of the shank of the 
screw which protrudes is super­
fluous. Fix the holder in the jaws 
of a vice and trim off the screw with 
hacksaw and file. 

This little holder will be found 
just as useful for trimming screws 
to be inserted into thicker panels in 
holes that do not go right· through. 
For i in. ebonite, for example, its 
i in. depth will be found exactly 
right, R. W. H. 
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§ THE ST 150 CIRCUIT § 
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o By JOHN SC01'T-TAGGART, F.Inst.P., Editor. 0 D D B This article deals 'witll a circuit which involves dual amplification, and whicll o 
g gives very effective results. 8 
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T HE Postmaster-General has 
now permitted the applica­
tion of reaction on to 'the 

aerial circuit, both in the case of 
bought sets and home-made re­
ceivers. This raising of the ban 
does not imply that anything but 
the greatest care must be used in 
adjusting the reaction so as not to 
cause self-oscillation of the set. On 
the other hand, a very large number 
of additional circuits may be triecl 
by the experimenter. A circuit 
which will undoubtedly interest 
many of those who are anxious to 

.obtain the maximum results with 
the minimum of valves is "the 
ST15o, recently described in WirP.­
tess Weekly 

The. circuit is essentially useful 
when a loud-speaker is to be used. 
The results obtainable with the 
circuit are not as good as those 
obtained with the ST1oo, but, on 
the other hand, no crystal detector 
is used, the second valve acting as 
a detector. 

The circuit is shown in Fig. I. 

It will be seen that the first valve 
acts as a high-frequency amplifier, 
the oscillating potentials applied to 
the grid causing amplified oscilla­
tions to flow in the circuit L 2C 3, 

which is, of course, tuned to the 
incoming wave-length. The loud­
speaker LS is included in the anode 
circuit of the first valve next to 
the anode, and it will usually 
be shunted by a condenser C4 of 
about o.oo2 1-'F capacity. It is a 
matter of experiment to find out 
whether this condenser C4 is needed 
o't not. This will depend largely 
upon the nature of the .loud-speaker 
employed, and it is impossible to 
state definitely whether the circuit 
works best with this condenser in 
or not; the individual must experi­
ment for himself with his own 
materials. The grid of the second 
valve is connected through the grid 
condenser C 5, having a capacity of 
o.ooo3 1-'F, to the bottom end of 
the circuit L 2C 3 , a gridleak Ra, 
which is preferably variable, or 

(if fixed) of 2 megohms resistance, 
being connected across the grid of 
the second valve and the positive 
terminal of the filament accumu­
lator R 1• 

The anode circuit of the second 
valve contains the primary T 1 of 
the step-up intervalve transformer 
T 1T 2 • A common high-tension 
battery B 2 feeds the two anode 
circuits, and an additional refine-

Fig. r.-The 

ment, which may be applied to any 
valve circuit, consists in shunting 
the high-tension battery B 2 by a 
fixed condenser of If'F capacity. 

The operation of the circuit is 
briefly as follows: The aerial cir­
cuit consists of the aerial, the 
inductance Lv shunted by the 
variable condenser Cv the fixed 
condenser C 2 , which has a capacity 
of o.ooi 1-'F, and the earth. The 
oscillating potentials across the 
aerial and earth are communicated 
to the grid of the first valve V~ ; 
the amplified oscillations pass 
through C4 and energise the tuned 
anode circuit L 2C a; the high­
frequency potentials across this 
circuit are communicated to the 
grid of the second valve. It is, of 
course, appreciated that the top 

end of the circuit L 2C 3, being con• 
nected to the positive terminal of 
the high-tension battery B 2, is, in 
effect, connected to the filament of 
the second valve because the high 
tension battery B 2 , having no 
appreciable resistance or induct­
ance, acts in no different a mar:ner 
than an ordinary wire connection, 
in so far as the high-frequency 
currents are concerned. The posi-

ST150 circuit. 

tive and negative potentials applied 
to the grid of the second valve 
cause a rectification effect owing 
to the positive half-cycles drawing 
up electrons from the filament, 
these electrons charging the grid 
and the right-hand side of the con­
denser C 5 and making it periodically 
negative. The audio-frequency 
variations of grid potentials of the 
second valve in a negative direction 
cause varying and amplified audio­
frequency current variations in the 
anode circuit of the second valve, 
these passing through the primary 
T 1 of the step-up intervalve trans­
former '1\T 2 • The currents in T 1 
have their voltage stepped-up by 
the transformer, and the secondary 
T 2 consequently applies magnified 
low-frequency potential variations 
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to the grid ot the first valve, these 
potential vanations being com­
municated through the inductance 
L 1• The variations of grid poten­
tial produce low-frequency current 
variations through the loud-speaker 
LS, which is thereby operated by 
them. 

It will thus be seen that the'grid 
of the valve V 1 is having its voltage 
varied comparatively slowly by 
low-frequency currents and also at 
very much higher frequencies by 
the incoming oscillations. These 
two effects take place simultane­
ously, but do not interfere with 
each other. In the anode circuit 
of the first valve the low-frequency 
currents flow through the loud­
speaker LS and operate it, while 
the high-frequency currents go 
through the by-path condenser C., 
or if this condenser is missing, pass 
through the natural condenser pro­
vided by the self-capacity of the 
loud-speaker windings. The low­
frequency currents, of course, do 
not pass through the condenser C ,, 
because its capacity is small relative 
to the frequency of the audio­
frequency currents. 

It might at first be wondered why 
the loud-speaker is connected to 
the anode of the first valve instead 
of in the lead between the top of 
the circuit L 2C 3 and the positive 
terminal of the high-tension battery. 
The reason for this is that we desire 
to avoid a chain of low-frequency 
reaction. If the loud-speaker were 
included in the other position 
instead of the one shown, the low­
frequency potential variations 
across the terminals of the loud­
speaker, due to the varying currents 
flowing through the windings, 
would be communicated through 
the condenser C 5 to a certain ex­
tent inspiteof the small dimensions 
of this condenser, to the grid of the 
second valve, where they would be 
once more amplified. These ampli­
fied currents would be taken back 
to the grid of the first valve, where 
they would be amplified once more 
and a chain of reaction would be 
introduced which would tend to 
make the circuit unstable and 
probably to howl at an audible 
frequency. If, however, the loud­
speaker is connected in the position 
shown, any low-frequency poten­
tial variations across the terminals 
of the loud-speaker cannot be com­
municated to the grid of the second 
valve, and therefore the chain of 
!ow-f1equency reaction is broken. 

The inductance Lll may be kept 
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Fig. 2.-The cirt;.,uit shown pictorically. 

away from L,, but a decided in­
crease in signal strength is obtain­
able by coupling L 2 to L 1 in such a 
way as to introduce reaction into 
the aerial circuit. Losses in the 
aerial circuit may therefore he com­
pensated for to a considerable 
extent, and ·not only is the signal 
strength increased, but the selec­
tivity of the aerial circuit is in­
creased. }loreover, as the reaction 
is not confined to the aerial circuit, 
it will be found that when reaction 
is being employed it will he neces­
sary to tune the condenser C 3 more 
carefully. 

\Vith regard to the values of the 
different components in this cir­
cuit, the following particulars which 
apply to the range of wave-lengths 
from about 300 to 650 metres will 
be of interest. 

The inductance L 1 may consist 

of a 3~in. diameter tube wound 
with No. 26 gauge double cotton 
covered wire ; 50 turns are em­
ployed, and tappings are taken at 
the 1oth, 15th, zoth, 25th, 3cth, 
35th, 40th and 50th turns. If a 
honeycomb coil is used, the size of 
this will depend upon the aerial 
employed. Most of the coil manu­
facturers are now supplying special 
concert coils which have from 25 
to about 50 turns. As regards the 
inductance coil L 2, the size of this 
may be 70 turns of No. 26 gauge 
double cotton covered wire wound 
on a 3in. tube which may slide 
inside the other tube L'" Tappings 
may be taken at the 3oth, 5oth and 
;oth turns. If a plug-in type of 
coil is used for L 2, a No. 50 or No. 7 5 
coil will he found the right size. 

The condensers C1 and C 3 should 
have a maximum value of about 

Fig. 3.-How an additic;:cil stage of note magnification can be aaaea • 

• 

' 
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o.ooos 1-'F, and C 2, if desired, may 
also be a variable condenser of 
o.oor 1-'F capacity. If this con­
denser is variable a fine adjustment 
of reaction is obtainable, but there 
is no reason why the condenser C1 

should not be fixed, in which case 
a value of o.oor 1-'F is recommended. 
The high-tension voltage, of course, 
is more a matter of choice than any­
thing else ; personally I always 
use a roo-volt high-tension battery 
when using a loud-speaker. The 
circuit, however, ·will work quite 
·well on very much lower H.T. 
voltages. 

When operating the circuit, the 
reaction coil L 2 should be kept, at 
first, well away from Ll> and the 
condensers C 1 and C 3 carefully 
adjusted. Then bring the coil L 2 

closer to L 1, carefully readjusting 
the condensers C1 and C 3 every 
time the coil is brought a little 
closer to L 1• It is important to see 
that the leads to the reaction coil 
are the right way round, as other­
wise reverse reaction will be 
obtained, and although a f01;m of 
capacity reaction is obtainable in 
these cases, as I recently explained 
in Wireless Weeklv, this is most 
undesirable. As the reaction coil 
is brought closer to L 1, it should be 
necessary to reduce the values of 
the condensers C1 and C 3 . If it is 
necessary to increase the values of 
these condensers as the coil L 1 is 
brought closer to L 1, it is a clear 
indication that the leads to the 
reaction coil are the wrong way 
round. 

Arrangements of Components 

Fig. 2 shows the same circuit 
arranged in component form for 
the benefit of those who may 
prefer this method of illustrating a 
circuit. 

The ST151 Circuit 

The principal disadvantage of the 
ST150 circuit is that when tele­
phone receivers are connected across 
the condenser C,, the varying 
capacity to earth of the telephone 
receivers will slightly vary the 
tuning of the circuit L 2C 3 , because 
the phones to earth capacity is 
really in parallel with the condenser 
C 3 • ·when reaction is adjusted to 
the best point, the slight variations 
in the capacity across L 2 will cause 
a change in the signal strength and 
may cause the first valve to 
oscillate. 

• 

This undesirable effect may most 
easily be eliminated by using three 
valves instead of two, the third 
valve acting as a low-frequency 
amplifier. The three-valve circuit 
is illustrated in Fig. 3, which is 
numbered Circuit STrsr in my 
new book of valve circuits entitled 
"More Practical Valve Circuits." * 

In this circuit it will be seen that, 
instead of connecting a loud-speaker 
in the anode circuit of the first 
valve, we have the primary T 8 of 
the step-up intervalve transformer 
T 8T 4, the primary T 8 is shunted by 
a condenser C4 of about o.oo2 J.LF 
capacity, although the advisability 
of having a condenser in this posi­
tion is a matter for experiment. 
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A Circuit for Use with Phones 

Although the ST I so lends itself 
to the use of telephone receivers, 
yet those who find trouble when 
the fullest amount of reaction is 
used may care to try the circuit 
illustrated in Fig. 4· This involves 
the same principle as that described 
in the writer's British Association 
paper o£ this year. The inductance 
L 2 now has wound over two 
identical inductances L 3 and L,; 
there are therefore three layers of 
inductances, each identical with 
the others. The telephones T are 
connected across the ends of L 3 

and L 4, and a fixed condenser of 
o.oo2 1-'F may be connected across 

.--~._____--r-tllllilll~ 
B)l. 

l F~g. 4.-A special modification for use with telephones. 

The circuit operates in exactly 
the same way as the preceding one, 
except that there is an additional 
stage of low-frequency amplifica­
tion. The first valve acts as high­
frequency amplifier, the second as 
a detector, the first as a low­
frequency amplifier, and the third 
as a second low-frequency amplifier. 
The different values of the com­
ponents are the same as those 
employed in the preceding circuit, 
The condenser c. across the loud­
speaker LS may have a value of 
from o.oo2 J.LF upwards. The effect 
of this condenser is to mellow the 
tones of the signals, but if the con­
denser is too large the tone becomes 
muffled and considerably weaker. 

* Published by Radio Press, Ltd., 
at 3/6 (cloth edition only). 

rso 

the telephones T. Like so many 
other things in valve circuits, it is 
a matter for experiment as to the 
need, or otherwise, of this con­
denser across the telephones. By 
the use of this triple winding the 
telephones are brought to earth 
potential and may be touched with­
out fear of interfering in any way 
with the operation of the circuit. 
This, of course, cannot be said of 
the original STrso. If telephones 
are used in this circuit their insula­
tion should be perfect, and the 
terminals on the telephones, if 
exposed, should not be touched, as 
otherwise the signals will be 
weakened. 

VIe will be interested to hear 
from any readers of the results 
which they have received with any 
of these circuits. 
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VERY few readers of :\IoDFRN \VIR.ELEss, especi­
ally those who have constructed and experi­
mented with their own apparatus, will have 

arrived at the stage when iurther advance does not 
seem possible. 

In the very early days of wireless there was keen 
competition between the advocates of thick wire and 
the advocates of thin wire for winding tuning coils 
for use with crystal detectors, the only means of 
detection then available. With the introduction of 
the valve, multi-valve receiving sets became all the 
fashion, and efforts appear to have been made to 
see how many valves could be incorporated in a set, 
the present writer knowing of at least one set which 
included 18 valves. 

A more recent development ha-> been in the direc­
tion of improved use of reaction and super­
regen era ti on, whi 1st the la test ten<lenc y is to endeavour 
to make each individual valve function in more than 
one capacity, as, for instance, in the dual circuits. 

To the up-to-date home constructor and experi­
menter, therefore, the prime consideration is circuit 
design, and in no technical wireless journal are his 
requirements more fully met than in our contemporary 
journal, TVireless Weekly. 

So rapidly do important developments take place 
that only regular readers of a live weekly journal can 
kePp themselves properly up-to-date. Consider the 
following list of descriptive and constructional 
articles which have appeared in Wireless vVeekty 
Juring the last few weeks: 

THE CnwrER Cmcun.-An entirelv new method 
of high-frequency amplification espC'cially suitable 
for short-wave reception, and pvxticularly stable in 
operation. 

A NEW SINGLE-VALVE Cmcun.--Constructional 
details of a receiver which may be u-;ed without an 
aerial of any kind. 

THE AUTOPLEX Cmcun.-A greatly simplified 
form of super-regenerative single-valve receiver. 

A SINGLE-VALVE REGENERATIVE REFLEX 
H.ECEIVER.-The set which gained the first prize in 
a recent American competition. 

THE RESONANCE \VAVE COIL ELIMINATOR.­
Explaining a practical method of eliminating inter­
ference due to atmospherics. 

TUNING INDUCTANCES OF HIGH EFFICIENCY.­
Constructional details of a new type of inductance 
coil. 

CHARACTERISTIC CURVES and the results of actual 
tests made with all the new dull-emitter, valves. 

A CRYSTAL RECEIVER AS A WAVEMETER-ALL 
STATIONS ON A FRAME AERIAL-A THREE-VALVE 

• I5I 

RECEIVER FOR ALL \VAVE-LENGTHS-A VARIOMETER 
CRYSTAL UNIT-SOME DEVELOPMENTS IN SHORT­
WAVE RESEARCH-PRACTICAL SHORT-WAVE TRANS­
MISSION-Wireless TVeekly THREE-VALVE RECEIVER. 

So:\m ?lloDER:!'-1 Ri:CEIVING Cmcuns.-A compre­
hensive collection of American receiving circuits (ten 
in number), with details for their assembly. 

All of the foreKoing have appeared in "Wireless 
Weekly " during the last seven weeks. Those readers 
of MoDERN vVIRELEss who are not also regular 
readers of Wireless Weekly can form their own 
opinions as to what interesting and helpful mfor­
mation they have missed, all of which might have 
been theirs at a cost of sixpence per week. 

Although a "quality " production, and certainly 
value for money, it is the constant endeavour of t.he 
staff of Wireless Weekly to make it the best weekly 
wireless journal, and with the object of gaining the 
approval and regular support of all readers of 
MoDERN \VIRELESS, and as many of their frietids as 
possible, on DECEMBER 12TH WILL APPEAR THE 
FIRsT OF A SERIES ot• Srx SPECIAL IssuEs, which, 
in addition to the usual regular features, will 
contain:-

Six special articles on Dual Ampliiication, by 
John Scott-Taggart, F.Inst.P. 

Six articles dealing exhaustively with the design 
of receiving sets, by Percy W. Harris. 

Six new circuits, by A. D. Cowper, M.Sc. (the 
inventor of the Cowper Circuit). 

The Wireless Weekly Universal Valve Paner, by 
means of which experimenters will be able to 
try out no less than zo different circuits. 

Each of the six issues will contain a dated coupon, 
and on sending these six coupons to Radio Press, Ltd., 
with remittance, any o[ tlteir books will be fo-rwarded 
for HALF THE u~TTAL PR CE. So that readers who 
cannot obtain the first issue may not miss the benefits, 
an additional coupon will be included in the seventh 
issue. This will be accepted in place of coupon No. I. 

The house of Radio Press, Ltd., and the staff of 
TV ire less Weekly are out to do their very best in these 
six special issues. Will you, on your part, give them 
a measure of support ? HOW ? Firstly, by placing 
an order for the supply of Wireless Weekly for the six 
weeks commencing December 12th ; and, secondly, 
by recommending Wireless Weekly to your friends 
as being, par excellence, the journal for the wireless 
enthusiast. Incidentally, if you will let us have the 
name and address of a friend interested in wirele;;;;, 
we will be very pleased to seud him, free of charge, a 
specimen copy. 



J MODERN WIRELESS 

Transformer Coupling. 

Figs. 8-I I illustrate various forms 
of a method of inter-valve coupling 
whose popularity see;ns to be 
waning, although it has certain 
special advantages which entitle 
it to be placed among good long­
wave circuits. Transformer coupling 
may be divided for practical pur­
poses into the tuned and the semi­
aperiodic types. 

using tuned transformer coupling is 
illustrated in, Fig. 9, where the con­
densers C2 and C3 may be of 
o.ooo3 f'F, the other components 
being of the standard values already 
given. The transformers should be 
of the plug-in type, and it is recom­
mended that they should be pur-
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resonance point is :flattened out over 
a broad band of wave-lengths. Thev 
may be purchased, when they 
usually consist of an ebonit-e 
cylinder with the windings con­
tained in a series of grooves, or they 
can be made quite easily. Turn 
from half-inch ebonite a disc 3 in. 

"Tuned" tra·1sformers are wound 
with moderately low-resistance wire 
and have 0:1e or both of their wind­
ings (usually the primary) tuned 
exactly to the received wave-length 
with small variable condensers. 
This system is slightly leEs sensitive 
than the tuned anode type, and also 
less selective, but it is more stable 
when used for more than one stage 
of amplification. As a matter of 
personal preference I would use it 
fqr two stage; of H.F. rather than 
tuned. anode coupling, on account 
of i_ts greater ease of operation. For Fig. g.-A circuit employing two tuned transformers. 

Fig. 8.-A two-valve circuit employing a semi-aperiodic transformer. 

more than two stages of ampli­
fication it becomes impracticable 
because of the difficulty of manipu­
lating so many tuned circuits, and 
recourse must be made to one of the 
untuned or semi-tuned couplings. 

A good 2 HF and detector circuit 

chased, since to wind a complete 
double set for all waves is a rather 
laborious business, and they are 
not unduly expensive. 

Semi-aperiodic transformers are 
those whose windings consist of very 
fine resistance wire, so that their 

Ij2 

in diameter, and in its edge tum 
two grooves 1\ of an inch wide and 
! of an inch deep, and wind in these 
grooves primary and secondary 
windings each having 2,500 turns 
of No. 44 single silk-covered resist­
ance wire, taking the ends out to 
four terminals on the centre of the 
bobbin, or to four valve pins so that 
it may be interchangeable with the 
standard plug-in type. 

A simple two-valve circuit em­
ploying one of these transformers is 
given in Fig. 8. This circuit will 
be found very easy to operate and 
to give results solllewhat superior 
to thooe of the circuit of Fig. 3 ; to 
obtain the best results try reversing 
the connections of the primary 
winding T 1· 

A very sensitive circuit coupled 
in the same way is shown in Fig. Io. 
A very high degree of amplification 
is obtainable with this receiver, so 
that it may be used successfully 
with a frame aerial. Although it is 
reasonably stable it will generally 
oscillate quite readily by manipu­
lation of the potentiometer, if it is 
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required to receive continuous waves 
without the aid of a separate 
oscillator, although tlus course is 
nut advised. Reaction colls are 
shown in Hgs. 8 and 9, since it is 
not possible to obtam ease of adjust-

self-oscillation that one can dispense 
with any special reaction coil. 

A separate heterodyne can readily 
be used with all these circuits, of 
course, and it may be coupled to 
their aerial circuit or to whichever 

to any of the circuits considered 
in this article, but its sphere of 
usefulness in long-wave reception is 
somewhat lim;ted. lhg. II shows 
how two stages of L.F. may be 
added to the circuit of Fig. ro, to 

Fig. 10.-A sensitive circuit for frame aerial reception. The transformers are of the strongly damped type. 

ment and steady self-oscillation 
without them, buttheuseofsomany 
HF·valves as are shown in Fig. xo 
involves so strong a tendency to 

of the inter-valve transformers gives 
the best results. 

Stages of low-frequency ampli­
fication can also be added at will 

enable it to operate a loud-speaker 
when required, and the same method 
of connection would apply to all the 
other circuits which I have given. 

Fig. u.-The circuit of Fig. 10 with the addition of two low-frequency amplification stages to operate a loud-speaker. 

RECENT ADDITIONS 
EXPERIMENTAL 

TO OUR LIST 
CALL-SIGNS 

OF 

CALL. NAME OF OWNER. 
5 HN D. R. ETCHELL> 

.'i lC lvon MORRIS 

5 l.G J F. }OHNSTOS 

5 RZ A. G. Wooo 
5 SW c. BEDFORD 

5 TI J. BONNETT 

~ i~ } R. S. BAUGH 

Portable 
S UM H. Av CHIN 

1'o be appended to our fViTeless DiTecloTy. 
ADDRESS. CALL, NAME OF OWNER. 

"Kingsley,"Oaken,Nr.Wolver- 5 ZO W. F. MILLS 
hampton. 

The Compton, Cemaes Bay, 
Anglesey. 

48, Borough Road, Altrincham, 
Cheshire. 

93, Upper Tulse Hill, S.W. 2. 
Turton Hall. Gildersome, Nr. 

Leeds. 
I59A, Turner's Hill, Cheshunt. 
'' Longfteld,'' Wake Green Road, 

Moseley, ll\rmingham. 

78, Chester Rr..rad, 7ores'. Gate, 
E.7. 

1.:'3 

5 ZR 

6BW 

6DM 
6DW 
6 FJ 
6GM 

6GZ 
6HD 

6IX 

F. AUSTEK 

]. c. MASON 

c. K'NIGHT-COUTTS 
DouGLAS H. JouNSON ••• 
C. V. jARVIS 

E. A. WlLSON ••• 

R. c. NEALE ••• ••• • .. 
NATIONAL 'A'IRELESS AND ELEC· 

TRIC, LTD. 
w. G. FUDGER ••• 

ADDRESS. 
II, Stoney Hey Road, New 

Brighton, Cheshire. 
52, Church Street, St. Pett-r' s, 

Broads tairs. 
8, \Vcstmorelaud Road, New 

Brighton. 
16, Vine Street, Evesham. 
131, Clapton Common, London. 
21, Baltic }{oad, Tonbridge. 
"Roxburgh,'' 42, Heber Road, 

N.W.z. 
Farnborough Road, Farnboro• 
Church Road, Acton, W. 3· 

" Brora,'' Priviswood Roar:l 
Godalming. 

B 
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(Continwd from page qo.) 
this will usuallv be either a No. 50 
or No. 75 plug:in coil. If a tapped 
induetance is desired, 70 turns of 
Xo. 26 double cotton covered wire 
wound on a 3 in. tube may be used, 
tappings being taken at the 30th, 
50th and 70th turns. 

A Three-Valve Circuit using, a 
Crystal Detector 

Fi". 7 illustrates what is unquestion· 
ably"one of the best possible circuits 
of the" straight "type which the home 
constructor can use. The first valve 
acts as a high-frequency amplifier, the 
anode circuit L 2 C2 having . shunted 
across it the crystal detector D and 
the primary T 1 of the step-up inter­
valve transformer T 1 T 2• The in­
ductanl'e L 2 is coupled to L 1 in such 
a manner as to produce a reaction 
effect, this effect being thereby applied, 
not only to the aerial circuit, but also 
to the tuned anode circuit. It is 
important to see that the connections 
to the reaction coil L 2 are the right way 
round, or, alternatively, to see that 
the coupling between the reaction coil 
and the aerial coil L 1 is lhe right way 
round. The high-frequency oscilla­
tions in the tuned anode circuit L 2 C3 
are rectified by th( crystal detector, and 
low-frequency currents are applied 
to the grid of the second valve which 
thereupon acts as a low-frequency 
amplifier, the amplified currents passing 
through T 3 which is the primary of the 
step-up intervalve transformer T 3 T 4• 

The secondary T 4 is connected a cress 
the grid of the third valve and the 
negative terminal of the filament 
accumulator. The telephone receivers 
'l' are included in the anode circuit of 
the last valve. Instead of telephone 
receivers, of course, a loud-speaker 
might be employed. · 

This circuit has many excellent 
features to commend it, and it is par­
ticularly suitable for those whose 
experience of valve circuits is not great. 
I would advise the beginner to keep the 
reaction coil L 2 well away from L 1 to 
begin with. Although it is now per­
missible to apply reaction on to the 
aerial circuit yet this should be done 
with the. greatest care so .as not to 
cause radiation from the aerial due to 
self-oscillation of the first valve. On 
longer wave-lengths, ofcourse,when not 
receiving broadcasting, or in fact, on 
any wave~length outside broadcasting 
hours, continuous wave stations may 
be heard by coupling the inductanc·e 
L 2 closely to L 1 so that the first valve 
oscillates. It will then be possible 
to receive continuous wave signals. 

Fig. 8 shows how the different parts 
in Fig. 7 may be arranged and con­
neeted up. This idea of connecting 
the different parts up on a table without 
mounting them in a cabinet is a very 
good one, as innumerable circuits may 
be tried without having to change the 
apparatus. 

The inductance L 1 may consist of 
50 turns of No. :w gauge insulated wire 
wound on a 3~ in. tube and tapped at 
the lOth, 15th, 20th, 25th, 30th, 
3;3th, 40th ami 50th turns. The 
inductance L., mav be 70 turns of 
No. 26 womH( on a· 3 in. tube, tapped 
at the 30th, 50th and 70th turns. 
L 1 might be a Xo. 2.i, 3ii or 50 honey­
comb coil, while L 2 is a No. 50 or 7 5: 

The ST76 Circuit 
Leaving the " straight " type of 

cireuit, I would like to describe the 
ST7H circuit, which is a remarka1ly 
efficient arrangement which is really 
equivalent to a four-valve receiver 
using tuned anode coupling. The 
ST75 is the two-valve circuit, while. 
the ST76 involves the addition of an 
extra stage of low-frequency amplifica­
tion; at the same time the three-valve 
circuit is a better one to handle than 
the two-valve arrangement,. except 
when the latter employs a loud-speaker. 

The Fig, 9 circuit involves one stage 
of high-frequency amplifieation, the use 
of the second valve as a detector, the 
use of the first valve as a low-frequency 
ampliflcr and the use of the third 
valve in a similar capacity. As is 
usual in most of my dual amplification 
circuits, the secondarv T 2 of the step-up 
intervalve transformer T 1 T 2 is con· 
nected both in the aerial circuit and the 
grid circuit of the first valve. It 
was formerly the common practice to 
include this secondary between the 
earth terminal and the fllament 
accumulator, with the result that the 
accumulator, telephones, high-tension 
battery, etc., were all at a varying 
low-frequency potential to earth ; 
the result was that howls and squeaks 
were very common and any natural 
low-frequency reaction was continually 
varying. Ry adopting the idea of 
connecting the secondary in the aerial 
circuit, the accumulator, high-tension 
battery, etc., were all kept at earth 
potential and touching them produced 
no ill effects. The circuits are there­
fore very much more stable. 

This improvement was first described 
by the writer in connection with the 
STlOO receiver in Wireless Weekly. 

In the anode circuit of the first valve 
is the primary '1' 3 of the step-up inter­
valve transformer T 3 T 4• This primary 
is preferably shunt~d by a condenser 
C3 of about 0.002 J.tF capacity. The 
seeoudary '1' 4 is connected across the 
grid and filament of the third valve. 
In the anode circuit of the first valve 
we also have the tuned anode circuit 
L 2 C2 which is tuned to the incoming 
wave-len:,.,"!:t. A connection is taken 
from the bottom end of this circuit 
to the grid of the second valve through 
the condenser C 5, the usual gridleak 
R, being connected across the grid 
and positive terminal of the filament 
accumulator. The gridleak is pre­
ferably of the variable type, but if 
fixed should have a value of about 
2 megohms. The anode circuit of the 
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second valve contains the reaction 
coil L", whieh is coupled to L 2 in such 
a wav as to introduce reaction into 
the ei"i-cuit L 2 C 2 • In the anode circuit 
of the second valve we also have the 
primary of the step-up intervalve 
transformer '1' 1 T 2• 'l'he loud-speaker, 
or telephone receivers, will be found 
in the anode circuit of the third valve, 
a condenser of medium capacity belng 
connected ·across it; this may be 
omitted without any serious dis­
advantages. 

In the operation of this circuit it 
is important to see that whenever the 
reaction between L 3 and L 2 is varied 
the condensers C 2 and C 1 are also 
readjusted. It. is sometimes necessary, 
in order to stabilise the circuit, to 
connect a 100,000 ohm resistance, 
preferably of the variable type, 
across the grid of the first valve and the 
positive terminal of the filament 
accumulator. 

Fig. 10 shows a photographic 
arrangement of the different com­
ponent parts to build up this circuit. 
I. would not adviSe the beginner to 
trv this circuit until he has gained 
experience with more straightforward 
typ<'s, as dual amplification circuits 
usually need a little more experience 
to handle them experimentally. 

The inductance L 1 may consist of 
50 ttuns 0f No. 26 wire wound on a 
8! in. tube and tapped at the lOth, 
15th, 20th, 25th, 30th, 35th, 40th 
and 50th turns, The coil L 2 may be a 
3 in. tube wound with 70 turns of 
No. 2H and tapped at the 30th, 50th 
and 70th turns. The reaction coil 
may be 35 turns of No. 2() wound on 
a 3! in. tube. J, 1 might be a Xo. 2;3, 
35 or 50 honeycomb coil, L 2 a :-.:o. 50 
or 7.3, and L 3 a No. 75. 

A Three-Valve Receiver using 
Two Sta~es of Hi~h-Frcquency 

Amplification 
The circuit shown in Fig. 11 im~olves 

two stages of high-frequency amplifica­
tion. Jh order to assist in ma~taining 
stal;ility it will he noticed that the earth 
potential ends of all the grid cireuits 
are connected on to a s!lder which 
moves along the potentiometcr resis­
t~mec R 5 which may have· any value 
up . to, say, 400 ohms ; this latter 
value is generall.• that of most poten­
tiometers,hut as a potentiomctcr does 
not take much current from the 
filament accumulator, the resistance 
of the pofentiometcr is not. very 
material. 

It ·wm be seen that the coupling 
between the valves is effected by 
means of, '·an air~core transformer 
in which the secondary is tuned by 
means of a variable ~:ondenser. Both 
primary and secondary are preferably 
tapped. The experimenter· may also 
try connecting the variable eon<fenser 
across the primary of the transformer, 
i.e., the windings included in the 
anode circuit oi the first and second 
valves. · · · 
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§ THE TRANSATLANTIC RECEIVER. § 
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o Modifications for Reaction and Long Waves. o 
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0 0 B By PERCY W. IIARRIS, Assistant EdittJr. B 
0 . . 0 
DODO~ ~ODDDDDDDODOOODOOOOODOOODDDODDDDDDDDDDDODJDODDODODDDDOODDDODDODD 

I T is a comparatively simple 
matter to modify the Trans­
atlantic receiver so that 

magnetic reaction may be obtained 
directly on' to the aerial. On 
longer waves this is necessary, as 
it will be fonnd impossible to 
obtain sufficient reaction by 
manipuhttion of the potentiometer 
and filament resistances. By 
introducing the modification about 
to be explained, there is no loss 
whatever in efficiency on the 
shorter waves--a most important 
point. 

The only change necessary is to 
fix a two-coil holder on the top of 
the box, together with two 
terminals. These terminals, as 
will be seen from the photograph, 
are fitted into polished ebonite 
bushes to provide proper insnla­
tion. The two-coil holder actually 
used was a Bowyer-Lowe, this 
}?eing mounted on an ebonite disc 

with terminals beneath. To f1t 
this holder it is necessary to cut a 
circular hole in the top of the 
b)x. As it is imperative, if the 
elliciency of this set is to be pre­
served, to keep the grid leads 
short on short-wave a,Jjustment, 
no alteration of the grid circuit 
wiring is made. When long waves 
are used a transfer plng fits into 
the usual coil socket, and wires 
from this go up to the two termin:1ls 
on the top of the cabinet. The 
only alteration of wiring internally 
is to the lead which previonsly 
went from the plate of the last 
valve to the telephone terminals. 
This lead is now taken from the 
plate terminal to one of the moving 
coil terminals, the other of which 
is brought down to the telephone 
terminal and condenser. The 
original wiring is shown dotted in 
the uiagram. Two stiff wires are 
also taken from the terminals of 

the fixed coil to the two new 
terminals on the top of the box. 
This is also shown in the diagram. 
The transfer plug may be any 
ordinary coil socket plug suitably 
fitted with two flexible leads. The 
enls of these leads should be 
finished with brass spade terminals. 

For short-wave reception the 
moving coil socket should be kept 
short-circuited by a suitable plug, 
an I the aerial tuning coil is inserted 
into the original socket as pre­
viously. For long-wave reception 
the ordinary coil socket is connected 
by the transfer plug to the fixed 
s::>eket of the two-coil holder, and 
the shortening plug in the moving 
socket of the holder is removed 
and in its place a suitable reaction 
coil inserted. Reaction will now 
take place from the plate of the 
last valve on to the aerial direct. 
Owing to the fact that high­
frequency amplification of two 

'.[he complete Tra;lsatlantic receiver, skow.ing long-wave modification and note magnifying unit adaea, 
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stages is introduced between the 
aerial and the detector, a very 
small reaction coil will be needed 
and it will be found that if a small 
coil is chosen the adjustment of 
rectction is very smooth without 
overlap. Naturally, one must take 
all precautwns to avoid radiation 
on concert wave-lengths, and the 
reader is strongly advised to dis­
connect this two-coil holder when 
receiving broadcasting, for it is 
not necessary to obtain reaction 
in this way on that particular band 
of wave-lengths. 

The accompanying table taken 
from actual measurements on my 
receiver gives the approximate 
position for various .British . and 
Continental broadcastmg stations. 
In order that one may be able to 
utilise full range of reception, it is 
necessary to obtain the complete 
set of high-frequency tn:.nsformers 
in duplicate. There are five 
different transformers in this. set. 

When you have made the slight 
alterations described, be quite sure 
that your reaction is connected the 
right way round. It is by no m~ans 
obvious that you have the nght 
connection by testing in the usual 
way, for you can obtain capacity 
reaction quite readily when tl~e 
coil is so connected that magnetic 
reaction is impossible. If you have 
the coil the right way round you 
will find a very gradual increase 
of reaction effects as you approach 
the moving coil to the fixed. It 
will be rarely necessary to use a 
larger coil than about a 35 or 50 
Igranic even on the Eiffel Tower 
wave-length. A vernier adjust­
ment of reaction is obtainable on 
the potentiometer, an? after .a 
little practice you will find It 
possible to obtain extremely fine 
reaction on this s.et. In fact, I 
have never used a set which gives 
such fine control. 

Any good make of coil can be 
used in this set, and the fact that 
I have indicated Burndept concert 
coils in some cases and Igranic in 
others is not a1ly indication of my 
preferences. These figures were 
given because the coils happened 
to be on hand when I was carrying 
out the particular test. I have 
used Gambrell, Atlas and Pye 
coils equally successfully. 

It will be noticed that the :\To. 5 
transformer of this series is marked 
? ooo metres and over. This 
p~rticular tra~sformer is alm?st 
aperiodic, bemg wound with 
resistance wire. For this reason 

Wiring of the modification. The original 
plate circuitwiring is shown dotted. 

it covers a wide band of wave­
lengths, but for very long waves 
I would recommend a resistance 
capacity coupling, the practical 
form of which, for use in this set, 
I hope to describe next month. 
·with this resistance capacity 
coupling it will be possible to 

receive with high efficiency the 
longest wave-lengths now in use, 
one set of coils, the transformers, 
and this coupling covering the 
whole range of wave-length from 
150 metres to 30,ooo or more. The 
instrument is thus a true universal 
set of very high efficiency. 

APPROXIMATE CALIBK\TIOXS. 

Trans-
Stati111. Coil. A.T.C. former. H.F.C. 

Burndept 
Concert Coils. 

Cardiff .. 2 46 2 40 
London .. 2 84 2 54 
:\fanchester 2 90 2 56 
Bournem::JUth 3 26 2 6o 
Xewcastle 3 40 2 66 
Glasgow 3 50 2 72 
Birmingham 3 6o 2 78. 
Aberdeen 3 126 2 IIo 

Croydon, Lympne, etc. 
Burndept. 

75 II8 3 IIO 
Burndept 

Concert Coil. 
Ships (6oo metres) 4 36 3 24 

lgranic. 
Hague .. lOO IJO 3 170 
Radio la 200 30 4 88 

Burndept. 
Eiffel Tower 300 44 5 0 

Burndept 
School of Posts and Concert Coil. 

Telegraphs, Paris .. 3 IOO z ISof: 

Transformers. 

I. 150 to 300. 
2. 300 to 6oo. 
3· 550 to IIOO, 
4· IOOO to 3000. 
5· 2000 and over. 

rsG 
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THE MEASUREMENT OF 
QUANTITIES 

WIRELESS 

By E. I!. CIJAPMAN, M.A., D.Sc., F.R.Mct.Soc. 

This is the third of Dr. Cltapman's articles on measuring wireless quantities. Previous 
articles appeared in July and August. 

ONE of the most engaging 
things ab::mt wireless 1s the 
way in wh;ch an experi­

menter can get excellent re.mlts 
without the least knowledge or 
appreciation of the numerical values 
of the electrical quantities involved 
in the constrll(;tion of the apparatus 
he uses. If, for example, 
a wirele3s enthusiast is 
asked to state the best 
range of resistance values 
for a filament. rheostat, 
his reply is very L.kely to 
be to the effect that he 
neither knows nor cares, 
but that he can tell you 
where you can get a good 
f4lament re.;istance for such 
and such a pr;ce. 

It speaks most eloquent­
ly for the skill of the 
technical de.;igner and for 
the ·work done by the 
manufacturer that the 
wireless exper:menter can 
get along so well with no 
more knowledge of the 
electr;cal properties of h s 
component parts than the 
manufacturer chooses to 
tell h;m. Yet the average 
exper;menter is very much 
hke the man who in­
variably purchases ready­
made clothing and who 
has never experienced the 
delights of a suit made 
for himself and tor no 
other man on earth. 

111.-RESISTANCE. 

dictionary tells us that a million­
aire is a man who possesses a 
million pounds, yet this dictionary 
definition will no more help us to 
pick out a millionaire in a ·Lyons 
teashop than the text-book clefmi­
tion of a megohm will enable us to 
pick out a megohm resistance from 

megohm resistance of an insulator. 
In order to see that this difference 
is very great, it will perhaps be best 
to make comparisons between 
things we can visualise. A foot 
of 44 S.W.G. copper wire has a 
resistance of ¥ery nearly I ohm. 
To get a megohm resistance with 

this wire, a length of 
190 miles would be re­
qu:red. Eureka high 
re.;istance w;re of 22 

S.\V.G. has a resistance 
of a little over 1 ohm 
per yard. In making a 
filament rheostat, about 7 
yards of this wire would 
be needed. A resistance 
of 2 megohms would call 
for 520 miles of such 
wire. 

The formula for the 
resistance of any substance 
is a very simple one, 
depending only on the 
length of the portion nsed, 
on the area of the cross­
section of that portion and 
on the substance itself. 
Yet it is seldom practic­
able to calculate' resist­
ances fr~rn the fonhula 
since the lengths involved 
are usually great and in so 
many cases the conductor 
is done up in inaccessible 
form, as, for example, 
the wire in a tuning coil. 

Every experimenter 
knows that a good average 
value for the resistance of 
a grid leak is in the 
ne:ghbourhood of two 
megohms ; yet how many 
of those experimenters 

To get I Megohm Ref!ffa~ce with 44 SW.G 
Copper Wire a LengCIJ o/'.11/;re /i'eachmg l'rom 
London to Leeds wovld be /i'eq_v;red. 70 get ;c 
Meqohms Resistance with 22 S W.G EvreA-a 
Wih! a Length of' Wire /i'eachin_q /'romLondonto 
Aberdeen would .be /i'eqVIi"ed: 

Now the materials used 
in wireless work may be 
classified roughly as con­
ductors and insulators, 
the former having com­
paratively low resistances 
and the latter compara­
tively high resistances. A 
comparison of• the resist­

think of and under stand the 
difference between a megohm 
resistance in a grid leak and 
an ohm resistance in a filament 
rheostat? 

The text-book tells us that a 
megohm is a million ohms, · The 

the junk box of a wireless experi­
menter. 

With regard to the measurement 
of resistance, the first essential 
is to get a very clear idea of the 
difference between the ohm resist­
ance of a conductor and the 
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ances of some of the well-known 
materials, conductors and insu­
lators, may be made from the 
figures given in Table I. 

It will be readily understood 
that the methods used for the 
·measurement of the resistance of 



MODERN WIRELESS December, I<)ZJ 

a condt:ctor in ohms will not 
re:esoarily be applicable to the 
measurement of the resistance of 
an insulator in megohms. Most 
experimenters arc familiar \vith 
the practical methods of measuring 
the resistances of metallic con­
ductors. The resistance of a coil 
of copfer wire maT be measured 
by placing the coil in ser:es with 
a Daniell's cell and a milliameter 
and connecting a millivoltmeter 
io the ends of the coil. If the read­
ing of the millivoltmeter be E, 
and the reading of the milliammeter 
be I, the resistance of the coil in 
ohms will be E divided by I. 
Should the ranges of the two 
instruments be unsuitable, an extra 
'resistance has to be put in series 
with the coil. It is scarcely neces­
sary to mention that the most 
accurate and convenient method 
of measuring resistances is by 
means of some form of Wheatstone 
br:dge and l'!tandard resistances. 

Recent developments in wireless 
receiving circuits have called for 
high re.sistances, both fixed and 
variable, of somewhat different 
values from the standard 2 
megohms grid leak. The measure­
ment of such high resistances has 
become rather important. 

The high resistances used in 
wireless circuits run from about 
so,ooo ohms to 5 megohms. It 
is interesting to note from Table I 
that it is as useless searching tor a 
high-resistance material amongst 
the insulators as amongst the con• 
ductors in that table. There are, 
indeed, verv few substances whfch 
possess the resistance property 
required for grid leaks and other 
such high resistances. One sub­
stance which has' been U!?ed a great 
deal is graphite. A bar of graphite 
Io centimetres long and I square 
millimetre in cross-section would 
J1ave a resistance of 2 or 3 ohms. 
Graphite, however, can be m:ed in 
the form of a thin film or as a 
pencil line and high resistances so 
obtained. Another substance which 
has been used a great deal of late 
is blotting paper or thin card soaked 
in indian ink. As with graphite, 
no guiding values can be given 
because of the variation in the 
composition of the material and in 
the manner in which it is applied. 

The more one goes into the ques­
tion of high resistances, the more 
one realises how dependent the 
wireless experimenter is on the 
accurate measurement of such re­
sistances by reliable instruments .. 

ror accurate measurements of any 
kind, accurate measuring instru­
ments are absolutely necessary, and 
the greater the accuracy of an 
instrument the greater is its cost 
likelv to be. 

ror the measurement of resist­
ances of the· order of ~everal 
megohms, it is possible to employ 
a substitution method. A very 
sensitive reflecting galvanometer 
and a cell are required. The 
unknown resistance, R megohms, 
is placed in series with the cell and 
the galvanometer and the deflection 
of the galvanometer is noted. 
Next, the unknown resistance is 
replaced by a known standard 
resistance of, s~y, I megohm. 
The deflection 1s again noted. 
The value of R in this ca~e would 
be the second angular deflection 

.'·0 

·.9 ~ Fig. 2. 
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arcl range for such an instrument 
being o-40 megohms. J\Tegger 
testing sets are, however, expensive 
things. They arc doubtless beyond 
the means of the average experi­
menter, although a radw society 
might find it possible to purchase 
one for the use of its members. 

Theoretical considerations sug­
gest that the solution of the prob­
lem of measuring high resistanccs 
\vith simple apparatus may be found 
in the use of a 'standard condenser 
of careful design. The time taken 
to charge up a condenser to a given 
pressure depends on the product 
of the capacity of the condenser 
and the resistance through which it 
is charged. Suppose that a con­
denser of capacity C microfarads 
is being charged through a resist­
ance of l\I megohms and that the 

Calculate the fraction 
Observed Volt 
--- ~"··~----

Original 
age_ 
ge Volta 

Find from the curve the value of X cor~ e-
sponding to this fraction 

T 
Use the formula R= X times 

I 
I 

~ ·~ 
.......... 

........... I l 
~ 
tj ·:1 

~ 

........ ...._ 
r--

-~ ·4 ·6 ·& .t·O 1·~ 1·4 1·6 .t·8 ~-o ~-~ ~·4 .fl·fJ 2·8 :J·O 
~V.Elf OFX, 

divided by the first angular deflec­
tion. In general, if H 1 be the 
known standard resistance in 
megohms, the value of R would be 
H 1 multiplied by the fecond angular 
deflection dwJded by the first 
angular deflection. 

Amongst electrical instruments 
for the measurement of high re­
sistances there is the " rr.egger" 
testing set, wlich contains an 
ohmmeter and a magneto-generator 
giving anything up to r,ooo voltr. 
The magneto-generator is a direct 
current mach1ne geared to give, 
in themore expensive instruments, 
a. constant Sfeed of turning and 
therefore a constant pressure. 
There. is also the " bridge-megger " 
testing set, which combines the 
functions of a" megger "with tho~e 
of a Wheatstone bridge, the stand-

rs8 

brr.e taken in making the terminals 
of i he condcn~·cr show a potential 
d:fft>,TPCC e':nal to the steady 
applied voli ::-.ge is T seconds, then 

T 5 C ;\J. 
If a conden~ t>r of r m: crofarad 

be used, the tirr.e T divided by 5 
g1ves the value of the unknown 
resistance in megobns. 

An alternative method may be 
cleYeloped from the following : 

Charge the condenc·er of known 
capacity and allow the charge to 
kak away through the high resist­
ance who~e value is to be found. 
After an interval of T seconds, 
obc:erve the terminal voltage of the 
condenser. Work out the fraction 

Observed voltage 
Ongmal voltage 

and from the accompanying curve 
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(Fig. 2) find the corresponding 
value of X. Substitute this value 
of X, the value of T in seconds 
and the capacity value of C of the 
condenser in microfarads in the 
following formula : 

T (second') 
R (megohms) =XC (C . -·.· -1n micro-

farads). 
A numerical example might help 

to make the calculation clear. A 
condenser of capacity 2 micro­
farads IS charged up and on dis­
charging through an unknown re­
sistance it is noted that after 8 
seconds the terminal voltage of the 
condenser is ! of what it was 
originallyo From the curve we 

have for a value of the fraction 

equal 
1.38. 

Observed voltage 
Original voltage 

to !. a value of X equal to 

By putting X= 1.38, T= 3 and 
C= 2 in the formula we get 

R 
8 . 

= --8 times 2. 
!.3 

= 3 megohms very approxi­
mately. 

EDITORIAL NoTE.-In our Octo­
ber issue Mr. Cowper described a 
practical method of measuring 
high resistances with a Neon lamp. 

TABLE I. 
RESISTANCES. 

The resistances given are for bars of the material 
and I square millimetre in section. 

10 centimetres long 

NoTE.-A billion is a million millions. 
CoNDUCTORs. 

Silver .oor6 ohms. 
C~pper .oo 1 8 

• 
Gold .0024 

Tin . or 13 
Nickel .OII8 
Steel ,0199 
Lead .ozo8 

INSULATORS. 
Celluloid 20 million megohms 
Glass Up to so,ooo million 

megohms . 
Porcelain 30o,ooo million 

megohms. 
Mica I billion m(!gohms . 
Shellac 10 

Ruby mica . . 50 
Hard rubber r,ooo 

OOOOOOOOOOODOOOOOOODDOODOODODOOOOODOODOOOOOOOD 
0 0 
0 0 
B CONTROLLING TUNED ANODES B 
[] 0 
0 0 
UODODDDDDODODOOOOODOODOOOOOOODDODODODDDOOODDOOOO 

T HERE can be no doubt that 
the tuned anode method 
of coupling high-frequency 

valves has very great advantages 
over other systems. It is cheaper, 
it gives a greater volume of sound 
to the set, valve for valve, and it is 
more selective than other couplmg 
circuits. It has, however, one 
strong disadvantage. Owing to 
the internal capacity of the valve, 
which provides a coupling between 
grid and plate, osc;llation is very 
liable to occur when both their 
circuits are tuned exactly to the 
frequency of an incoming signa.!. 
A single tuned anode stage con­
trolled by a grid potentiomeler is 
not too difficult to handle, but 
when two are in series the set 
becol'r\eS very hard to control, and 
to add a third is almost outside 
practical politics. 

writer has come to the conclusion 
that the only one which is really 
satisfactory is to use a variable 
resistance in series with the anode 
inductance. Fig. I shows the 
variable resistance control of two 
tuned anodes. Any potentiometer 

with a resistance of about 
zoo ohms will do, but the most 
convenient type of instrument, 
since it can be mounted below 
the panel with only its knob 
appearing on its upper ·side, is 
tlP.t about to be described. 

The former is a piece of ! in. 
ebonite, 3! inches long and I inch 
wide. On to it are wound about 
200 turns (the exact number is 
not important) of No. 30 enamel 
covered resistance wire. This will 
give a total resistance of about 200 

ohms. The ends of the wire are an­
chored to two small tags. These 
are to be used also for soldering 
on connections. The arm can be 
made from one of those intended 
for multi-stud selector switches 
that can be purchased from adver­
tisers in this journal for about a 
shilling. To adapt it one simply 

Fig. 2.-Details of fixing. 

arranges its parts as shown in 
the drawing. The hole for its 
bush is drilled in the panel t in. 
below the lower end of the resis­
tance-wound former, when it has 
been fixed in position by means of 
screws. The enamel is scraped 
off the wire along the curved path 
taken by the laminated arm. The 
arm itself should be reduced some­
what in breadth with a file, so that 
it does not make contact with a 
great number of turns at one time. 

The series resistance is very 
simple to use : one simply throws in 
the smallest possible amount ot 

(Continued on page 165.) 

~ .E-------- HT+ 

After try;ng a good many of 
the various methods of control the Fig. I.-The position of the resistance. 

I 59 
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LO OD-SPEAKERS 
and How they Work. 

By E. ALEXAXDER. 

In this article the writer describes a number of interesting experiment~ lL'ilh home-made loud-speakers, 
and e:rplains the principles upon wllic~ the commercial types are ba~ed. 

I N the everyday language of 
w1reless a loud-~peaker is 
an mstrument wh eh will 

distn bute the sound reproduced 
over a large area and w. th suffic ent 
volume to enable the sound to be 
heard without the neces<oity of 
weanng the head-phones. The 
head-phones func-ioh in exactly 
the same way as a loud-speaker, 
but the column of air to be v1 bratecl 
is so much sn aller that a less 
powerful repro­
ducer 1S needed 
to make the sound 
comfortably aml­
ib:e. In addit10n, 
the column of mr 
is entirely en­
clo,ed, wh1le 1n 
the ca:ce of the 
loud-speaker the 
sound has to be 
broadcast m to the 
surround. ng air. 

up and a:.:ti:.:a of the ordinary 
type of telephone receiver. The 
first essenbal1s to 1mp.ut vibrations 
to the air. This is generally clone 
by hitting it ! The actwn is 
usually, alas, performed by means 
of a metal phte generally known 
as a diaphragm, wh,ch " hits " 
the air by its movement and 
imparts the necessary vibrations to 
it. The vibrations thus created 
travel as waves through the air 

its penphery, 1s supported above 
and . clo~e to an eiectro-magnet 
cons1stmg of a permanent magnet 
(to g.ve a constant tension to 
the diaphragm), with an electro­
magnet super.mposed upon it to 
vary the pull or, 111 other words, 
to vibrate the lraphragm. The 
varying current wluch comes from 
thewireless receiver passes through 
the c:>ils of the super-imposed 
electro-magnet, thus vibratmg it 

and reproduc:ng 
the sounds origi­
na tmg from the 
broadcasting 
stat10n. 

A telephone re­
ceiver or loud­
speaker is there­
fore an exceedingly 
Simple p1ece of ap. 
paratus, and con­
sidenng the range 
of sound that it 
reproduces, a won­
derful example of 
human ingenuity. 

It may be 
thought that from 
the forego,ng re­
marks the makng 
of an effic.ent 
loud-speaker is a 
simple matter re· 
quinng small skill 
and certa~nly no 
exper.ment and 

It IS a common 
fallacy that loud­
speakers are a 
w'reless:nvention. 
This is very far 
from be.ng the 
case. Loud­
speakers were 111 

use lonf..( before 
''ireless was ln­
ven~ed, and have 
been 111 successful 
operat10n eve1• 
since. The gramo­
phone 1s a typ C'l! 

A giant loud-speaker at the All-British Wireless Exhibition. research. Th' s is 
very far from 

example. Before the advent of 
w,reless, electr.cally operaLecl loud 
-speakers were used on sh ps where 
they were, and stlll are, needed 
for transmi ttJ ng orders, thus 
obviating the necessity of hold.ng 
a telephone rece ver to the ear 
when !tsten ng. Th s type of loud­
speaker atta ned a very h gh 
effic ~ncy and undoubtedly formed 
the has•s of some of the better 
instruments now used 111 wireless. 

It \vill help us ~owarcls an 
understand ng of loud-speakers if 
we run over the propcrt1es, make 

and, impinging on our ears, convey 
to us the sensation of sound. In 
the case of head-receiver telephones 
the air thus hit is, in form, a small 
column enclosed in the chamber 
formed by the head-phones and 
our ears. In the case of the loud­
speaker, however, the air thus hit 
and vibrated is of an immensely 
larger volume and 1s only enclosed 
(when it is in use imloors) by the 
walls of the room. 

The movement of the diaphragm 
is obtained by magnetic action. All 
iron diaphragm, clamped around 

being the case. S.mple though the 
actual operation of a loud­
sp~'aker may be, the in5tru­
ment itself is most cltff[cult to 
des,gn, and endless tnal and 
expenment is needed to produce 
an art:cle in any degree effic.ent. 
l\Iy first home-made loud-sp~aker 
was built in I<)IS, the makng up 
consisting of attach ng an em ply 
tin (plum and apple) to an onLnary 
ear-p,ece. 
ambitlOU', 
became a 
volume. 

Later I became more 
and the horn portion 
b.scui t tin of larger 

Crude though these 
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devices were, they served their 
purpose admirably, on two occa­
sions being used to broadcast 

It may be interesting to give 
an account of some of the out­
standing points in my experiments, 
as it may lead some thoughtful 
person to produce a new device 
working on a new princ1ple, more 
satisfactory than any yet. · 

We have already seen that the 
fundamental. principle of sound 
reproductwn is that something 
is made to " hit " the air and thus 
produce vibrations. These vibra­
tions are of a frequency depending 
on the nature of the impact, and 
the problem to solve is the best 

• means of "hitting" or imparting 
the necessary vibrations to the air. 
Musicalmstruments, generally, em­
ploy one of two methods of setting 
the air in motion. Either a reed 
or string is vibrated and this hits 
the air; or a column of air is set 
in motion (either by the player's 
lungs or an air pump) and is made 
to impmge upon a sharp edge, 
the impact causing the air to 

NEEDLE 
HOLDER 

Fig. 1.-The gramophone repr(J.. 
ducer, showing how a column of air 

is set in motion. 

(over land line) a concert in the 
trenches. 

These experinients were my first 
real introduct1on to the problem 
of "loud-speaking," and experi­
ments have continued ever since. 
The end of 1918 found me trying 
to produce a distortlonless instru­
ment for speech, and here my real 
difficulties started. Incidentally, 

. ----l~ 
EFTECTN£ AREA 

J---'D""'IA.c;~;,:::HR~ 
Fig. 2.-Skowing- how the useful 
area of a diaphragm is reduced to 

about -!in. diameter. 

judging from the reproduction given 
by the various models then mar­
keted, I was not entirely alone in 
my difficulties. 

Fig. 3.-An example of electro­
magnetic coupling. . 

vibrate. Such methods can only 
produce a limited range of note 
dr frequency of vibration owing 
to the nature of the string, reed, 
or column of air, !lnd are obviously 
unsmtable to reproduce the multi­
plex v1brati9illi covering the whole 
of the audible range of sound. 
Another method has had to be 
sought wherein the member which 
impacts the air has no particular 
natural frequency and can be 
vibrated over the whole range of 
aud1 ble some d. 

This problem first presented itself 
when the telephone and the gramo­
phone were invented, and the 
method employed, developed and 
adhered to has been the d:a­
phragm. A small circular flat 
plate about 2 ins. in diameter is 
clamped at its periphery, motion 
(vibratiOns) are imparted to its 
centre, and being thus set in motion 
it strikes the air and vibrates it, 
reproducing the original vibrations 
of the voice or musical instruments, 

On examining the action ot a 
diaphragm one is surprised at 
the excellence and efficiency of its 

t:~ECTRO- MA6NETIC 
&V&TEM 

Fig. 4,-The usual loud-speaker 
system. 

rept;od.uction. In the first place, 
being cla111ped about its periphery 
it is damped. This is actually an 
advantage; · -When the diaphragm 
is Vibrated .. a senes of ripples, 
similar to those ripples produced 
w)1en a stone is thrown into a 
pond, are :formed in the diaphagm 
and spread o1.1tward over it. These 
ripples die away slowly towards 
its periphery and, as all the vibra­
tions arc .of different frequencies, 

Fig. s.-Another commercial type. 

some tend to die away ear·ier 
than others. There is thus a 
tendency to catch up with the 
slower ones. vVhen th'.s super-
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imposition occurs some notes are 
either unduly reinforced or nullified, 
the re~ultant sound being e1ther 
too strong or too weak. In either 
case it is not the right note, and tS 

an midesirable one. The damptng 
action tends to mimmise- thrs. 
Again, as it is impossible to obtain 
a material for the diaphragm which 
will not introduce a natural fre­
quency of its own, certain notes 
impressed on the diaphragm will 
coincide with this natural frequency 

•v 

ELECTRO· 
MAGNET. 

r,o861N5 
CONTA!NlNI 
COil~ 

lNPlJT 

Fig. 6.--A directly mechanica!!y­
coupted loud-speaker sy>tem. 

and harmonics will result. Gener­
ally a fairly high-p1tched ring.ng 
note is produced. 

To avoid these difficulties the 
useful area of the diaphragm has to 
be reduced to aLout half an inch 
1.hameter, wh:ch means that this 
area of any diaphragm is only about 
1- I 6th of the total area. The 
whole of this useful area is concen­
trated about the centre, where the 
means of setting it m motion are 
in all cases situated. 

The means of actuating the dia­
phragm are two--electro-magnetic 
and mechanical. In either case the 
coupling has to be of a very posit1ve 
nature or subsidiary VIbrations 
would be set up con11icting with 
the main vibrations. ;\lore depends 
on this coupling than is generally 
supposed, and often the poor 
results obtained can be directly 
traced to this source. 

The gramophone and some loud­
speakers are examples of the duect 
mechanical coupling, and the tele­
phone an example of electro­
magnetic operatwn. In the case 
of the direct mechan:cal couphng, 
n rod. le' er or reed is ng1dly 
cl;nnped to the centre of the 
diaptEagm, and in the case of 
lecuo-magnetical coupling the 

diaphragm, which is, m th1s case, 

a thin sheet of soft iron, is disposed 
in a magnetic circuit of wl:uch, 
in the. better types, it forms the 
major part. 

December. r923 

compromise essential, tor If ti1e 
diaphragm is near the poles of 
the magnet and the gap therefore 
small, the ll:aphragm occasionally 

Fig. 8.-Gcnerat met!tod of f1Panding the c·ibrating column of air. 

The particular disadvantages strikes the pole pieces, and if 
under which the direct mechanical situated at any distance from 
type works are the nature of the them, the pull 1s tremendously 
material and the necessity of rigid d1mm'shed. Means of adjustment 
coupling. The nature of the of the gap are usually provided. 
matenal is such. that it must have The actual construction of the 
a natural frequency of its mvn, vanous types of loud-speaker vanes 
and the rigid coupling produces with each make of instrument. 
distortion. Nevertheless, this type l\la:nly, hm,·ever, they fall into 
suffers less than the electro-magnetic three categories. The first of these 
type, as in the latter type the is generally nothing more than a. 
diaphragm must of necessity be superior smgle telephone receiver, 
iron, a very poor substance with havmg a horn or sound expandmg 
wh:ch to produce pure tones. device attached thereto. The 
:\Iica, glass, etc., can of COtlrse second is an elcctro-magneLc ~ys-
be used in the mechanical types. tem attached directlv 

In t]1e case of the iron diaphragm am! mechan'cally t;J 
the nature of its method of opera- a diaphragm, also 
tion necessitates the gap in the with a horn attached, 

and the third is au 
electro-static method 
mechan:cally coupled 
directly to a dia­
phragm to wh;ch the 
usual horn is at­
tached. 

The· t e I e p h o n e 
watch receivers again 
fall into two main 
categories. There is 
the type where a per­
manent magnet has 
soft iron pole pieces 
attached to it, on 
w h: eh are wound 
cods of wire ; these 
coils being connected. 
to the source of 
varying current. The 
pole pieces are di<• 
posed at the centre 
of the diaphragm. A 
refinement ol this 
type IS that wherein 

_,---"===='--~--'-----'-----'==-----• the magnetic Circuit 
"---------------~--------.\is completed via the 

1-;ig. 7.--An electrostatic loud-speaker. diaphragm, thus COil· 
centrating the whole 

of the lines of force through it, 
thereby increasing its sensitivity; 
a further refinement consists in 
placing a reed between the pole 

magnet:c fi~ld being a minimum, 
a rapid diminution of strength of 
pull being caused by an mcrease 
in the air gap. This makes a 

r62 
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pieces and attaching the reed to the 
diaphragm. 

The type which employs an 
electro-magnetic system directly 
mechamcally coupled to a dia­
phragm has an electro-magnet, 

the same limitations as any other 
dtaphragm. 

Havmg now considered tre vari­
ous methods of " hitting the air" 
let us see how the waves are 
expanded from the small column 

Fig. ').-Shozuing ba}le rings in the horn. 
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immediate neighbourhood of the 
horn. 

Here again most of these types 
work under disadvantages. As 
is the case w.th an organ pipe, 
the column of air in the horn has a 

Fig. Io.-Exltrior of the nsultant !oud-speal,·,w. 

gene:·ally pot-shaped and energised 
from a separate source. Suspended 
in tks field and chrectly mechan.c­
ally coupled by a rod or lever to 
the d1aphragm, is a coil of wire 
connected to the source of varying 
current. Here the action is that 
the varying current in the sus­
pended coil produces a varying 
magcctic field which interacts with 
the magnetic field of the ma;n 
electro-magnet and by reason of 
the direct mechan cal coupling 
vibra'.es the d. aphragm. 

The electrostattc method employs 
a peculiar princ.ple of surface 
attraction. In constructwn it 
usually take:> the form of an agate 
cylmdrical drum over which a 
copper, or similar metal, band is 
wrapped. The cylinder rs revolved 
by a small motor or clockwork at 
a uniform rate. To one end of the 
band is directly coupled mechan c­
ally a diaphragm, the band be ng 
secured at the free end by a fairly 
stJff spring. Contact is made to 
lead the band and by means of a 
brush or stmilar suitable method 
to the cylinder; as the current 
varies the attraction of the "band 
to the cylinder varies with it, and 
the drag on the d1aphragm due to 
the rotation is accentuated an<l 
reduced. This method g,ves good 
results, but is not universally 
applicable, ow:ng to the no l5e of 
the motor and attendant difficulties 
of drivmg the cylinder. Further­
more, the diaphragm suffers from 

which is hit bv the centre of the 
d:aphragm. · 

Apart from one or t\\'o " freak " 
methods of expanding the volume 
of air, in general, in both gramo­
phones and loud-speakers, the a:r 
is conta ned in a tube \\·hich takes 
the shape of a horn. 

Fig. I I .-A shell loud-spe:<her. 

The short column of vibrating 
air is connected to a larger column 
in the expanding tube and vibrates 
th1s larger column of air ; the 
larger column of air at the mouth 

oof the horn vibrates the air around 
it, the sound is expanded, and thns 
fills a room or spreads around the 

natural frequency of its own and is 
Lable to resonate at that frequency, 
also the shape, or "flare " as 1t 
is called, of the horn affects the 
tone. The material from which the 
horn is constructed may 'i!brate on 
certa n notes owmg ag:1:n to a 
natural frequency of its own, and 
anv movement, extraneous sound 
or· jar, imp;ng ng on the waJls of 
the horn, produce similar but 
mar:n fied sounds in it. 

1~he first senes of experiments 
undertaken was confined to the 
horn. A good sens1trve watch 
reseiver had a tace plate, attached 
to the ebonite cap, so constructed 
that a vanety oi horns could he 
attached. A horn of expand;ng 
cl ameter from t in. at the face 
plate to 2 ft. at the open: end and 
J 2 ft. long ·was construct€d of stiff 
dry cartridge card, and when com­
pbted was giY~n two coats of 
spirit varnish to stiffen it and ksep 
out moisture. This was suitably sus­
pended and a series of voice a·:d 
m ~1sical te3ts given it. Magnification 
was considerable and tone fair, but 
extraneous sounds so magnified 
that often a cough would rer;der 
the m~1sic inaudible and any dia­
phrarm fault or rattle was amplifi·cd 
a hundredfold. There was also a 
tendency to prolong certain notes, 
m·tk!ng the reproduction impure. 
The tub~ was now gradually cut 
down foot by foot and tests m'lde 
at each alteration. \Vhen it was 
ab:mt 5 ft. in length, the b~st all-
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Fig. 12.-A laud-speaJ,er of uni<JU8 
design. 

round results were obtained. Con­
tinuing this experiment, the inside 
of the horn was given a coat of 
paste and sand thrown on it, thus 
roughening the inside surface. Tone 
and clality were greatly improved 
thereby, with no loss of volume. 

fig. 13.-Side view uf horn. 

Another method of eliminating 
disturbing vibrations was to intro-' 
duce baffie lings into the horn, 
thereby dividing it up into compart­
ments. There is little to choose 
between the two methods; roughen­
ing is easier to do, and I am not 
sure that scientifically it is not 
more correct. 

The next experiment took the 
shape of fitting a watch receiver 
to the mouth-piece of a brass 
musical instnment. This con­
firmed my views with regard to 
the expanding horn, and I put down 
the defects it revealed to the smooth 
inner surface and the fact that its 
coiled length was not suitable for 
a large range of sound reproduction. 

From these experiments I con­
cluded that the horn should be 
5 ft. long, should have a roughened 
interior and a fairly solid wall. 

Fig. q.-Base of instrument. 

In order to contain a 5-ft. horn in 
a reasonable space and produce an 
instrument that has a decent 
appearance, I decided that it 
should be made on the fol~owing 
lines. A short expanding diameter 
horn with a right angle flare orifice. 
Contained in the base the remainder 
of the 5 ft. of horn in the shape of 
a spiral expanding tube, the 
operating diaphragm of the tele­
phone receiver being situated at 
the small end of the spiral tube 
and the upstanding horn at the 
larger end. The upstanding horn 
can be of square section and can be 
built of fairly thin wood or stiff 
card. The·spiral expanding- tube 
can be made in two halves by any 
worker in wood and glued togethe.r. 

There is no need to more. than 
mention the various. methPds of 
adapting . ·existing. sound rt)pro-, 
ducing apparatus, such as the 
gramophone. They are all good 
as ordinary horn reproducers go, 
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and are now a commercial product. 
to be obtained anywhere. Any 
existing sound reproducer can 
be converted for wireless reprcduc-

d/@/////2/////,//;J!///////////// 

Fig. rs.-Ceiling· dispersion and 
reflection loud-speaker. 

tion with more or less good results, 
depending on the instrument in 
question. 

My next experiments centred 
round making a horn reproducer 
of more convenient share ar:d 
appearance than those commercially 
exploited. They took valious 
forms. such as a large shell, now 
well known, and which gives very 
excellent tone, but is rather noisy. 
Consideration of space produced 
two other types, one shaped like 
a flattened capital C, with the 
telephone receiver disposed vertic­

, ally at the tail of the C. I was not 
impressed with this. Another, and 
very successful type, consisted of a 
bowl of regular concave interior 
surface. The telephone receiver 
with a short horn attached is 
situated at the radial point of 
the concave with the horn point­
ing inwards. This method can 

Fig. r6.--Cone 011 diapl;ragn:t loud­
speaker. 

be focusscd like a searchlight, 
and gives very even dispersion 
and quite good volume and tone. 
To a large extent also it eliminates 
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distortion. A variation of this 
method, and one which I apply 
with great success, is to suspend the 
telephone receiver and short horn 

Fig. I 7 .--Cone and armature loua 
speaker. 

near, and pointing at, the ceiling. 
The sound is well spread out and 
reflected, and has the advantage 
of bemg distributed by a solid 
smo<Ji;h surface. 

1 have not tried any electro­
' tatic methods, as the only one 
1 know, as previously explained, 
has to have a motor to operate it. 
I am strivmg for simplicity as well 
as perfectwn, and have no use 
for a method wh1Ch involves a 
dnving motor, be it electr;c or 
clockwork. 

My attention next turned to 
hornless devices, with the follow;ng 
results. An ordinary watch re­
ceiver had a small hole drilled 
in the centre of the diaphragm. 
By means of th1s hole a shff paper 
cone was attached to the diaphragm 
so that the whole cone vibrated 

and affected the surrounding air. 
Although not very loud, this device 
proved quite effic:ent for certain 
purposes. A development of this 
was an electro-magnetic system 
made up from the parts of a watch 
receiver in such a manner that 
the pole pieces pointed inwards. 
A soft iron armature was sus­
pended between these pole pieces, 
the armature having a stiff card 
cone attached to its upper end. 

Fig .. rS.-Heart-shapcd board type 
loud-speaker. 

The cone and armature were sup­
ported by a wooden bar spring. 
Mounted on a wooden base and 
stood on a table, this device, while 
aga'n not very loud, had an ex­
ceedmg soft and clear tone. I 
thmk there are possibilities in this 
direction. 

Two more efforts concluded 
broadly my main experiments. 
They are the same in principle 
but dtfferent in appEcation. A 
stiff heart-shaped card was sus-

The giant masts at "LY'' (Bordeaux), a station which has been heard 
ii1 Australia. 
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pended r;g;dly from point~ around 
it3 per:phery. At the root 
a p:ece of soft irm forming an 
a:mature was attached. A watch 
rece;ver minus diaphragm was d:s­
posed w:th as small an air gap as 
po.>sible opposite the armature; 
it should be adjustable as to 
position. The results w;th this 
were the b3st so far obtained. 

Continu:ng, I tr;ed a resonator, 
using the same pr:nc pie, arrcl bent 
up a fa-rly th'ck sheet of wood 
ab::lUt 14 ins. square w:th a short­
long-short ripple in it. The arma­
ture was attache<! to th peak ot 
the first short ripple and a watch 
receiver with poles arranged fo 
point inwards disposed about the 
armature. I l'ke this instrument 
'better than any of the horn vanety, 
and propose to devote my future 
attention to similar devices. 

There is a long way to go and 
little has been done. May I ask 
others who have tried, to record 
their failures and successes for the 
general good. Several of the 
devices wlrch I have de,cnbed 
form, I believe, the subject matter 
of patents. I have, however, 

Fig. Ig.--Wuoden resonator loud­
speaker. 

merely been strivmg along certain 
lines for defin:te results, and one 
th,ng suggests another. Thus one 
is led along to keep on trymg. 

(Continued from page I 59.) 
rec;:stance to prevent oscillat1on. 
When you start tumng use all 
or most of the res1stance Then 
when the best adjustment of the 
condensers has been found, reduce 
it gradually until you have just 
suffictent to allow the knob of 
either condenser to be turned 
without proclucmg squeals in the 
rece1vers. Once the correct adjust­
ment of the res1stance has been 
found, it wlll remam very nearly 
constant, only slight vanatlons 
be,ng necessary to keep the set in 
full control at all times. If a 
good deal of res1stance IS used, 
when searclung operatwns are m 
progress, one need have no fear of 
causmg mterference with others, 
such as usually occurs with the 
uncontrolled set. R. W. H. 
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T HEH.E llas been a revival 
of interest recently, so far 
as English radio literature 

is concerned, in various modifica­
tions of the famous De Forest 
Ultraudion circuit, long popular 
amongst American amateurs, for 
whose standard type of equipment 
of variometer and soft detector­
" toobs" it is peculiarly adapted. 
For short-wave reception in a 
crowded and unregulated ether, 
some type of this Ultraudion 
with only electrostatic reaction 
(all tuning being carried out with 
a single variometer and a variable 
reaction-condenser), provides a 
simple and quite sensitive circuit. 
However, it must be approached 
with some caution if proposed 
seriously for use in broadcast 
reception on this side of the water. 

The standard types of De Forest 
circuit are shown in Figs. I and 2 ; 

the particular arrangement may 
seem at first glance a trifle un­
familiar, but t)Jey are arranged 
here in this manner for the sake 
of clearer contrast with the later 
developments, Figs. 3 and 4· 

The latter circuits are obvious 
modifications of the original 
Ultraudion, associated with the 
names of May and Alhright respec­
tively ; and some lively claims 
have been brought forward recently 
as to their merits. 

The original De Forest circuit 
No. r is not suitable for English 
valves and components: on trial 
with an H. valve and reasonable 
H.T. it will be found hard to make 
it oscillate when direct coupled to 
a PM.G. aerial, even with grid­
leak of 2 megohms to the L.T. 
plus, which is the best arrange­
ment for our valves. No 4 is 
simply this circuit with the variable 
condenser, which controls simut­
taneouslv reaction and wave­
length, iii"series with the aerial and 
A.T.I., in place of in parallel, as 
in No. I. Accordingly, with a 
hard valve (with little grid-clamp­
ing) there is a greater voltage 
build-up than in the latter C'lse, 

and the circuit oscillates more 
readily. 

In the May circuit, for some 
reason difficult to fathom, the 
same circuit is used with the 
curious modification that the con­
nection from the anode to 'phones 
and H.T. battery is taken through 
the A.T.I., in place of the shunt 
arrangement of the other circuits. 

Most careful comparative trial 
on test transmissions from the 
further broadcast stations, oft 
repeated to eliminate chance varia­
tions, have failed, in the writer's 
experience, to substantiate in the 
least the claim that a single valve, 
with proper value of H.T. and 
grid-leak, will give louder and 
clearer signals with this type of 
capacity reaction in place of the 

more usual magnetic reaction, 
if both are properly applied with 
delicately critical adjustment and 
with equally efficient tuning 
devices (as far as that can be 
assured). Any difference in opera­
tion is merely due to relative ease 
of tuning and convenience of the 
particular device used. The 
Cltraudion circuit No. 2 certainly 
offers no material advantage over 
the two-coil tuner and series con­
denser of conventional English 
design, given good low-resistance 
coils and variometer respectively, 
besides being appreciably harder 
to control. 

On practical comparison of Nos. 
3 and 4• using for variometer an 
older pattern of small Igranic 
moulded ball-rotor instrument 

Figs. I and 2.-Standard De Forest Uttraudion. 

Figs. 3 and 4.-The ".il1ay" and "A/bright" circuits. 
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with internally wound stator, re­
wound with about 46 turns of No. 
26 D.C.C. each, series variable 
condenser of .ooo7 (nominal .oor) 
f'F, .Marconi-Osram D.E.R. run off 
two Hellesen dry cells with 30 volts 
on the plate, .ooo2 I'F grid con­
denser of Grafton Electric Co.'s 
make, and Dnbilier 2 megohm leak 
to L.T. plus, on a fairly good l'.l\l.G. 
double 40 foot. aerial, a trans­
mission from Birmingham outside 
of regular broadcast hours, came 
in (in London) exceedingly easily 
and clearly in daylight with No. 4· 
the moment the wave-meter used 
to tune-in was switched off ; and 
searching was found to be delight­
fully easy, once the knack of simul­
taneous control of variometer and 
condenser had been acquired. The 
circuit could be readily adjusted 
to a perfectly stable condition, 
just as near (in reason) to the 
oscillating point one desired, and 
overlap_ could also be banished by 
slight adjustment of the H.T. 

The point of the double simnl­
taneous adjustment is that the re­
action varies with the proportion 
of inductance and capacity in the 
tuned circuit ; so that it can be 
" tuned " and at the same time be 
as far from the oscillating point 
as desired. \Vith the eqnipment 
given the range was from 300 to 
about 550 metres. 

l\Iaking now the slight change 
to No. 3, the only difference noticed 
was a diminution of the available 
range of ready oscillation: it 
refused to oscillate below 350 

meters now, and the adjustments 
were slightly different. Evidently 
there was no sort of advantage in 
this change. 

H.everting to No. 2, the esual 
rather tricky adjustment and 
more limited range of available 
oscillation zones were immediately 
noticed; but no difference in signa is 
within the available zone, precisely 
as expected. 

It must be particularly noted 
that in every case, with English type 
of equipment, a radio-choke (say 
No. 200 Igranic coil or similar 
moderately-large inductance) must 
be interposed between anode and 
phone circuit. (Point X in dia­
grams.) 

Accordingly, circuit No. 4 can 
be recommended for practical use 
outside of broadcast hours, and 
involves no particular difficulties 
nor special type of apparatus; 
it mu~t he remembered, though, 
that it is easy to produce much 
interference with immediate neigh­
bours, so that although if will give 
some measure of loud-speaking if 
skilfully handled on loud stations 
at unusual distances, it should not 
be attempted by the inexper­
ienced, nor bv those who do not 
aspire to a wave-meter. 

A modified form of the Albright 
version, over which much ink has 
been spilt in recent American l{adio 
literature-accompanied by the 
usual sensational claims as to signal­
strength obtainable-io> that in­
dicated in the last figure. 

In this the American circuit 

MODERN WIRELESS 

diagram has been translated mto 
terms of English components, as 
actually tried out by the writer, 
viz., with hard R valve and an 
Igranic vario-coupler for tun:ng 
unit. The ortginal version is suited 
to the soft type of detector "'tubes" 
requiring small plate voltage, and 
that narrowly regulated ; so that it 
shows both potentiometer control 
of the H.T. and variable grid-leak, 
neither of which proved to be 
necessary with the equipment men­
tioned. 

It will be seen that the main 
point of difference is that tlwre is a 
tuned " acceptor " circuit loose­
coupled to the A.T.l, after the 
manner of the Cockaday circuit 
(\V.W. vol. 2, No. 16, p. 569) : 
tlus ts actually the rotor of the 
vario-coupler, tuned by a .ooo:2 1-'F 
variable condenser. The primarv 
(stator) of the vario-coupler is 
roughly tapped, fine tuning being 
by the series .ooo5 I"F condenser 
and by varying the coupling. 

The mode of operation is thus: 
the circuit 1s approximately tuned 
by adjustment of the tapped 
primary and series condenser. In 
general it will now be found to be 
oscillating vio'ently. The acceptor 
circuit is then brought into action. 
Dy loosely coupling this with the 
A.T.I. and careful tuning, it 
absorbs so much energy from the 
main circuit that it stops the 
oscillations. Now by a series of 
fine adjustments of A.T.C., degree 
of coupling, acceptor-circuit con­
denser, tapped H.T. (and in the 

Fig. 5· A "H airtrigger" circuit in two forms. 
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original. American circuit of grid­
leak and potentiorneter), the re­
ceiver merrily oscillating and 
heterodyning everything in sight 
meanwhile, the circuit is juggled 
into a condition in which with the 
least possible coupling of the trap 
circuit it is just not oscillating, 
in spite of the powerful electrostatic 
reaction operating continuously. 

A hair's-breadth disturbance will 
now push it over into violent 
osciila tion. 

The effect is best observed in a 
sensitive milliammeter inserted in 
the plate circuit. When in the 
most sensitive condition, the ap­
proach of a hand to a tuning knob 
will send the ammeter needle qua­
vering over two- or three-tenths of a 
ma. ; while a moderate Morse signal 
will set the needle into violent 
oscillations over half a milliampere. 
The signal-strength is, of course, 
proportionate. C.\V. l\Iorse does 
not come in particularly well in 
the phones, as the fine tuning 
necessary brings one ir:to the silent 
zone. It is heard as a succession of 
thuds, the milliammeter needle 
quivering the while. One can 
understand that an observer get­
tin~ this kind of effect for the first 
time might feel inclined to ex­
aggerate hL'l sensations a little 
when repOI"ting on it. 

Actually, of course, we have a 
trigger effect; the valve is just held 
down from oscillating when no 
signals are received by the damping 
of the loose-coupled trap circuit; 
received signals set it into oscilJa .. 
tion at least for a moment, with 
resulting great change in the mean 
plate current. 

The effect can be readily studied 
on the equivalent, more conven­
tional type of reaction circuit re· 
presented in the diagram. A three­
coil tuner holds a No. 50 in the 
centre as A.T.I., with a .001 ,...F 
tuning condenser in series with it. 
On one side is the usual No. 75 re­
action coil ; on the other the trap 
coil, a No. 50, with a .0003 tuning 
condenser. The circuit is tuned as 
usual to some signal, then made 
just to oscillate. The trap coil is 
then swung up to, say, 45 degrees, 
and tuned, so as to stop the 
oscillations. Then the reaction coil 
is swung up perhaps to within half 
an inch of the A.T.I., and the 
circuit retuned. By careful tuning 
and gradual withdrawing of the 
trap coil, the sensitive point can be 
found. Then signals will he founcl 
to come in, e.g., 50 per cent. 

stronger than before ann without 
the harshness characteristic of an 
ordinary critically-tuned reaction 
circuit. But this point is extremely 
elusive ; maybe half an hour will 
be expende<;l in finding it, so that 
continuous signals are required. 

On actual trial of the vario­
coupler Albright version, certainly 
louder signals were obtained than 
on a conventional circuit after 
painstaking and minute adjust­
ment of all the variables ; so that 
in a distant suburb of London the 
announcer's " Hallo ! " from 2 LO 
gave a swing of 50 microampere,: in 
the plate meter on the single-valve 
receiver with a P.M.G. aerial. 
The band music came in at 
moderate strength on the loud­
speaker, noticeably louder than 
customarv on a single-valve circuit 
of real efficiency at that distance. 
The Savoy Oi:phean's drummer 
modulated some 25 microamperes 
plate current, for example. After 
London closed down, and after 
some quick work with a wave­
meter and the four fine adjust­
ments, a special late transmission 
came through very audibly on the 
loud-speaker from Glasgow. 

The technical staff of the Radio 
Press do not recommend this par­
ticular circuit for amateur reception 
of broadcasting. 
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Mr. Geoffrey E. Duveen, whose 
name has figured so much of late 
in the press, as the donor of £zs,ooo 
to aid the deaf, is chairman of 
Messrs. Burndept Ltd., the wire­
less apparatus manufacturers. 

Mr. Duveen has made this gift 
of £to,ooo to London University 
to found a Chair of Otology, and 
the further £rs,ooo to equip a 
thoroughly up-to-elate wing of the 
Royal Ear Hospital, in memory of 
his father, the late Mr. Henry J. 
Duveen, who was one of the 
Founders of the famous Art firm 
of Duveen Bros., of London, Paris, 
and New York. 

Mr. Duveen is himself the owner 
of a transmitting set installed at 
his London residence. 
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EJ FROM A 8 
0 ' 0 
B READER. B 
o o oooooooooooooooooooooo 
To the Editor ::\IoD:ER~ vVIR:EL:ESS. 

DEAR Sm,-With reference to the 
August issue of MooEr~N \V !Inn ss 
and the article therein on " Adding 
a High-Frequency Stage to the 
S.T. 100 "-I beg to send you 
particulars of the results I have 
achieved with the circuit shown in 
Fig. 4 of that article. 

I substituted coils and condensers 
for the aerial-tuning and second 
plate variometers, and used a 
Radio Instruments Anode React­
ance· in the plate circuit of the 
first valve. I found that the 
circuit was not very selective with 
a single aerial circuit, so I altered 
it to a loose coupler, retaining the 
L.T. connection to earth. The 
grid leak was found to be unneces­
sary, and was omitted. 

\Vith these alterations the circuit 
has given very good results. l'sing 
45 volts H.T., London is beautifully 
loud and clear on the loud-speaker, 
andAbenleen, Glasgow, ::'\Iauchester, 
Birmingham and The Hague have 
all been received comfortably on 
the phones. The loose coupler 
enables me to cut London right 
out-this is at a distance of nine 
miles. 

I have not yet tried for the 
remaining B.B.C. Stations or Paris, 
but I have no doubt as to the 
result when I do. 

I notice that in the text of the 
article referred to a reference is 
made to the " fairly large bridging 
condenser across the transformer 
secondary " (see last paragcaph but 
two). This condenser is not shown 
in the circuit diagram, and although 
I have tried various values I have 
found that a condenser so con­
nected paralyses the circuit. 

In my opinion the circuit is far 
and away the best I have tried, 
both for range and volume. With 
regard to the range, it beats the 
S.T. 100 hollow, and although it 
surrenders a certain amount of 
volume to that circuit, there is 
plenty left for loud-speaker work. 
It is quite as stable and as easy 
to operate as the S.T. 100. 

With congratulations on your two 
fine papers. 

Yours faithfully, 

Beckenham, W. R. H. 
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BROADLY SPEAKING, what 
the tap is to the water pipe, 
the switch is to the elec­

tnca\ circuit. By means of the 
water tap we can control the flow 
of water through the pipe; simi­
larly by means of a switch we can 
control the flow of electric current 
through a wire. Strictly speaking 
we should say over the wire, and in 
this sense "control" will mean 
either one of the two operations­
on or off. 

Switches may be regarded as 

Fig. I. A single-pole switch. 

mechanical devices provided purely 
for the sake of convenience. In­
stead of transferring a connecting 
wire from one point to another 
we simply connect the ends of the 
wires to contacts which are brought 
in or out of service by means of a 
movable arm or arms also con­
nected in circuit. 

A very simple example of this 
is shown in fig. 1, where a S.P.S.T. 
(single-pole single-throw or " one 
11·ay ") switch is inserted m series 
with one of the accumulator leads 

Fig. 2. A chuble-pole switch. 

leading to the valve filament. In­
serting in series means cutting the 
lead and joining the ends to the 
switch contacts, one to the arm 
and the other to the clip as shown, 
All switches are connected in series 
since they represent openings in 
the circuit which may be closed at 
will. The same remarks apply 

to filament rheostats, where the 
amount of resistance mav be varied 
at will. A D.P.S.T. (double-pole 
single-throw) switch as shown in 
fig. 2 may be used in place of the 
one just described. This has the 
advantage of more completely 
disconnecting the circuit from the 
accumulator or other source of 
supply. 

Fig. 3 shows a S.P.D.T. (single­
pole double-throw, or "two way") 
switch employed as a convenient 
device for changing over the aerial 
to earth when not in use. The 
aerial lead-in is connected to the 
centre clips to which is hinged the 
switch arm, and the right hand clips 
are connected to the aerial terminal 
of receiver. The earth lead from 
receiver is in contact with the left 
hand clips and earth, so that when 
the switch arm is thrown over to 
the right the circuit is closed ready 
for use, and when thrown o\·er to 

Fig. 3· A sinr;le-po!e double-throw 
switch. 

the left the aerial is disconnected 
from the receiver and is making 
direct contact \vith earth. Tlus 
method of " earthing the aerial " 
is very popular and quite efficient, 
although many prefer the more 
complete arrangement afJorded by 
the D.P.D.T. (double-pole double­
throw) switch shown in f1g. 4· The 
two pairs of clips on the left are 
bridged or " shorted " with a birly 
stout piece of copper wire X. 
\Vhen the switch arms are in the 
position shown the receiving cir­
cuit is closed, and when thrown over 
to the left the receiver is entirclv 
cut off from the aerial which is nm~ 
in perfect contact with earth. This 

type of switch is essentially a 
change-over device and may be 
llSed for a variety of purposes. 

·with the centre clips connected 
to the valve filament circuit, and 
an accumulator connected to each 
pair of end clips, it will be useful 
for quickly changing over the 
accumulators should one suddenly 

A 

Fig. 4· A double-pole double-throw 
switch. 

fail during an interesting broad­
cast programme. Another example 
of the usefulness of this type~ of 
switch is indicated in fig. 5, where 
it is shown connected in an acnal 
circuit for the purpose of switching 
the aerial tuning condenser either 
in series or parallel with the tuning 
inductance. When the switch arms 
are in the position shown, the 
condenser is in parallel, and when 
thrown over to the opposite side 
it is in series. 

These connections often puzzle 
the beginner and it is hoped that 
they will be easily inderstood from 
the diagram and the following 

Fig. s.· Another use for a LJ.P.D.T. 
switch. 

explanation. Counting from left 
to right '!-t the top, we will number 
the clips 1, 2, awl 3, and from 
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left to right at the bottom row, 4, 
5, and 6. One side of the con­
denser is connected to the aerial 
terminal, and the other side to 
clip No. I. Clip No. 2 leads direct 
to t:1e tuning coil, and No. 3 is 

E 

number of studs and made to 
serve the same purpose as a 
multiple switch. It is sometimes 
provided with two arms linked 
together to bridge alternate studs, 
to act as a change-over S\\>itch. 

A 

Fig. 6. A rotary tapping switch. 

connected to the aenal terminal. 
No. 4 is left disconnected. No. 5 
is connected to No. I, and No. 6 
goes to the earth terminal E, to 
which of course is also attached 
the other lead from the tuning 
circuit. 

Fig. 6 shows the multi-point or 
multiple switch which comprises a 
series of contact studs and a revolv­
ing switch arm. This is used for a 
great many purposes and there is 
little doubt that it is the type of 
switch most common in the wireless 
world. It is here shown connected 
up to tappings of a tuning coil 
for the purpose of varying the 
amount of inductance. 

Fig. 8 shows a very simple cut­
out employing a switch arm and 
two studs, and .fig. 9 is a two-pm 
plug and socket which is sometimes 
used in place of a D.P.S.T. switch. 
The positive and negative circuit 
leads are. joined to the contacts 
of the socket and a length of twin 
flexible wire is attached at one end 
to the 'pins in the plug and at the 
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The advantage of such an arrange­
ment will be obvious. Any num­
ber of plugs and sockets may be 
arranged in this way, and shonld 
it be desired to connect them in 
series it will of course be necessary 
to " short" the sockets not in use. 
Now, if we connect the socket in 

Fig. 7· A simple on and off switch. 

series with a circ•Jit lead, as shown 
in .fig. I I, and short circuit the two 
pins by a piece of wire, we convert 
it into a simple form of key switch. 

Fig. 8. A ~:other on and off swi::q. 

It will be seen that by placing the 
plug in the socket t.h.e circuit is 
closed. 

A very simple example of this 

Fig. 7 shows another type of 
S.P.S.T. switch, which is connected 
in series with one of the batterv 
leads. The arm and two stmls 
are mounted on a fiat piece of in­
sulating material usually provided 
with two tenninals, one of which is 
in contact with the arm and the 
other with one of the studs- as in­
dicated by the dotted lines. It 
will be seen that by moving the 
arm over to the right hand stud 
the broken lead is joined, thus 
closing the circuit. This simple 
device may b~ provided with any 

Fig. 9· A plug and so,;!;,;! comu,tor. 

other end to any pic:ce of apparatus 
it is desired to bring into circuit. 
When the plug is pusned into the 
socket the circuit is closed. This 
is a very useful little .fitting and 
an example of its adoption is 
given in .fig. ro, where four .sockets 
are connected in parallel with the 
telephone circuit of the receiver, 
so that one, two, or three pairs 
of 'phones and a loud speaker may 
be plugged in or out as desired. 

IJO 

• 

is shown in fig. 12. Here is a key 
switch easily made from two con­
tact studs and a short p1ece <if 
brass or copper wire. The wire is 
bent as shown and maJe to engage 
two holes drilled in the contact 
studs. One of the battery leads 
are cut and the ends .are joined one 
to each stud. By simply plugging 
in the wire bridge the lead is re­
joined and the circuit closed. This 
" ke;r "ffil)' C<)UYeniently be carried 
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in the operator's pocket so as to be 
accessible at any time. 

Fig. 13 shows a plug and jack 
employed in place of a D.P.S.T. 
switch. There is an infinite variety 
of these and space will not permit 
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bridge pieces, which we will call 
clips, the narrow one on the ex­
treme right being of the same wid.th 
as the stationary clips, and con­
nected to the earth lead. When 
the switch is in the position shown 

the entire winding 
is in circuit. Bv 
making an adjust­
ment we switch 

the loud speaker when the necessary 
adjustments have been made. This 
is accomplished by means of ·a 
simple key switch connected as 
shown in the diagram. The arm 
is in the " off " position, when 
both loud speaker and 'phone 
circuits are open. \\'hen switched 
over to the right the small ebonite 
roller will press the two left hand 

Fig. 10. Plug and socket switching /or phones and 
loud speal<er. Fig. 11. A simple circuit-brealier. 

of description of them all. They 
are used as convenient plug-in 
switching devices for breaking or 
closing a circuit, and like most 
types of switches some are more 
complicated than others. 

A radial dead- end switch is 
shown in fig. q. This is used to 
eliminate dead cend effects caused by 
an excess of winding on the tuning 
inductance over the approximate 
amount necessary for any desired 
wave-length. At first this may 
appear somewhat complicated, but 
in reality it is extremely simple. 
The arrangement of the coil must 
not be confused with that of the 
tapped coil where the tappings 
are taken off from a continuous 
winding. In this case the coil 
comprises a series of separate 
windings "~<vith the ends connected 
to the narrow switch contacts 

Fig. 12. A " key" circuit-breaker. 

mounted in radial formation on a 
square ebonite base. These con­
nections are clearly shown in the 
diagram. A disc o£ ebonite is 
made to revolve on the base and is 
fitted w·itb metal contacts or 

over clip No.s 'to G, and by so 
doing No.I has passed out of 
circuit No.z bridges A and B, 
No.3 C and D, and No.4 E and F. 
The whole winding is now in circuit 

clips together thus closing the tele­
phone circuit, and when switched 
over to the left the roller moves 
across to the right hand clips, 
closes the loud speaker circuit, 

Fig. 13. Plug and jack connections. 

with the exception of the last coil 
on the right. By making another 
adjustment to the left we also cut 
out the second coil from the right, 
and so on: This is a switch of 
great utility, but unfortunately 
its construction is a job seldom 
tackled by the beginner owing 
to the usual conventional dia­
grammatic impressions having a 
tendency to frighten him off the 
subject. If necessary the ebonite 
disc may carry any number of 
clips providing they are not ex­
tended beyond half the circum­
ference. 

Finally we have the key switch, 
shown in fig. 15, which is indeed a 
very neat little contrivance par­
ticularly suitable for mounting 
on panels where space is limited. 
When using a loud speaker it is 
usually better to tune in with the 
headphones and switch over to 

and at the same time cuts out the 
telephone circuit. Like all other 

Ftg. 14. A dead-end switch. 
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switches, the:;;~ · ary in design an'l 
USt>, and although they are cssen-

mcudcd where a'!l enthusiast take!! 
a pride iu the appearance of his 

Fig. 15. The connections of a Dewar switch. 

tially more complicated than most 
types; they arc always to be recom-

W HEN used even with a 
moderate-sized dry cell, 
designed for the purpose 

of ringing household electric bells, 
\Vecovalves give excellent results. 
The cell when new has a potential 
that is considerably too much for 
them and nearlv the whole of a 
6-ohm resistance' has to be thrown 
into action in order that the fila­
ment' shall not be burning too 
brightly. But after a certain 
amount of use the potential begins 
to fall off owing to the increasing 

0 05uf 

2 flf. 

Fig. r. A shunt across the dry cell. 

apparatus. They are now marketed 
in several forms. 

internal resistance of the cell. It 
can be used by itself until this 
potential has fallen away to about 
.9 of a volt. Even then it is by no 
means done. Tvio cells that have 
seen better clays can be wired to­
gether in series and used until their 
combined potential drops to about 
I ·4 volt. There is only one slight 
drawback which manifests itself. 
The current from old cells, and even 
from new ones if they are hard 
worked, is apt to be a little bit 
irregular. \Vhen in action the cell 
polarises owing to the formation of 
hydrogen bu bb!es round the positive 
clement. These are got rid of by 
the manganese dioxide depolariser, 
but the process of depolarisation 
may lag a little behind that of 
polarisation, hence the current 
becomes slightly uneven and the 
vah'e may be on the noisy side. 

This mav be cured to a verv 
great extent by the method showi1 
in Fig. I. A paper dielectric con­
denser with a capacity of two micro­
farads or even more is shunted 
across the dry cell where it acts as a 
stabiliser for the output. A still 
better arrangement is shown in 
Fig. 2, where the same two-micro­
farad condenser is kept permanently 
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wired across both high· and low­
tension batteries. 

It will he found that the Weco­
valve, especially when used as a 
combined detector-amplifier on a 
single valve set, is verv ticklish as 
reg~rds its anode voltage. Fig. 3 
shows a simple but very effective 
way of arranging matters so that 
it can be adjusted to a nicety. In 
series with the filament cell is placed 
a pocket flashlamp battery shunted 
hy potentiometer of high resistance 
whose slider is connected to the 

2pf 

Fig. 2. An improved arra.ngem~nt. 

negative of the high-tension battery 
It will be seen that by moving the 
slider, any fraction of the flash­
lamp battery's potential from zero 
to 4! volts can be added in series 
with the high-tension battery. The 
exact plate potential for the best 
results can thus be found without 
any great difficulty. 

If the flashlamp battery is to 
have a long life two points must be 
observed. In the first place the 
potentiometer must be disconnected 
either by unwiring it or by means of 
a simple two-way switch whenever 
the set is not in use, for current 
flows continuously so long as the 

Fig. 3· A critical control plate. 

potentiometer is in action. Secondly 
the potentiometer should have a 
total resistance of at least 6oo ohms, 
for flashlamp cells cannot supply 
more than a few milliamperes for 
any length of time without becom­
ing noisy. 

R.W.H. 
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T HERE are some who pro­
ph::sy freely that the 
6-volt accumulator now in 

rommon use will soon become a 
back number so far as wireless is 
concerned. Dull emitter valves 
are certainly becoming very 
efficient; and their demands ur-on 
the accumulator are very . small 
indeed. It is likely that for broad­
cast reception they will supersede 
'"high temperature " val vcs as 
ccmpletely in this country as they 
ha\'e dnne in America; but the 
wireless experimenter will not yet 
find them <stable enough or suffi­
ciently even in design foe work 
tint demands absolute uniformity 
in the valves that go to m~ kc up 
either the high frequency or the 
low frequency part of his set. 
Nor on the whole are dull emitters 
quite so efficient as valves of the 
old type. 

The experimenter will therefore 
keep his 6-volt accumulator so that 
he may be able to nse his old 
friends, but at some time he will 
want to try out the various types 
of low temperature valves and to 
investigate ih::ir possibililics. The 
problem is how to use one and the 
same battery for valves requiring 
the b~st part of "n ampere at 5 
volts and hose which need only 
.z:; ampere at a little over one volt. 

Tnc solution adopted by the 
writer was to fit switches arranged 
as shown in Fig. I. It will b0 seen 
tllat in diagram A the two volt 
cells X, Y and Z arc in series ; the 
output is therefore 6 volts. At B 
one sw1tcll has been changnl over 
with the r2sult that Y and Z are 
now in parallel with X in series 
with the combination. The out­
put on the terminals is now 4 volts. 
But when both swi~ches have been 
tumed over as at Call the cells arc 
in parallel with a tenninal output 
of 2 vJlts. 

This is the most useful arrange­
ment, for it means that with the 
sole exception of the "vVecovalve " 
any type of valve can b~ used upon 
the panels of tl1e set with the 
ordinary rheostat. For the Weco-

valve it is necessary to provide a 
small extra resistance of about 7 
ohms, which is placed in series with 
the rheostat. This can be done bv 
winding 7;; turns of No. 26 
enamelled Eureka resistance wire 
up:m a former n1ade of a 2-in. 
length of ebonite rod ~ in. in 
diameter. 

The 4-volt combination (B) is 

and throws in most of the re• 
sistance of the rheostat. 

Jf three SPparate 2-volt cells of 
like capacity are used wiring is of 
course simplicity itself, but if, as is 
usually the case, the cases of the 
cells are fixerl together and are 
connected positive to negative by 
means of lead strips tl•en the 
connecting bars must be cut through 

Fig. I.-The switching arrangements. 

suitable for the M.O. Valve Com­
pany's D.E.Q. and D.E.R, and 
for the American l.'.V. 199, all of 
which require a filament E.M.F. 
of 3 volts. Combination (C) is 
just right when the batteries are 
fully charged and the L.T. leads 
are not unduly long for the M.O. 
D.E.R., the Mnllard L.F. Ora and 
the Ediswan A.R.D.E., all of 
which need round ab::mt I .8 volts. 
Son1etimes, however, one comes 
across a valve of one of these 
\atter types which needs fully 2. 

volts ; in this case one simply 
switches over to combination B 
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with a hacksaw and the ends fitted 
with terminals as seen in Fig. 2. 

As we are <lealing with very low 
voltages there is no reason why 
the switches should not be mounte<l 
directly on to the teak crate that 
holds the accumulator. Fig. ) 
shows how the switch is made. 
Two strips of springy brass 1 I} in. 
in length and -f'6 in. wide are cut 
out with tin shears. They are 
connected by a l_>ridge made from <l. 

piece of I in. eb::mite, the distance 
between the arms b:::mg exactly 
A m. The screws which secure the 
bridge to the arms should be cut 
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Fig. 2.-The attered b~tsbar. 

off short and slightly riveted over 
on the under side so that they 
cannot work loose. 

The arms are mounted as shown 
in Fig. 4, the pivots being made 
from two small 4 B.A. terminals 
provided with spring washers. If 
necessary flat washers may be 
inserted under the arms to adjust 

Fig 3.-Deta~ls of swztch. 

them exactly to the height that 
gives good firm contact with the 
studs. A nut and a lock nut may 
be used instead of the milled 
headed terminal top if preferred. 

Great care must be taken so to 
space the studs that the arms 
cannot make contact with two of 
them at once, otherwise there will 
be a short circuit. For this reason 

Fig. 4.-Arm mo~tnting; 

they are shown ! in. apart in the 
drawing. Were we to simply leave 
it at that the action of the switch 
would be verv far from smooth 
for the arms ~vould drop into th~ 
hollows between the studs when 
moved. For tl1is reason it is 
better to mount the studs almost 
flush with the surface on a strip of 
ebonite nr ordinary hard wood as 

shown in Fig. 5. The edgec; of the 
studs are slightly bevelled off with 
a fine file so that the switch arms 
may slide easily up on to them 
after moving over the surface of 
the wood. As stop pins are pro-

Fig 5.-St~td mo~tnting. 

vided at either side there is no 
fear of failing to make proper 
contact even if the switches are 
moved by a hand groping under 
the bench. 

One should always examine the 
studs carefully before using them. 
Sometimes a little point of metal is 
left in the centre of the top of each 
by the lathe tool. This must be 
filed away so that the surface is 

. absolutely fiat, for if there is any 
projection of this kind contact 
between arm and stud must always 
be very poor. 
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T HE wires used in connecting 
up app:tratus can b:; kept 
very neat and free from 

stray ends by finishing them off 
with terminal adapters, which may 
b:; readily and cheaply constructed 
a::; follows. 

From a piece of copp2r sheet 
ab::>ut nr in. in thickne~s cut 
::;everal oblong pieces each measur­
ing I in. by ! in. These pieces 
should then b.) cut as shown in 
Fig. I by means of the dotted lines, 
after which the two sides of A-B 
should be curled into a small 
circle, this op.·ration being easily 
performed with a small pair of 
pliers. 

The ends of the leads to b" used 
should next b~ carefully stripped of 
the insulating material up to ab~Jut 
~in., this b:tred portion b~ing 
inserted in the terminal adapter 
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end curled portion A-B as shown in 
Fig. 2,after which theeurled piece 
should b~ tightened up with the 
pliers, and preferably soldered down 

~~A~-~8~~--------· 
Figs. r and 2. 

the seam to ensure perfect contact 
b~ing made. The slotted portion 
o will then facilitate the connection 
to any instrument terminal. 

D. F. U. 
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DEAR SIR.-Just a few lines from 
a beginner in wireless. 

I had lent me some time ago the 
first number of MODERN WIRELESS . 

As a start, I thought I would 
make the home-made set deser;be1 
there, with cardboard formers. 

The whole thing did not ocn1py 
more than a few hours of my spare 
time, and 1 did not expect any great 
result, being nearly forty miles from 
Glasgow, the nearest broadcasting 
station. 

) udge of my astonishment ~hen, 
w1th a clothes-prop to upper wmdow 
aerial (about 7ft. high) I heard 
perfectly clearly although not too 
loudly a relayed London concert. 

\Vith a higher aerial (about I 5 ft.) 
and roo ft. single copper wire, I 
can hear through two sets of head­
phones quite well. A friend who 
imm::diately copied my set pre­
sumably has a better situation, 
as, with clothes-prop aerial, he can 
hear quite well with three pairs. 

\Ve use "Hertzite" with copp::I 
and gold cat-whiskers respective Jv. 

In view of ten to twenty miies 
b~ing considered the limit for 
crystal, are these results not rather 
remarkable ? 

Presumably direction of aerial 
has some effect; both points E. 
and W. (Glasgow is S.W.) 

We are now, needless to say, 
enthusiastic readers of "M. vv:" 

Yours truly, 
NovrcE. 

Rcsyth. 

[The results obtained are certainly 
very goocl.-Eo.] 
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A Din that Worries 

M ANY possessors of a receiving set 
experience a worrying and most 
decidedly unpleasant " din " in their 

telephones ar:d loud-speaker:;. This is more 
especially the case \vhere the val,-es used 
exceed two in number. Very often, however, 
the noises, which are n•anv and Yaried, can be 
minimised, if not entirely eliminated, by 
proper care and periodical inspection of the 
apparatus. 

Faults in H.T. Batteries 
The cause of " sizzling " and " crackling " 

can generally be traced to the high-tension 
battery or the telephones. If the former is of 
the solid block type, consisting of a number of 
small dry cells placed in a container and filled 
in with paraffin wax, it is rather a difficult 
matter to examine each cell separately. Any 
showing signs of bubbling, which is usually 
apparent through the wax, should have the 
wax scraped away and the terminals shorted. 

How to Test H.T. 
A .high-tension battery composed of single 

cells or of flash-lamp batteries can be easily 
tested cell by/ cell, and all showi1:g a low­
voltage reading should be either shortcd or 
removed. In every case each should be well 
insulated from its neighbour and from the 
container. 

Assuming that connections, both intcrr:ally 
and externally, of the battery are all well made, 
and that defective cells are out of circuit, 
attention should be turned to the telephones. 

Look to your 'Phones 
If these are of high-resistance, conr.ected 

directly in the plate circuit, they may be 
regarded as a very probable cause of "crack­
ling," especially if they have been in use for a 
considerable period. The insulation is very 
thin, and after being subjected to the high­
plate potentials for some time it is very likely 
to break down, and current leakage occurs 
between adjacent layers and turns, and 
possibly through to the casing of the receivers. 

There is no really practicable method of test­
ing them. The best way is to borrow a pair 
that are known to give silent working and to 
try them on the receiver. If the noise is at 
once removed it is obvious that a replacement 
is necessary. The same fault may, of course, 
occur with a loud-speaker, a telephor.e trans­
former, or with a low-resistance pair, but it is 
not so likely, as the windings are much more 
robust. In those pairs fitted with protective 
gaps, intermittent shorting may be taking 
place across thein, due to an accumulation of 
dust or moisture at the points. 

Transformer Troubles 

Another source of trouble lies in the low­
frequency transformers. It is bad policy to 
purchase cheap, unknown makes. Apart from 
the fact that very often the wir:dings consist 
of far too few a number of turns, the ~r:.sulation 
between,,. layers and between primary ar:d 
secondary is usually insufficient to star:d the 
strain imposed upon it by the potedials 
applied under working conditions. Insulation 
tests should be made between both wir:dings 
and from windings to frame. 

Even the best of amplifiers sometimes 
suffer from a certain amount of noisiness, this 
being due to eddy currents and other factors 
that arise. This increases with further stages 
of note magnification, and sounds at audible 
frequency arc readily amplified, sometimes to 
such an extent that sigr.als and speech become 
impossible. 

Ij5 

Enclosed Transformers 

Enclosing the transformers in a copper or 
iron case, andjor lining the box holding the 
apparatus with tin-foil and taking a connection 
to earth often lessens interference caused by 
induction from electric lighting, tramway 
systems, nearby motors and dynamos, etc. 
Favourable results are also often obtained by 
joining all the iron cores together and making 
a common· connection to the positive side of 
the plate battery. 

Sometimes " crackling " is the result of 
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condenser leakage, particularly through those 
shunted across the high-tension battery, the 
telephones, or the low-frequency transformers. 
These can be tested for shorting by connecting 
them in series with a lighting bulb and placing 
across the mains or some other high-voltage 
supply. 

" Howling" and "singing," apar from 
that produced by too tight reaction coupling, 
are reduced by decreasing filament current 
(though signals may also weaken somewhat), by 
keeping all leads as far apart as possible, and 
by reversing the connections to one of the inter­
valve transformer primary windings. 

All leads, both those inside the instrument 
and those used to connect up the various 
accessories, should be quite rigid, and all 
terminal connections and joints well made. 
Solder should be used wherever possible, at 
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the same time taking care that a good joint 
is made electrically. Unless both surfaces 
are thoroughly cleaned before the solder is 
applied, although to outward appearances a 
good joint has been made, actually a very high 
resistance path may have been formed. Too 
much flu;x also should be avoided, or the same 
result may occur. 

Changing around the valves may improve 
matters, as the slight difference in character­
istics or non-rigidity of the electrodes may 
produce microphonic sounds. 

The set as a whole should be as far removed 
from lighting mains and other power supplies 
as possible ; and where aerial, earth and 
other leads are unavoidably brought close to 
conductors carrying varying currents, they 
should be arranged to cross them at right 
angles. 

ODOODOODDOOODOODODOOOOODOOODOOOOOODOOCOOOODODDDDODDDDDDOOODDCDODDODDOO 
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Some quite excellent crystal detector stands 
are mounted on very inferior bases, made either 
of wood or one of the nasty black compositions 
supposed to be ebonite. Good ebonite is, 
of course, one of the finest insulators known, 
but unfortunately the buyer cannot always be 
protected against substitutes, and muchof the 
ebonite now sold has very little rubber in its 
composition. If you have doubts as to the 
quality of the base of yoqr detector, you will 
find it advantageous to demount it and fit 
it up again on a piece of really good ebonite. 
I should not be surprised if many readers find 
that they get nearly double the signal strength 
by this little change. 

* * * 
\\'hen using several pairs of telephones 

together on a crystal receiver it is usually 
advantageous to connect them in series with 
one another. This is done by taking the 
connecting tips of the varipus pairs of tele­
phones and joining them as follows. One tip 
on one pair of telephones should be connected 
to one of the te~ephone terminals, the other 
tip should be joined to one tip of the second 
pair of phones (this can be done by binding 

the two tips together with a piece of bare wire) 
while the other tip of the second pair of tele­
phones goes either to the remaining,telephone 
terminal or, if further telephones are used, 
to one of the tips of the next pair, and so on, 
so as to form a chain of all the tips, the two 
extreme ends being connected·to the telephone 
terminals of the set. 

Use a Screw Adjustment Detector 

One cannot use a crystal set for long without 
coming to the conclusion that the ordinary 
type of detector, with its sliding adjustment 
for the cat-whisker, is not satisfactorv : one 
can scratch away at the smiace of the" crystal 
for minutes without succeeding in getting just 
that pressure npon the contact point which 
gives the best signals. 

lj6 

The obvious remed.v is to make or buv a 
detector in which so{ne sort of :low-motion 
screw is provided for advancing and withdraw­
ing the contact-wire. Such a detector can he 
bought quite cheaply (a suitable pattern is 
retailed at 4s. 6d.), and v,·iU be found a great 
luxury after the ordinary pattern has ex­
hausted your patience (and vocabulary?). 
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T HIS is written chiefly for the help and 
guidance of the amateur who comes to 
wireless without a previous apprentice­

ship to a hobby which has made him familiar 
with the operation of electrical and mechanical 
apparatus. 

More than almost all other types of apparatus, 
wireless will let you down most thoroughly 
when neglected or subjected to misuse. Yet 
one frequently finds experienced amateurs 
being let down, not through ignorance, but by 
neglecting to carry out some simple operation, 
or not acting upon some warning sign given by 
the set. As with most machinery and instru­
ments used in the mechanical and electrical 
world, a breakdown seldom happens without 
warning. The misused or overburdened part 
gives some sign which is tantamount to saying, 
" Look here, I can't stick this much longer, or 
I'll bust " ; and the man who disregards this, 
or is not sufficiently experienced to diagnose 
the symptoms, finds that it does " bust." So, 
if your set acts in a manner which is unusual 
in any respect, be sure that something is 
happening, or about to happen, which it is as 
well to prevent ; and the immediate action to 
be taken is exactly as if you yourself had 
developed a peculiar pain somewhere " inside." 
It may be something simple, merely calling for 
home treatment, but if not diagnosed a con­
sultant should be called in and the patient 
rested meanwhile. 

Soldering 
It cannot be too strongly urged that acid 

should not be used. The rate at which corro­
sion takes place in fine copper wires, such as 
are used in flexible leads, is difficult to 
believe unless seen. If acid is used in soldering 
large connections or surfaces, it is recommended 
that the joint and its vicinity should be painted 
over with shellac varnish to exclude the 
atmosphere. 

The best method is to clean all parts of a 
joint by scraping, or with sand-paper, and to 
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use resin as a flux ; the resin will flow over the 
outside of the joint and act as an insulating 
agent. Do not take any chances with a doubt­
ful connection which is going to be in an 
inaccessible position in your set ; it will be 
almost certain to cause trouble later, and 
probably be extremely difficult to remedy 
without disturbing other components. 

If you are not good at making soldered joints 
you should practise well before making joints 
intended to be permanent in your set. The 
expert achieves his object with the minimem. 
of solder for the joint required, but it is a 
knack acquired by long usage. Remember, you 
cannot solder unless your iron is clean and hot, 
hot enough to heat the metal to be soldered 
and its adjacent parts ; merely hot enough to 
melt solder is not sufficient, except perhaps for 
the smallest jobs. 

Dry Batteries 
Dry batteries, generally speaking, are charged 

or more or less discharged, and when discharged 
rather more than less, they are useless. But 
the useful charge can be maintained a little 
longer, perhaps, if they are taken care of. In 
radio work they will usually be used for the 
H.T. voltage. If built up units with a wander 
plug are employed, and not used over the whole 
available range, change over the order of 
coupling occasionally so that the unemployed 
cells of the last unit, i.e., the one in which the 
wander plug is used, may be utilised when it is 
the first unit. 

When building up an H.T. unit from flash­
lamp batteries they should. be insulated one 
from the other, otherwise there is a distinct 
tendency to rapid discharge. This is best done 
by obtaining a cardboard box of the size re­
quired to take the batteries with an easy fit. 
Cover the bottom and the lid with paraffin wax, 
place the batteries in position, and pour more 
molten wax around and between them. 

The batteries should not be connected 
together by means of a loop of wire around 
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adjoining terminals. They should be soldered, 
or an ample and firm contact made by some less 
haphazard means than the loop-of-wire method. 
The unit is completed by bringing out leads 
from the opposite terminal, fitting the cover, 
and tying round box and cover with string. 
It may be said that one of the main objects in 
building up these units from separate batteries 
is the simplicity with which discharged batteries 
may be substituted, and that the waxing in of 
the batteries and the soldering of the connec­
tions complicates this. All·right, so if does; 
but it will save you many pence, probably 
shillings, in keeping your unit efficient longer 
than the loosely coupled up and uninsulated 
one would do, whilst the comparatively slight 
trouble will be worth while if you are of frugal 
temperament, or limited means. The only 
articles required to effect a replacement are 
soldering iron, hot knife, and the replacement 
battery. Run the joints of the terminals with 
the soldering iron, pass the heated knife around 
the battery to be removed, lift it out, insert the 
replacement, run some fresh wax around it by 
means of the heated knife, remake the two 
soldered terminal joints, and the job is 
complete. 

Dry batteries should· be disconnected by a 
switch, or otherwise, when not in use. Perhaps 
the greatest economy which may be practised 
with dry batteries is in the method of purchase. 
They should be the best, and new stock. To 
ensure the latter they should be purchased 
from a dealer whom you know to have a rapid 
turnover. Each one should be tested and be 
free from stains. Of course, they should not 
be subjected to damp. 

The treatment of dry cells with sal-ammoniac 
and water is a messy and doubtful business, and 
the resultant battery not to be depended upon ; 
so that, in case you endeavour to prolong their 
useful life by some such dodge, have a replace­
ment ready. When in doubt about the polarity 
of dry cell contacts, attach leads to the contacts 
and dip the free ends of the wires into a glass 
of water with a little salt dissolved in it; the 
one which gives off the most bubbles is the· 
negative. 

Accumulators 
The accumulators are .an expensive item of 

equipment, and are also capable of giving con 
siderable trouble if not taken care of, and if 
neglected or misused they will certainly be 
ruined. Probably the most general fault 
amongst amateurs with regard to their accumu-

December. 1923 

lators is in providing those of inadequate 
capacity. Generally speaking, so long as the 
accumulator heats the filament of the valve, 
or valves, to a sufficient temperature, it is taken 
for granted that all is well. This does not 
necessarily follow, however; if the accumulator 
be a 6-volt one and· the valve filaments will 
heat sufficiently at four volts, the accumulator 
can become 25 per cent. discharged before 
becoming ineffective, ·which is extremely bad 
for it. 

An instrument rarely seen amongst an 
amateur's kit, but which should be present 
wherever accumulators are in use, is the hydro­
meter. A hydrometer is no more expensive 
than a cheap voltmeter, and a cheap voltmeter 
is worse than useless, because it will probably 

· be inaccurate and therefore misleading. If a. 
voltmeter is used to judge the condition bf your 
accumulators, remember that the readings must 
be taken when they are discharging through the 
normal circuit. A emch better way to deter­
mine this is by means of the hydrometer. In 
a fully charged battery the electrolyte should 
have a specific gravity of 1.25, and should 
never fall below I. 15 when the accumulator is 
practically exhausted. The level of the electro­
lyte should be kept just above the plates. Loss 
by evaporation should be made good by the 
addition of distilled water, to be purchased 
from a chemist ; loss by spilling should be 
made good by adding fresh electrolyte, obtained 
by mixing pure brimstone sulphuric acid with 
distilled water to give a specific gravity of 1.25. 
The dilute acid of the correct specific gravity, 
1.25, could be obtained ready mixed from a 
chemist, or the two obtained· separately and 
mixed as required, provided a h"ydrometer is 
available. 

Buy your acid and water from a chemist, 
and you will get it pure. If you obtain them 
elsewhere, be sure they are pure. Remember, 
never add water to acid when obtaining the dilute 
acid ; great heat will be generated, the vessel 
probably break, and you might lose your eye­
sight. Mix acid with distilled water drop by 
drop, stirring meanwhile, and always in glass 
or earthenware vessels. If it is proposed to 
charge 2.nd maintain your own accumulators 
you are counselled to obtain the maker·s 
instructions, or otherwise read up the subject. 

It cannot be too strongly emphasised that 
any trouble taken to ensure that your accumu­
lators are charged by a capable man will be 
amply repaid in added efficiency and increased 
life. 
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:·························· i D.E.3. Valve 
! 0.06 Amperes. 
!Filament volts 2.4-3 v 
~Plate volts 3o-8o v 
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-theD.E.3 
A real Dry Batter)• valve with a current 
consumption less than ONE QUARTER 
that of any other type of valve on the 

market. 

· 0.06 Amperes 
The- D.E.3 valve embodies all the advan­
tages and latest improvements in Dull 

Emitter Valve manufacture. 

-NO ADAPTORS R.EQUIR.ED. 

Three ordinary dry cells in series wiJI 
run one of these valves for 800 hours 
at a cost of less than half a farthing per 

hour. 

Sold by all leading Wireless Dealers, Electrical Contractors, Stores, etc. 
Wholesale only: 

THE GENERAL ELECTRIC eo., LTD., Magnet House, Kintsway, London, W.C.2. 
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Leadership 

IN every sphere of life or field 
of business, one man or one 
firm leaps to the front and 
secures the leadership. 

vVith two periodicals to 
our credit - Modern 
Wireless (Published on 
the first of the month) 
and Wireless Weekly 
(p u b I i s h e d e v e r y 
Wednesday), together 
with an increasing num­
ber of Books, we can 
say, without fear of 
contradiction, that we 
are the largest publish­
ing house in this country 

solely devoted to the 
Wireless Industry. 

Leadership, however, 
creates responsibilities. 
We realise ours, and 
appreciate that our duty 
to the ever increasing 
number of readers of 
Modern Wireless and 
Wireless Weekly lies 
in maintaining the high 
standard of quality pre­
vailing at their inception, 

RADIO PRESS Ltd., Devereux Court, STRAND, W .C .2 

December, 1923 
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Valves. 
Always fit a valve to its holder with tl.e 

filament resistance in the off or minimum 
position, and see that the H.T. battery is 
disconnected, by switch or otherwise ; then 
heat the filament by gradual reduction of the 
resistance until the desired intensity has been 
obtained. A slight increase in signal strength 
may be gained by greater brilliance- of the 
filament, but it will probably not stand up to 
the additional heat for long. 

Over-heated valves may give considerAble 
trouble by oscillating freely, and distortion of 
telephony will be an inevitable result of this 
fault. Don't buy different types of valves and 
expect them to work off common controls of 
filament and anode voltages-you wouldn't 
find a nttehorse the same ration as a cart-horse 
·-if it succeeds it is the exception. Different 
valves for different purposes are all right, but 
they must have separate controls. 

Variable Condensers 
These.instruments are easily affected by jolts 

and jars; the spindle may be ·put out of 
alignment, or the plates bent by a blow. They 
should accordingly be treated :with care. 
Particles of dust or other foreign matter 
between the plates may be the cause of trouble­
some noises and should be excluded by enclosing 
the plates of the instrument in celluloid or glass. 

Tunin~ Coils 
If of the home-made, hand or machine-wound 

type they should be dipped in good shellac 
varnish and baked as a preliminary protection, 
enabling them to be suitably mounted and 
handled with a minimum disturbance of the 
winclings and damage to the insulation. Tuning 
coils should not be permitted to stray all over 
the operating bench amidst a collection of tools, 
head-phones and other impedimenta, otherwise 
the occasion may arise when you desire to hear 
your favourite station and find that the coil 
required has suffered from too close proximity 
to acid spilt from the accumulator, or contact 
with some hard and sharp tooL 

It is suggested that they might be hung on a 
board provided with wooden pegs; if each peg 
is numbered with the coil number to be readily 
identifiable so much the better, and the ideal of 
" a place for everything, and everything in its 
place," will approach attainment when a rack 
is provided for the few necessary tools, and 
hooks or pegs placed in a convenient position 
for the head-phones. 
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General Cleanliness 
The need for this cannot be too strongly 

emphasised. Dust and foreign matter may 
cause trouble, and will certainly reduce th(! 
insulation of the ebonite when present between 
various terminals and fittings, and will provide 
a leakage path for currents of different potcn­
tials and polarity, resulting in reduction or ~ven 
loss of signals. A soft brush is a handy tool for 
dusting over the set, the bristles or hair being 
capable of working in between valve legs, coil 
plugs, and similar fittings. Any acid spilt from 
the accumulators should be immediatelv 
mopped up, preferably with ammonia water.· 

Lo~ 

A log is an extremely useful aid to successful 
operatiOn. It is handy for reference a~ to dates 
and times of reception of certain signals, but its 
most useful purpose is for the notation of 
accurate adjustments when a tuning opt;ration 
has been difficult, enabling one to' obtain the 
same critical settings at a later date wiih a 
minimum of time and trouble. 

Aerial 

The aerial is liable to be forgotten and 
allowed to take care of itself. Provided the 
fittings, etc., are good and the insulation ample, 
this may be all right, and should no external 
agency get to work, it may be free from trouble. 
It is, however, advisable to give the whole aerial 
system an occasional overhaul, not forgetting 
the earth. 

The insulators need an occasional wash to 
remove the coating of grime which will even­
tually provide a leakage path to earth; a spot 
of paint on ironwork and varnish on spreaders 
will do no harm and minimise the effect _pf the 
weather. At the same time halyards an4 stays 
should be examined for chafes or other damage, 
and all connections inspected for soundness. 

1 79 

It is better to do this, say, every- three 
months than to descend one gusty morp.ing to 
be informed that a few pounds of pully block, 
insulators, etc., have crashed through the con­
servatory and that the pots of prize tulips have 
joined in the calamity. Should you 1iot have 
a conservatory, it would be equally annoying 
to be wakened by your neighbour across the 
back green with the news that his pet canary 
has suffered sudden decease on account of vour" 
aerial fixings and fittings having "earthed'' 
through his kitchen window. 
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A Low-Frequency Intervalve 
Transformer 

Messrs. Burnc-J ones & Co. have 
submitted for test an inter-valve 
L.F. transformer (the Magnum) 
of compact design, measuring little 
over 2 in. square by 2 i in. long. 
The instrument is attractively 
finished, is provided with terminals 
mounted on ebonite strips, anct 
brass brackets for attaching behind 
a panel by four small screws. 

On test, the insulation resistance 
was adequate, the primary winding 
showed medium impedance, and 
in actual reception of broadcast 
speech and music, good amplifica­
tion was observed, together with 
an absence of parasitic noises. 

A Cat's Whisker 
A " Spearpoint Cat's \Vhisker" 

has been sent us for practical 
trial by Ernest Bastock. This is 
claimed to be made of a special 
alloy, with a hammer-hardened 
spear-point, particularly suitable 
for use with the synthetic galena 
type of crystal common to-day. 

On actual trial i.t was found to 
give very good results, the coiled 
wire spring being apparently of 
just the right degree of springiness 
without being severe on the crystal, 
whilst with the sharp point the 
sensitive spots could be locatect 
with accuracy. There was no sign 
offalling off when used for lengthy 
periorls without attention, even on 
exacting dual-amplification circuits. 
• The whisker-contact is the very 
heart of the most elaborate crystal­
receiver ; this spearpoint device 
~~,an be confidently recommended 

as far superior to many of those 
being sold indiscriminately in 
the radio-accessories stores at the 
moment. 

A Three-Valve B.B.C. Receiver 
Messrs. Bowyer-Lowe Co., Ltd., 

have submitted for trial a cabinet 
three-valve B.B.C. receiver of the 
sloping desk type, having the usual 
arrangement of H.F. detector and 

The "Ultra " loud-speaker. 
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L.F. valve. The valves are housed 
in a compartment with a hinged 
lid, but can be viewed through 
small windows. The wave-length 
control is by a tapped coil and 
parallel condenser, a tapped semi­
aperiodic H .F. transformer pro­
viding the inter-valve coupling. 
Separate filament resistances are 
provided for each valve, the H.F. 
valve having in addition a 
"Vernier" filament adjustment, 
which was found to give fine 
reaction control. Variable reaction 
by swinging coil is provided on 
the H.F. transformer, and terminals 
are provided for supplying the three 
valves with different H.T. from a 
tapped battery, and also for grid­
bias on the L. F. amplifying vain·. 
All these terminals are housed in 
the valve compartment, none being 
visible from the outside except 
aerial, telephone, and earth-a 
good point in a family instrument. 
The wave-length range is from 150 

to I, 200 metres ; provision is made 
for plug-in loading coils tip to some 
4,ooo metres. 

There are seven controls in all ; 
on trial on local broadcasting good 
loud-speaking, clear anrl free from 
distortion, was obtained with the 
greatest ease with go volts on the 
plate of the amplifying valves, 
H-valves, and grid bias. Of course, 
with an untuned semi-aperiodic 
H.F. transformer, the usual trouble 
of lack of selectivity (except with 
critical reaction-adjustment) was 
experienced, but by careful tuning 
with the aid of a wave-meter it 
was possible to get Birmingham, 
Newcastle and Glasgow nicely 
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Have YOU thought 
of the saving you will be able to effect by means 

of the MULLARD WE COY AL YE ? 
If you are building your ozem set, see that you fit it with " Wecovalves" 

)'l 

THE MULLARD 
WECOVALVE 

(Actual Size) 

Price 30/· 

If you already possess a valve set, " Wecovalve'> " will pay for themselves in a few weeks. 

~l Under normal working conditions the filament will last for 4,000 hours. 
' ' 

~~A Mullard Wecovalve requires only ONE dry cell to operate the filament, and even then a 
filament resistance is necessary. The life of a cell of ordinary size is several weeks. 

~The filament is short, strong, and well supported, making breakage from mechanical shocks 
almost impossible. 

~~The Mullard Wecovalve is suitable for use in all cases where valves of the ORA and R type are 
now in use. 

Obtainable from all Leading Electricians and Wireless Retailers. 
Advt. The lV!ullard Radio Val-ve Co., Ltd., Balham, London, S. W.l2. (E.P 5,871 
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Q?onShud:ional ~hats 
By P. COURSE¥, B.Sc. 

No. 1. 

The Importance of Correct Condenser Design. 

MANY years of research and progress lie between the 
pioneer Leyden Jar and the Transmitting or Receiving 
Condenser of to-day. 

It was early realised that the losses of energy in the glass or 
other dielectric of the ordinary type of Condenser might assume 
serious proportions, and also that the behaviour of Condensers 
was subject to variations of temperature, etc. 

Such defects were not of great account in the comparatively 
crude apparatus of those days, but with modern valve ci1cuits 
where selective and critical adjustments are required, each 
condenser must be relied upon to absorb a minimum of elec­
trical energy, to retain perfect insulating qualities, and, above 
all, to remain at a constant value of capacity under its normal 
working conditions. 

Further, if good receiving results are to be obtained, con­
densers must have an actual capacity which is within very fine 
limits of the stated capacity. 

Experience has shown that these conditions can only be 
obtained as the result of most careful design, selection of 
materials, and manufacture, 

You will safeguard your own interests by specifying co'l .. 
densers which are the result of long experience. 

(Do not miss No. 2 of this Series.) 

THE DUBILIER CONDENSER CO. (1921), LTD., 
DEPT. D. 

Ducon Works, Goldhawk Road, LONDON, W. 12 
T ~leArsms: '' Hivoltcon, 'Phone, London.'' Telephom: Hammersmlth, 108!. 

December, 1923 
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audible on the loud-speaker in 
London while 2LO was trans­
mitting ; Bournemouth came in 
loudly in an interval. The usual 
l\Iorse jamming was experienced 
on the distant stations. 

The finish and workmanship on 
this handsome receiver were found 
to be excellent, both inside and 
out, and the highest class of com­
ponents had been incorporated. 

A Knob and Dial 
Constructors who take pride in 

the appearance of the fin shed 
instrument, as well as tho~e who 
have been troub:ed at t mes by 
the propensity knob3 and dials 
of the usual type cl"splay towards 
workmg loose and shpp1ng round 
on the spindle, will al. ke welcome 
the handsome and well-fin shed 
knob-and-dial umt marketed (and 
at a really competitive price) by 
Messrs. Bowyer-Lowe and Co., Ltd. 

Th's has a three mch black 
enamelled metal stamped d,al, and 
a bevel scale with beautdully clear 
silver graduations from o to 100 on 
the semi-circle, reactng clockw se 
from the top or further eclge­
wh,ch is often a great advantage 
with vertical or slop'ng panels. 
Th:s dial is secured by two sub­
stant;al screws to the large, com­
fortable knob ; and the whole 1s 
secured on a spindle (it takes No. 2 
B.A.) by a set-screw tapped through 
a strong brass collar, makmg a 
reliable and mechan cal job. The 
metal dial has, further, a screen .. ng 
e::ect agamst hand-capac't es­
extremely useful in some cnttcal 
positions in radio circuits. 

A Variometer de Luxe 

Messrs. Economic Electric Co., 
Ltd., have submitted for tr al a 
large var1ometer, of the mternally­
wound stator and ball-rotor type, 
wh eh is one of the handsomest 
pceces of radio apparatus we have 
had the pleasure of handling; 
and which in actual operaLng 
effic· ency in no way bel es tts 
appearance. The dark-red com­
posit.on stator frame 1s prov<ded 
with feet for stand ng on the table 
(or eventually screw,ng down to a 
base- bJard, whLlst screws are 
also supplied for panel-mount.ng m 
a vercical position, m whtch ca5e the 
overall depth required IS about 
5! mches. 

The w;ndings are of a generouo.; 
gauge of green silk-covered w1re ; 
the almost miraculously small 

clearance between rotor and stator 
gtves a wide range of tumng: 
from about 250 to 420 metres on 
a P.:\I.G. aerial with windings 111 
parallel and 290 to 1,250 metres with 
wmdmgs in series. Xickel-plated 
terminals provide connections when 
the ser,es arrangement is used ; 
for parallel connection a small 
nut close to the sp.ndle at the scale 
end provides the terminal, the other 
two large terminals connected 
together by a wire provid,ng the 
other connect10n. \V,th tlus 
arrangement the variometer gave, 
on local broa,lca<;tmg, w1th good 
suburban aenal and galc~1a crystal, 
a signal strength at 13 miles wluch 
ena lled speech to be clearly dJs­
tingutshed in a lou !-speaker ten 
feet away. On single valve, wtth 
a small ser:es fixed condenser, quite 
good loud speaking (for a small 
room) was obta ned w1th merely a 
plate variometer and fairly h.gh 
H.T. ; with windings in seces ana 
no condenser ] he Hague came m 
well on two valves w,th tuned­
anode-coupling and reaction on 
tne latter. 

A particularly clear bevel scale, 
reading to 100 d1v1sions on the 
further edge, and a substantial 
fluted knob, fixed by a stout set­
screw, are prov1ded with the m­
strument. 

\Vhether as aer:al tuning in­
ductance, or as plate-var,ometer 
(for wh eh the h gh series mductance 
and apprec1able distributed capac­
ity when at max mum position 
make it particularly su table) the 
low resistance and extremely sharp 
tuning of thiS fine var.ometer wdl 
make it invaluable to the experi· 
menter; thus in the S.T. roo it gave 
excellent signals whether as A.T.I. 
(wmdmgs in parallel, Wtth small 
ser,es condenser, .ooozi'F), or as 
plate-inductance, with the crystal­
circuit across 1t (windings in series). 

\VhJe it is by no means a cheap 
instrument, the fine workmansh p 
and fin,sh, as well as the w1de 
utility and actual effic,ency of th s 
instrument, fully justify the pr,ce 
asked for it. 

A Variocoupler 

"Cniform with the large vario­
meter already descLbed is a 
var ,ocoupler marketed by Me:.;srs. 
Economic Co., Ltd., w,th stator 
pnmary tapped at 14 pomts ; 
and rotor secondary, with larger 
clearance than in the case of the 
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variometer. In appearance, work­
manshtp, and style of mounting, it 
resembles the former very closely. 

The "Megger." 

\Vith reference to a mentwn of the 
"megger "-for mea,,unng h gh 
in~ulat on res s,ances___:_in thear,icle 
on " The Rap d Meamrement of 
H1gh-H.ei;stances With the Neon 
Lamp," m the Octob:or number of 
MODERN \VIRJ!LESS, we are n­
structed that th.s word, commonly 
used as an abb~evtaLon of" megoh­
meter " n famil ar speech. ts 
accually a reg.stered trade·mark 
wh eh ts the property of Me,srs. 
Ever~hed and V gnJles, Ltd., and ts 
applied to the part cular form of 
electr ea[ te.>t n~ n,trument manu­
factur.ed by them. In the r n,tru­
ment a differenLally-wound gal­
vanJmeter 1s used, with a constant 
h gh-res stance connected m ser.es 
w. th on~ w 11'1 ng, so that the 
deflectJOns are sen, bly ndependent 
of the speed of the generator over a 
certa n range. 

We are glad to team that the 
same firm are market n~ a smaller 
portable model of the r nstrument 
at a sub;tant ally reduced pr.ce, 
wh eh will perform most of the 
rout ne test ng required by the 
rad o constructor and nvest;gator. 
\Ve hope to have an opportumty of 
putt; ng this to a practical test 
shortly. 

H.F. Tranformer 

A semi-aperiodic H.F. trans­
formerfor pan~l-mount:ng ·s offered 
bv Messrs. Radio ln;truments, Ltd. 
Ta.s has a range from 150 to 4,ooo 
metres w1th 9 tapp ngs; and be.ng 
of the med,um h.gh-re.>1stance type, 
does not require a tun:ng condenser 
to c~Ner the range between tappings. 

On test with two valves it gave 
good amplification on London 
bwadcastmg, and even with a small 
ser.es aer,al-tun,ng condenser and 
70 volLs, d,d not o::.cJlate w1th too 
great ease, be.ng eas!ly controlled 
by vary.ng ~er.es-conden.;er to 
large enough value and then tun,ng 
w1th var,ometer-or conversely, 
usmg a co,l wluch reqmres a large 
en)ugh senes capac.ty. The sh.ps 
came n well, and the Dutch con­
cer ... W.t .foundea;1lyand was steady 
anJ c,ear, 111 sp.te of some jamm,ng. 
Tne wlnle range was found to be 
effect1vely covered. F,n,sh and 
workmanship were excellent as tll 

the other ,n;;truments submitted. 

• 
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Aerial lnsulator1'! 
From Messrs. The Silvertown Co. 

we have received for test samples of 
their rubber-covered aerial insu­
lators. These ate in the form of a 
short cable, with a cotton cord 
.:;tructure insulated with rubber in 
1 manner similar to that in cord 
tyres. Duralumin shackles and 
;~vivels are attached to ebonite 
blocks at each end, and a cup or 
sleeve in the middle keeps part of 
the surface dry even in heavy rain. 
The weight is sma]l-!oz. for the 
smaller, which has 5 in. of insulated 
portion and 2t oz. for the larger, 
with 7 in. insulation and a longer 
shield. 

The breaking strain is exceedingly 
high, being comparable in fact with 
that of aerial wire. The small one 
sustained with ease the weight of a 
staff editor, even when abruptly 
applied. . 

On electrical test the insulation 
was found to be irreproachable. No 
leakage could be observed on high 
voltage even when water was 

deliberately poured over the insu­
lation, the. cup keeping .sufficient 
of the surface quite dry. 

With the wide separation of the 
points of attachment, the capacity 
losses will certainly be reduced to a 
minimum. 

The insulators are well finished 
and would be quite inconspicuous 
in use on the aerial. 

The • • Ultra'' Loud- Speaker 
An effective and moderate-priced 

loud-speaker of the above name has 
been submitted for trial. This 

. instrument is of medium size, 
standing about 18 in. high; that 
submitted was of 4,ooo ohms 
resistance. It is nicely finished in 
dull black, and has adjustable 
magnets, of the same type as the 
headphones of the same name, 
with an adjusting screw concealed 
in the base. 

On test, it proved to be exceed­
ingly sensitive, quite audible re­
teption being obtained on the 
"-Xystal alone with a good aerial and 

-tuner · in -the outer suburbs ot 
London on. local broadcasting. 
.·With valve receivers, the tone was 
:more natural than with any other 
metal-horn loud-speaker compared 
.with it, very pleasant and undis­
:torted loud-speaking being obtained 
so long as it was not overloaded. 

This instrument represents an 
excellent attempt to bring the loud­
~peaker within the reach of the· 
man of moderate means and equip­
ment, and should do a great deal 
towards establishing the radio­
phones as a permanently popular 
domestic device. 

The " Me~ " Tester 

A smaller brother of the well­
known "Megger "insulation tester, 
made by Messrs. Evershed and 
Vignoles, Ltd., has been placed at 
out disposal for a thorough trial. 
This is a lighter and more portable 
model than its elder brother, .and 
is very much less costly. It is 
enclosed in an aluminium case, with 
folding handles for carrying, the 
driving handle being of very com­
pact form and arranged at one end 
of the case. A protected dial in 
the top reads directly from Io,ooo­
ohms to I megolun, and tl1en to ro 
megohms in units ; up to 50 in tens, 
and finally to Ioo megohms and 
"infinity." Well-insulated ter­
minals are provided at one end for 
-" line " and " earth." 

The principle of the instrument 
is the same as in Messrs. Evershcd 
and Vignoles, Ltd.'s "Megger "; 
this instrument is of the variable 
voltage type, the generator giving 
soo volts at 100 revolutions of the 
handle per minute. By the use of 
a differentially wound ohmeter and 
a constant standard resistance in 
series with the one winding, the 
reading is made sensibly indepen­
dent of the generator voltage over a 
considerable range, and the read­
ings are completely dead-beat. The 
workmanship and finish are beyond 
criticism . 

On a thorough and extensive trial 
in the most Yariecl testing work the 
instrument proved to be exceedingly 
convenient and accurate. The 
insulation resistance of fixed and 
variable condensers of the usual 
small capacities, insulation faults, 
in concealed wiring of receivers, 
shorts in transformers, and the 
peculiar properties of some of the 
alleged " ebonite " now on the 
market-all these could be shown 
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up unerringly in a few moments 
w1th this instrument. It is admir­
ably adapted for the general run of 
testing necessary in radio construc­
tion work, and can be heartily 
recommended for the discriminating 
amateur and professional maker 
alike. 

A neat carrying case with strap 
is supplied by the makers. 

A Valve-holder Template 

A practical little device which will 
save amateur constructors much 
lost time and spoilt ebonite is the 
Morris marking template for in­
cHeating the correct spacing of holes 
for valve-legs, and a centre-hole for 
a screw. 

This IS in the form of a metal 
disc, zi in. diameter, with a silver 
fmish, having the necessary marking 
points and a centre hole.. By 
placing it on the panel with the 
centre in the desirec( position, and 
giving it a light tap with a hammer> 
the positions of the valve-legs are 
clearly marked on the ebonite. 

" Tellite " Crystal Detector 

Messrs. Elwell, Ltd., have sub­
mitted for trial a high-class and 
very well fmished crystal detector, 
mounted on a small panel base, with 
the "tellite" crystal and fine ad­
justment device described recently 
in the columns of Wireless Weeklv 
in connection with thefirm's B.B.C. 
crystal receiver. 

On test, this compared favourably 
with a galena detector in actual 
reception of broadcasting. It was 
eas1lv set, and showed considerable 
stability, maintaining its sensitive 
condition even when handled. 

ODOODDDDDDDDDOOOCDODOO 
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TINGEY 
-CABINET 

SUPERFIVE 
RECEIVER-a .. 

'I'he last word in Perfect Reproduction, Selectivity, 
and Strength of Signals. 
F nclosed in Lock-up Oak Cabinets, completJ with High 
Tension Battery of 120 Volts. 
Composed of Two High Frequency, onP If.F. llect., 
nnd two L.F. Power Valves. By means of two simple 
·wander plugs any comhiration or number of Yalves 
may he employed. 

Each set is supplied with a set of Coils 
covering the wavelengths of British Broad· 
casting Stations. Other sets of Coils may 
be supplied at extra charge. 

Price, as illustrated, including Special (')56 5 o 
Valves and High Tension Battery a;;, • • 

ASK FOR SUPERFIVE PAMPHLET. 

We manufacture Valve Sets, 1, 2, 3, 4 and 5 Valvu, also an excellent Crystal Set. 

X Ill 

Send fo1' ou1' new Components LIST--f.,ee on 1'equest. 

Open 8 to 7, Saturdays 8 to 1 
Few Agencies still open. 

Offices and Showrooms:-

92, Queen St., Hammersmith, London, W • 6. 
'Phone: 'Grams : 

Hammersmith r916. " Tingoidar, London.'' 

LlOlVs 
The " Fellocryst " Super receivmg set is a 
simple and reliable crystal set for broadcasting 
reception between 30 and soo metres, up to 
a range of from 15 to zo miles. 
It comprises an ebonite panel mounted in an 
oak cabinet, tuning coil, silicon crystal detector, 
variable condenser, 4,ooo ohms double head­
rhones, 100ft. aerial, 2 insulators. 

Price £3 7 6 plus B.B.C. 
Tax • 1/-

The " Lightweight " Headphones weigh under 
6 oz., and arc extremely comfortable. \Vith 
the special spring adjustment the earpieces may 
be moved into any desired position or separated 
without_ the use '?f adjusting nuts. This fitting 
1s specmlly designed not to tear the hair. 
'vVound to 4,ooo ohms, they are very sensitive 
and are well made with duralumin] head 
bands, stalloy diaphragms, etc. 

Price 18/6 
- Adt•t.: Fell<>ws Magneto Co., Ltd., London, N.W.ro 
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J)f.Vf.Rf.UX COUIU'. STRAND. W.C.Z, 

THE Valve is undoubtedly the most important 
part of any Receiver. If your Valve (or Valves) 
is not functioning correctly, you are not ge:ting 

the best results from your S:t. 
Before you can hope to become a skilled driver 

and obtain the most pleasure from your car you :nust 
know how it works. So with ·wireless. You cannot 
hope to get the greatC'st enjoyment from "listening-in" 
or experimenting until you have mastered the funda­
mental principles of Radio. 

Dependent on this lies your ability to understand 
1he theory of the Thermionic Valve. Know how it 
rectifies, how it oscillates, and how it amplifies, and 
your progress in obtaining further Radio knowledge 
will be rapid. 

Wireless Valv·es 
Simply explained 
By JOHN ScoTT-TAGGART, F.Inst.P., 

is the one Book on the Valve which will really 1each 
you-commencing at the very beginning-everything 
you need know about the Valve. It has been recognised 
by all the experts as the standard popular-priced book 
on the subject. 

Purely scientific explanations are omitted because 
the aim of the author has been to provide a book which, 
while being absolutely accurate, can be read and under­
stood by novice and experimenter alike. 

Cet a copy to-day and begin to understand exactly 
what is happening while your Receiver is working. 

Gilbert Ad. 
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THE EDITOR'S CHAIR 
W ELL, what are you going to 

have for a Christmas 
present ? Something wire­

less, of course ? A Pea-nut valve, 
perhaps, or one of those new dull 
emitters that burns such a small 
current. It may be 1t is a good 
intervalve transformer you want. 
\Vhatever it is I wish you the best 
of luck. 

These new valves are wonderful 
things. I have been trying them 
recently and find that they give 
splendid results in one or two-valve 
sets, although they do not give 
quite the volume in loud-speaker 
work that one can get from the 
old types of valves. In any case 
they are splendid for portable sets, 
and I suggest that this holiday 
time my readers will try what they 
can do in making compact little 
sets with dry cells, so that they can 
be carried about in small attache 
cases. Such a set, a " Ducon," 
and a length of flexible wire, should 
enable you to get splen(1id signals 
in any friend's house where electric 
light is fitted, provided, of course, 
that the house is not too far away 
from a broadcasting centre. Next 
month I hope to show you how to 
make a simple little set of this kind, 
which will even work a loud-speaker 
in the vicinity Of a broadcasting 
centre. 

This month we have several good 
things in our pages. I think you 

will all be interested 111 Mr. Cowper's 
little variometer set, made with 
bell wire. We have already illus­
trated one or two simple sets in 
JuNIOR WIRELEss, but this one, I 
am sure, is simpler than ever. 
Certainly the results that have been 
obtained on it are better than those 
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oi many expensive crystal sets : 
much of the virtue of this receiver 
lies in the use of the thick wire, 
and I advise you to follow Mr. 
Cowper's instructions carefully if 
you want to get the same good 
results. 

No doubt a good number of our 

49 

readers were able to v1sit the All­
British ~Vireless Exhibition at the 
White Citv last month. The first 
\Vireless -Exhibitwn I ever saw 
formed part of a larger electrical 
exhibition in New York between 
twelve and thirteen years ago ! 
Valves, of course, were unknown at 
that time-at least, the kind of 
valves we use ncwadavs, but there 
were numerous crystal detectors, 
many of them much superior to 
those we use to-day. Nowadays 
the simplest poss1ble adjustment 
is fitted with a ball and socket and 
a cat-whisker on a sliding rod. In 
those davs we took much more care 
in our idjustmcnt and the most 
elahorate micrometer and spring 
adjustment were provided, so that 
once we found a good sen:,1tive 
spot-and there were not many on 
the crvstals at that time-we could 
keep lt for a long periDd. Plenty 
of American amateurs had trans­
mitting sets at the period of which I 
am speaking, and some used as 
much as 5 kilowatts ! The sets. 
were all spark transmitters, most 
of them giving the rough •· ragged " 
note which charact~>rised early sets, 
although SE'veral had quite passably 
good musical notes. Very often 
tllc commercial work 111 New York 
harbour was quite upset by the 
enthusiastic amatenrs sending 
Morse signals to one another. 

THE EDITORo 

• 
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CONTRASTS 
By Ji' 11. l>IIILP01'T. 

An entertaining article in 1erniniscent vein which will recall me1nm'ies uf utlter days to older rraders. 

I N these days of the ubiquitous "hsten.er- ··blessing" of vaives was first conferred upon 
in " it is a matter of difficulty for the us-ye Guglielmus : Tu begii. with, there 
ex-sapper to realise what a short period were details of the sets that puured us then, 

of time has elapsed since he was sitting on a and to .some extent do still. There was, for 
petrol-can, wearing the phones for his twelve- instance,· that dair; ty item--the " semi-port-
hour stretch, with the . "W.T. set, crystal, able" high-tension battery, which was so 
trench, B.F. pattern " balanced on his knees mttch more " semi" than " portable" that it 
to keep it out of the ON AN AMERICAN BATTLE, SH[P. was all one man could 
wet. Looking back, do to carry it, and was 
it seems impossible cuntained ·in a huge 
that a receiver could wooden case, and 
ever be persuaded to fitted with twn thick 
give out a signal under rope handles. It had 
such conditions, which the appe:)rance of a 
would make a dignified piano in its adolescent 
modern broadcasting period. Every station 
set burst a condenser carriec: at least one 
to contemplate; and spare H.T.! One fre-
it is surely to the quently notices a 
eternal credit of an haggard man hurry-
enthusiastic branch of ing past a Government 
the Signal Service that surplus st<•re with head 
trench wireless was at averted and shudder-

• all possible. (Let the ing. You may feel 
writer hurriedly con- sure this unhappy 
fess to being one of 'l.vretch is an ex-
the "eternal credi- "Divvy" wireless 
tors.") . operator, and he fears 

Asrnaybeimagined, to see his old friend 
there was always a the semi-portable H. T. 
glorious uncertainty Much will be forgiven 
about what the set him. 
would do, and this The demands of the 
largely contributed to valves were the cause 
the premature ageing of those frequent and 
of many worthy non- pleasant trips to the 
coms.; it has on battery-charging 
occasion strained the ·The elabl11'ate·wirefess aerials on the U.S.S. "Wyummg" station, up miles of 

b 1 f . N ottcc the great lattice spr, £1d rs carry.znti.cage aerials. d d d 11 voca u. ary o even a crow e , an usua y 
staff afficer. This is " saying a mouthful," a trifle damp, communication trenches. These 
as out Yankee comrades frequently remarked. journeys were performed in our spell" off duty," 

Things were sufficiently difficult when using although we would comfort ourselves by the 
the crystal set, but this was practically self- kM\vledge that, according to the official manuals 
contained and needed. an accumulator for on the subject, thisjobw'as being done for us by 
transi:11itti'ng only. This battery was reaily · " fatigue p:uties of infantry, detailed for the 
very little used and needed recharging but purpose." The authorities concerned evidently 
comparatively rarely. \Vhen, however, the considered thisnecessary,andwewereinhearty 

so 
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may be another war), imagine 
this, and add a 4-volt-eighty to 
each hand, and presume a wade 
of perhaps three miles along a 
ditch, you may then possibly 
have a glimmering of the reason 
for Fritz's accurate shelling of 
our " ba tterics." 

This hand transporting of 
stations was, I believe, our most 
detested job, and the cause of 
comedy and tragedy. One 
remembers an occasion when a 
party, having for three hours 
"humped" portable masts, 
earth-mats, H.T., valves, rations, 
candles, and, of course, equip­
mt;nt and rifles, through a 
particularly bad section ot 
trenches, found on arrival at the 

Red Indians listening to a broadcast concert with a portable set and loud-speaker. destination and erecting the 

accord, since they had with customary consider- aerial that the station was minus one insignifi-
ation supplied an alleged fool-proof alkaline cant little detail-the panel! And Sergeant's 
battery giving about 3·7 volts and weighing elocution I We had no wireless concerts, 
several cwts. per battery. We are prepared but we had our compensations I 
to swear to this. It is much nicer to go to work every day and 

The " casualties " amongst these batteries to know we shall spend every night in bed 
were, for some reason, like the batteries them- · h p ld . . h undisturbed. M'yes .... He1g o ! oor o 
selves, so extraordmanly cavy (even the "Dusty, 1 How he would have enjoyed this 
Government calls them fatigue parties !) that " Goblins dance " ! 
we were later issued with a civilised accumu-
lator of just possible carrying 
weight, that did not sink out oJ 
sight in the mud quite se 
readily. Even with these, however 
it \Ycts surprising how frequently 
the batteries were " blown up by 
shell-fire " on the very day that 
we were relieved ! 

Someone learned in statistics 
discovered a direct ratio between 
losses of accumulators by enemy 
action and the distance to be 
covered by the station party after 
being relieved, but he could offer 
no satisfactory explanation-at 
least not satisfactory from the 
signal officer's point of view. 
You "broadcasters" who hate 
to carry your " 4-volt-40 " to the 
charging shop, imagine yourself 
·with gear hanging from every part 
of your body except your ears 
(these were forgotten byequipment 
designers; but speak quietly, there 

" The Invisible Band" which attracted so much attention in the Lora 
.Mayor's Show this year. It picked up music played at zLO ana 

distributed it through loud-speakers. 
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THE TELEPHONE RECEIVER 
By PAUL D. TYERS. 

TelFphones merit far more attention than is u~ua~ly given to. them by the 
bel.!inner. This article directs attention to the pn.nczples on winch they wo1·k 
and will help the user to get the best from these sensitive instruments. 

T HERE is probably no instrument more 
familiar in everyday life than the 
telephone, and in a ''ireless receiver 

it is equally important. In principle and in 
operation the telephone as used for wireless 
purposes is identical with that employed on 
the ordinary Post Office system. The difference 
lies chiefly in the actual construction. In 
order that the operator may have both hands 
free, the receiver is condensed into a small 
"watch case," two usually being employed 
attached to each end of a head band. A 

Fig. I.-A pair of typical modern telephones. 

typical form is shown in the accompanyiPg 
photograph. The receiver consists es~entially 
of a strong permanent magnet around the ends 
of which are two coils of insulated wire. 

The magnet and coils are firmly fixed within 
a case of some suitable. material, the shape 
being as shown at C, in Fig. 2. The height 
of the magnet is such that the ends fall just 
below the level of the edge of the case. A 
thin soft iron diaphragm D rests on the edge 
of the case and is held rigidly in position by 
the cap E, which is screwed on to the case. 
The cap is usually of moulded ebonite or simi­
lar material and has either one big hole in the 
centre ora number of small ones, as is actually 
shown in the accompanying photograph. 

The Principle of the Telephone. 

The telephone having been described in 
detail, the mode of operation can easily be 
followed. It is well known that a permanent 
magnet, that is, a piece of magnetised steel, 
has the property of attracting other pieces of 
iron or steel. As may be expected, the force 
of attraction depends.upon the strength of the 
magnet, or upon the strength of the" magnetic 
field," as it is called, which exists in the 
neighbourhood of every magnet. The pro­
duction of a magnetic field is not confined to a 
permanent magnet, but exists when a current 
flows in a coil of wire. The intensity of the 
magnetic f1eld in this case can be increased 
by inserting in the coil a " core " of iron or 
steel, the arrangement then being known as 
an electro-magnet. 

If steel is used, it is found that on stopping 
the current the steel retains its magnetism. 
Permanent magnets are in fact produced by 
this method. · · 

The Operation of the Telephone. 

A cross section of a telephone receiver ie 
shown in Fig. 3· It will be seen that the 

.Fig. 2.-Comtruction oj the earpie,;e. 
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diaphragm is supported on the edge of the 
case in such a position that the middle portion 
is nearly touching the "pole pieces" P of 
the magnet. In order to simplify the illustra­
tion the pole pieces have been drawn near the 
sides of the case. Actually they are placed 
in the centre, where they naturally have the 
greatest effect on the diaphragm. As explained 
above, the magnet will attract the soft iron 
diaphragm, and consequently it will be almost 
imperceptibly bent downwards in the middle. 
The coils of wire wound round the magnet poles 
are connected to the receiving set, and when 
sig'1als arrive a very small amount of current 
pa.sses through them. This current, as has 
been explained, will also produce a magnetic 
field, and since the coils occupy approximately 
the same position as the permanent magnet, 
the field due to the magnet will be in the same 
area as that due to the current in the coils. 
Hence it is obvious that the latter field will 
also affect the diaphragm to a considerable 
extent. Thus, for example, a certain signal 
will produce a certain current, which will cause 
a definite change in the total field affecting the 
diaphragm. As a result of the variation of the 
force which is exerted on the diaphragm a 
small movement will occur. 

Now, the form of the movement will depend 
upon the nature of the current passing round 
the w:indings of the telephone. If the current 
passes in one direction, the magnetic field 
which it produces will assist the permanent 
magnet, and if it passes in the other direction 
it will oppose that due to the permanent 
magnet. In the one case the diaphragm will 
move nearer the permanent magnet, and in the 
other it ,,,.ill move away from it. But it has 
been shown that the nearer the diaphragm 
is placed to the poles of the magnet the more 
sensitive will be the telephone, and con­
sequently a telephone should be so connected 
that any steady current from the high­
tension battery which passes through the 
windings tends to assist the field due to 
the permanent magnet. For this reason, 
the terminals of a telephone receiver are 
frequently marked, indicating the correct 
connections. 

How the Telephone Reproduces Signals. 
Having studied the fundamental principle 

of the operation of the telephone, it is now 
easy to understand the manner in which speech 
or a musical note is reproduced. Suppose that 
.the telephone is being used in conjmlction 

53 

with a crystal detector for the purpose of 
receiving signals from a spark station having 
a fairly high pitched note of, say, r,ooo per 
second. The radiation from the station will 
produce across the ends of the tuning coil of 
the wireless receiver minute electrical poten­
tials, or pressures, which consist of a series of 
pulses rising to a maximum value in each direc­
tion at the rate of r·,'Ooo per second. If the 
telephone were connected directly to the 

Fig. 3.-Crass section of a telephone receiver. 

tuning coil it would not respond to these rapid 
alternations and a crystal detector is therefore 
employed, which has the effect of cutting off 
one half of the alternations. Consequently the 
telephone is supplied with little, pulses of 
current at the same rate of r,ooo per second, 
with the result that the diaphragm is pulled 
towards the magnets I,OOO times per second. 
Hence it is s~n that the diaphragm vibrates 
at the same rate, emitting a musical note, at 
a frequency of I,ooo per second. 

The reproduction of speech is merely a 
development of the above process, since speech 
consists of a complex arrangement of a number 
of musical notes. The foregoing explanation 
is merely an indication of the fundamental 
principle of the telephone ; in actual use 
many more factors have to be considered, and 
the vibrations of the diaphragm are in reality 
more complex than has been assumed, even 
with the purest note. It can be easily seen, 
for example, that the behaviour of the dia­
phragm when the telephone is used with a 
crystal set and when it is used with a valve set 
is different, since in the latter case the dia­
phragm will be defle,cted continuously owing 
to the steady current through the valve. In 
this case the incoming signal causes a variation 
about a mean value of the steady current. 
Thus it is seen that the diaphragm will be 
affected by a series of increases or decreases 
of current which will naturally have the 
same effect as a series of impulses starting from 
a zero value. 
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A REALLY LOUD CRYSTAL SET 
By A. D. COWPER, 111.Sc. (Staff Editor). 

lead pencil and some bell-wire are the chief components 

I F you 1ive in a subu'1'b of a 
broadcast centre and can put 
up a high aerial, you can 

make a crystal set which will give 
speech and music really audible 
on a loud-speaker.* It will only 
require a couple of hours' work, no 
other tools than a penknife and a 
red-hot nail, while the outlay should 
not exceed ss. 

For really loud signals on the 
crystal there is nothing to beat a 
simple variometer made of No. 18 
double-cotton-covered wire, with 
a galena crystal. There is no 
need for any elaborate former to 
hold this wire, 
which is stiff 
enough to keep 
it!Sshape if wound 
simply in a rough 
coil of circular 
cross-section (an 
" anchor - ring") 
and loO!Iel)' taped 
up-the looserthe 
better-while two 
such coils make 
an extremely 
efficient v aria­
meter if one, 
which is made 
smaller than the 
other, is mounted 
on an insulated 
spindle so as to 
rotate inside the 
other. 

circular in shape, 6 in. diameter 
and will cost about IOd. The 
telephone_ terminals cost 2d. each ; 
the wire about Is. 3d. ; 6d. worth 
of crystal (hertzite, rectarite, per­
manite, or practically any other 
fancy name ending in "ite," but 
not zincite, bornite, or pyrite, 
which are quite different) will 
suffice for several. 'With half a 
dozen yards of plain single flex 
(about Is.), with shellac varnish, 
some narrow tape, and a piece of 
tin-foil from a cigarette box, the total 
cost is about ss. without aerial 
equipment and phones. One hun-

high aerial, a single high-resistance 
earpiece at 8s. or 9S. will be ample>, 
while, of course, a pair of high­
resistance phones at about 2 Is. are 
a luxury, but worth while if you can 
get them. 

Your base-board will require six 
holes in it : one in the centre to 
take the pencil, which is your 
insulated spindle; one about the 
same size, at one side, for the 
crystal ; and four small holes fm 
the terminals to screw into, ar· 
ranged as in the figure. The smal: 
holes you can make with the nail, 
if you do not possess a small gimkt 

or drill ; the twc 
larger start witb 
the nail and finish 
with your pen­
knife blade, 
making the centre 
one only just large 
enough for th c 
pencil to fit in 
tightly and 
vertical. Fix it in 
with sealing wax 
if it is not tirm. 

To make this 
receiver, all you 
need is a base­
board, a vertical 
spindle (a pencil), 
four telephone 
terminals (the sort 
which have a 

This cry slat set cost five shillings, including the telephone! 

For the Yario­
meter wind I .5 
turns of the 
?\o. 18 D.C.C. 
wire round so me 
circular ob j ec t 
about 5 in. dia­
meter (the large 
end of a bin 
milk-jug is ju~t 
right). It doe~ 
not matter if they 
slip loose when 
winding. T h e n 
take therough coii 
off, bunch it 

screw to go into wood), less than 
k lb. of No. 18 D.C.C. wire, and 
a small piece of crystal, together 
with some insulated flex for leads 
and earth connection. The base. 
board is one of those sold rea.~y 
polished and finished for mountmg 
household electrical fittings ; it 
can be about 6 in. square, or i.f 

* Of course, this does not mean that 
the sound will fill a room as it wilt 
frorn a valve set.-EDITOR's NoTE. 

dred feet of 7 ;'22 aerial wire, with a 
couple of insulators, will cost about 
half-a-crown. For telephone, if 
you are fairly near your broadcast 
station, an ex-Army low-resistance 
single receiver at about JS. 6d. will 
give good results : these are getting 
scarcer now ; that shown was got 
from S. T. Corry, in Southampton 
Row, London; but if you live some 
way out in the country and, in any 
case, if you cannot put up a good 
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loosely together, 
and tie a couple of turns of tape round 
it at opposite sides so as to form a 
ring. Pnsh the pencil temporarily 
through the middle of this ring, 
between the turns of wire, and bind 
four turns of tape round close to the 
pencil, two on each side of the 
latter This finishes the " stator." 

A ~imilar, smaller ring, about 
4 in. diameter, but this time of 20 
turns, wound loosely on, for ex­
ample, a coffee canister or smaller 
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jug, bunched loosely together and 
taped up like the last, makes the 
" rotor." 

Cut two thin slices of cork from 
an ordinary large cork and make 
a hole through the centre of each so 
that they will slip stiffly on the 
pencil. Then place your stator 
and rotor in position, pushing the 
vertical pencil through the gaps 
made when taping up the coils, and 
putting a cork disc on each side 
between stator and rotor, as in the 
diagram. 

One free end of the stator coil, 
which should be left about 5 in. 
long for this purpose, is then bared 
of insulation for a couple of inches, 
brought round under the terminal 
marked AE, then to the crystal­
holder (the second larger hole in 
the base), where a loop of the wire 
is pushed down for the crystal to 
rest on. The crystal is wrapped in 
tin-foil so that one bright face is 
exposed (do not touch it with your 
:lingers more than you can help) 
and pushed into this hole so that 
the tin-foil makes good contact 
with the wire loop, the crystal 
is held firmly, and the sensitive 
surface projects up above the 
base-board. 

To the other free end of the 
stator coil a 4 in. piece of the 
insulated flex is attached (best by 
soldering, if you can) ; the othe;r 
end of this short flex is attached 
similarly to the first free end of 
the rotor coil. The further end of 
the rotor coil has a 6 in. 'piece of 
flex attached : this is taken to the 
terminal marked E and clamped 
under the latter. Then a short 
piece of the No. 18 wire is clamped 
under the same terminal E and 
under the nearer of the two phone 
terminals PH. 

For cat's-whisker and holder, a 
I in. piece of the flex has the ends 
bared of insulation for tin., and at 
one end the thin wires which make 
up its core are partly cut away, and 
the remainder slightly twisted, so 
as to make a small, resilient 
brush. A 3 in. piece of the Ko. r8 
has its ends bared; then one end 
is wound tightly on a nail in a close 
spiral, so as to make a small tube, in 
which the end of the piece of fl.,:x is 
thrust and pinched in securely on 
the bared portion. The thick wire 
is then bent in a loop, as shown in 
the detail drawing, and secured 
under the second telephone terminal 
and adjusted by bending carefully 
until the brush just touches the 
sensitive surface of the crystal 

JUST as our ancestors were intrigued by distance, so 
we, in thos year of grace of 1923, are intent on breaking 
records for long-d1stance wireless recept.on. 

But special jobs need special tools. The Valve for long­
distance work should be designed for this specific purpose. 
Therefore, several months ago we set out to discover for 
ourselves exactly what characteristics should be possessed· 

. by a Valve for High-Frequency Amplification. 

Cossor 

Valves are 

sold by all 

Dealers. 

.................. : 

'Ve made some interesting discoveries, all of which are 
embodied in the P.z-thc Valve with the red top. This 
Valve is essentially one for H.F. Ampl:fication, and when 
used with any of the usual types of couplmg-tuned anode, 
transformer, res;stance, reactance:capacity-it is capable 
of the most astonishing results. 

You will note, of course, that it .is built along standard 
COSSOR lines-with curved filaments, hood-shaped Grid. 
and Anode. 

If distant Stations are out of your reach, don't blame your 
Set-insert a COSSOR P.2 as an H.F. Amplifier. You'll 
be more than satisfied. 

Types: PI. For Detector or L.F. use} 15/ 
P2, (Withred top)forH,F.use • 

"Wuncell" (the improved Dull Emitter) 30 /• 

Cossor Valve Co., Ltd.-Highb11ry Grove, N.5. 

Gilbert Ad. 
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IN nK>VUNO 

JU !LI....,.I aomoM 

THE CONSTRUCTION .. 
WIRELESS RECEIVING 

APPARATUS 

Save Money 
this way-:-

It is not difficult to make the 
majority of the components for 
your Wireless Set if you can only 
get the right information. 

The book " The Construction of 
Wireless Recewing Apparatu::," 
should be particularly useful to 
any enthusiast who possesses a 
few simple tools and who can 
follow out elementary instruc 
tions. With a little care, your 
home-made apparatus should 
work almost as well as bought 
components, and wtll leave you 
money to spend in other direc­
tions. 

You can make all 
these Components 
at home-

Anode and Grid ResiStanccs. 
Filament RbtOstata. 
r otentiometers. 
Crystal Detectors. 
L.F. Transformers. 
H.F. Transformers. 
Basket Coils 
Slab Coils. 
Solenoid Cons. 
Duolateral Coils 
H.T. Batterou 
tondenser 

r----~ 

!1/6! 
'-----' 

From all Booksellers, or 1/8 post free 
direct 
RADIO PRESS, LTD., 
DEvEREUX Couar, STRAND, \V.C.2 

Radio Press Wireless Library No, 8. 

at several points, but without 
short-circuiting to the tin-foil or 
wire lead . 

Your receiver now only needs a 
good coat of shellac varnish on the 
coils and tapes to make them 
damp-proof, and drying (best near 
a stove or open fire to finish the 
drying). Connect up the aerial 
lead-in to terminal AE, and as 
short a length of flex as you can 
arrange from terminal E to a good 
earth (on bright surface of water­
tap or clean-scraped pipe, or large 
can buried deep in the earth just 
below your lead-in window, in 
damp earth) ; connect the phone to 
the terminals PH, and try slightly 
moving the cat's-whisker brush 
with a light touch over the crystal, 
while at the same time turning the 
rotor into different positions relative 
to the stator. The B.B.C.'s time­
table will tell you when to try ; 
when you have found the best 
position for the variometer, leave it 
there, as there is no purpose served 
in continually adjusting it, and it 
will only wear out the insulation on 
the wire. The only real difficulty 

0 

AE PH 
0 0 0 0 

E 
0 

~ 
BASE BOARO 

(- -----.-----~ 
I 
I 
I 

_.,!._ 
~li0o2 

,pf 
I 

CIRCUIT 
DIAGRAM 

is the adjustment of the cat's­
whisker, and this type of brush 
contact is the easiest to adjust. 

The set shown in the photograph 
tuned in 2 LO on the loud-speaker, 
without any head-phones, on a good 
aerial 13 miles away, just three­
quarters of an hour after the start 
was made with the bought com­
ponents (without stopping for 
varnishing). You should not fin cl it 
a very tedious task to do the same. 

On the aerial mentioned London 
was readable at ro ft. on the 
loud-speaker in a quiet room (2ooo 
ohm small Claritone) ; with single 
4000 ohm headphone, the news 
bulletin was intelligible with the 
receiver a foot away from the ear; 
with an ex-Army low-resistance 
phone the latter had to be brought 
to 6 in. away. On a low 30 ft. 
test aerial, badly screened, the 
ex-Army phone was pretty quiet, 
but high-resistance phones gave 
pleasantly-loud signals. On an 
indoors aerial, 6ft. long and about 
8 ft. high in an upper room, 2 LO 
could still be heard with 4ooo ohm 
head-phones. 

GAT'S WHISKER 
AND 

CRVSTAL -HOLDER. 

VARIOHE.TER 
COILS 

Details of constructional work. 
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On a good country aerial (35 ft. 
mast) at over 30 miles from 2 LO 
the head-phones could be lifted 
away from the ears with comfort, 
using two pairs of high-resistance 
phones ; and late at night Birm­
ingham, some So miles away, was 
just audible-on a similar tuner 
and good crystal. This needs a 
good aerial, though, with a short, 
well-isolated lead-in and a first­
class earth. If you take trouble to 
get your aerial high up, at least at 
one end, 'keep the lead-in short 
and well isolated from walls, etc., 
and make a good, wet earth, you 
should do as well with this simple 
receiver. With proper adjustment 
of the crystal, it should, at any rate, 
give as good signals as any ex­
pensive cabinet crystal set. 

You may have a little trouble 
in getting No. 18 D.C.C. wire ; 
but do not be persuaded to take a 
smaller size, as you will not get as 
good signals, and the coils will not 
stand up so well. Most electrical 
shops have the instrument-boards. 
That in the receiver illustrated, 
together with the wire and rec­
tarite crystal, was supplied by the 
Economic Electric Co., Ltd. 

If you want to try a short indoor 
aerial, or happen to be situated near 
the Aberdeen station, you may 
find that a few more turns of wire 
in the coils are needed ; Cardiff 
listeners equipped with long, low, 
double aerials or long lead-in, may 
have to take a few turns off the 
stator to get best results. You can 
bring in the ship stations on 
6oo metres, if you ·live near the 
coast, by putting a .ooo2 p.F fixed 
condenser ac,ros~:t .the AE and E 
terminals as shown in dotted lines 
in the figure. Do not buy the 
cheap and nasty type of condenser : 
they are worse than useless, usually, 
and will give you no results. 

DOODOOOOOOOOOOOOOOOOOOOO 
0 0 
o R 
0 0 

§ READ f~ 
0 0 
0 u 

§"Wireless 6d. § 
0 0 

§ Weekly" § 
0 0 
0 0 
0 0 
0 0 
0 0 
DOOOODODOOODOOODDODOODDO 

The emf induced in a frame by 
a passing electromagnetic wave is 
approximately proportional to the 
area of the frame and inversely 
proportional to the wavelength 
Frame aerials are therefore more 
efficient on the relatively short 
broadcasting wa\elengths than on 
long waves, and large frames are 
more efficient collectors than are 
small ones. As a counterbalance 
to the relatively high efficiency of 
frames on short waves we have, 
however, the fact that shielding 
effects become pro11ounced as the 
wavelength decreases, and for this 
reason reception by a small frame 
is often very poor when attempted 
on the ground floor of a house 
surrounded by trees or other houses 
with their water pipes, lead roofs. 
etc. The obvious remedy is to 
install the frame as high up as 
possible, and there will be found in 
most houses a space between the 
top tloor ceilings, and the ro0f in 
which can be rigged a suitably 
large frame or frames permanently 
fixed in the right direction. A 
supply of 2-inch nails, some reel 
insulators and a reel of No. 22 
S\VG double cotton covered copper 
wire is all that is required for the 
co11struction of the aerial, and the 
down leads may be run on cleats 
inside the house or <>ut under the 
caves, clown the outside of the 
house in one span and in through 
a convenient window sash. In 
any case the down leads should 
be. well separated from each other 
and from the walls. 

In using frame aerials it is well 
to bear in mind th"lt the best re­
sults are usually obtained with a 
small value of tuning capacity 
The. valve is a potential operated 
de' ice, and with a small tuning 
capacity the potential variations 
are high. There is a tendency to 
instability in some amplifiers, how­
ever, if this is carried too far. A 
25 vane variable air condenser 
(o .ooo 5 mfds max) is suitable, and 
the total length of wire required to 
make a one-turn frame tuning to 
Broadcast Stations with such a 
condenser is about 8::> feet. For a 
small Io-turn frame, with l inch 
spacing between turns, 6o feet of 
wire will suffice. 
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PLEASE--
Request the Pleasure of 
the Company of Your 
Friends to YOUR 
" Listening-in " ·Party on 
Dec. 23, at 8.30 p.m., 
to h'ear C h r is t m a s 

~ by four gentlemen 
of St. Paul's Cathedral 
C h o i r, simultaneously 
Broadcast from 2 L.O. in 
aid of St. Dunstan' s. 

Please make a Collection on behalf 
oi St. Dunstan's Work for BhndPd 
So'dier.s. - CoLlecting EnveloPes 
"lf..'ill be J(ladlysent on aPPlication to 
St. Du..nstan,s Headquarters., Inner 
Cit·cte, Regent's Park, N.W.l. 

LOOK! I 

How attractive 
these little 
''ads." are on 
the Pages of 

JUNIOR WIRELESS 

BOOK! 
yours 
January 

for the 
Number, 

SCHEFF PUBLICITY 
ORGANISATION. LTD. 

(Advertisement Managers, Wirel 'SS 

Weekly and Molern Wire?es;~ 

125, Pail Mall, Lonion, S.W.t. 
'Phone-Regent 2240 (zlines); 
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SO:\IE bovs, and not a few of 
their elders, shy at soldering, 
regarding it as a job that 

can be done satisfactorily only 
by those of vast experiencC'. \Vhen 
making up sets they rely upon 
nuts or even on the twisting of 
wires togethf'r for their connections. 
The result is, first, that there is 
an undesirable amount, of resist­
ance in the set, for the unsoldered 
joint offers considerable res;stance 
to the passage oi high-frequency 
current~, and secondly, that the 
apparatus is not reliable ; nuts 
are always apt to work loose, and the 
slightest shake in a connection 
may lead to noises and oscillation 

TtNNINt 

Fig. r.-Point trimmed up and 
notch cut. 

in a valve set, and to. weak signals, 
or even to there being no sounds at 
all il't the receivers. 

As a matter of fact soldering 
is one of the easiest jobs that 
the wire!ess constructor is called 
upon to tackle. The making of plain 
connections between copper and 
copper or copper and brass is 
one of the simplest kinds of solder­
ing, and in making up wireless 
apparatus we are not usually ca!led 
upon to do any particularly 
dehcate or tricky work. Every­
tlling.is quite straightfonvard. After 
a little practicP you will find yourseH 
perfectly capable of using the sol­
dering-iron with complete success. 

Fig. z.-Tinning the point. 

The first point lies in ihe selection 
of the soldering-iron. The old 
hand who has had much practice 
in its use chooses a large, heavy 
iron because he knows that it will 
retain its heat for a long time and 
so will enable him to do quite a 
big job without his having to 
replace it in the gas-ring or the blow­
lamp. For the beginner it IS better 
that the iron should be on the 
light side, since such a tool feels less 
clumsy to unpractised hands. It 
can be made still more handy 
in the following way: Place the iron 
rod in a vice and remove the 
wooden handle, which can easily 
be done by twisting it and applying 
a little brute force. Then take a 
hacksaw and shorten the rod bv 
several inches. Place the handle 
on again and you have a tool 
which does not feel at all un­
wieldy even to the inexpert. 

And now to prepare the iron for 
use. Place the copper part in the 
vice and file up the point into the 
shape shown in the first drawing. 
Also cut with a round file a deep 
notch in one face of it. Now 
heat the iron in the gas-ring or 
the flame of a blow-lamp. Clean 
it by rubbing lightly with a cloth 
and bring it into contact with a 
small "blob" of solder which has 
previously been placed with some 
powdered resin or fluxite in an (Jld 

Fig. 3.-Taking solder. 

IDail1; £,rprces 
SEIU£$, N.>. l 

Every beginner 
needs this Book. 

THIS is the most famou> little 
book ever written on \Virc­

less-thousands upon thousands 
have been sold since it was first 
published a little over twelve 
months ago. 
It is safe to say that no other 
book has been the means of 
explaining the mysteries of Wire­
less to so many people. Old or 
young, all need this little book 
when taking up Wireless, becaus0 
it treats the subject so iully. 
The author--John Scott-Taggart, 
F.Inst.P., is a recognised Wire­
less authority, and he has 
certainly succeeded in presenting 
a somewhat difficult technical 
subject in a most readable and 
bright manner. 

Contents-----~ 
I How to Tell what Station is 

I Working-How \Yireless Signals I 
are J.ctuaHy sent-Light and 

I Wireless aves Comp:ued- I 
Meaning ) f \Y~~vclength-How 
Wireles5 V\raves are ,Set up and I 

I Detected-How WirelE'ss Stations 
work at the same time without 

I interfering with each other- I 
Does Weather ajfect \Vireless? 
-'Vaves from a \Vireless Tcle- I 

I phone Station-GenerJ.l Notes 
on Different Kinds of Waves 

I Received-How a Wireless I 
Receiver Detects Waves-The 
Aeri:ll-The Earth Connection-

! How a Wireless 5<:-t is Tuned to a I 
Certain W::lVdcngth-The Vari-
able Condenser-The Cry~tal I 

I Detector-The Complete "....-ireless 
Receiving Circuit - Special 

~~r\~~gw:r~r:.ngements-How a J 

'------60 From aU Booksellers, or Hd. 1 • 

post free dil'ect : 
RADIO PRESS, LTD., 
DEVEREUX COURT, 

STRAND, W.C. 2 

Radio Prtll Wire .... LlllrarJ No. t, 
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tin Ed (Fig. 2). Work the iron 
about until each face of its po;nt 
is covered, as shown in Fig. I, 

with a thin coating of solder. 

Fig. 4.-Sweating a joint. 

The iron is now" tinned," and thts 
coating must never be burnt off 
by overheating it. Should the 
tinning be removed accidentally 
it must be replaced before the iron 
is used. 

\Ve are now ready to begin to 
practise soldering. Our first job 
will be to tin a small piece of sheet 
brass. It is essential to remember 
that solder will stick only to sur­
faces that are absolutelv free from 
dirt or oxide. \Ve must therefore 

Fig. 5.-Soldering a joint. 

clean the part to be tinned with 
fine emery-cloth until it is perfectly 
bright. This is one of the most 
important pomts in soldering. It 
is v~ry frequently neglected. with 
the n·sult that joints are badly made 
and give unexpectedly when any 
strain is placed on them. Lay 
the clean brass upon a folded 
newspaper on the bench and bru~h 
it over with a little fluxite. 

Heat the iron. These three 
words sound simple enough, but 
there is a good deal in them. 
In the fn·st place the iron must be 
heated in a clean flame-a g;Jscring 
doe,; very well indeed. Secondly, 
it must be bot enough and yet 
not too hot. Most beginners 
make the mistake of trying to use 
too cool an iron. A very good 
indication can be obtained from 
the appearance of the gas flame. 
The iron will be ahout right when 
vivid bluish or greenish flames 
::1ppear round the copper. It 
should j1.1st singe a piece of rag 
when laid upon it for an instant. 
But it should not be anything like 
red hot or the tin on its point will 
be burnt oft When properly 
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ht'ated the iron should make solder 
flow at once when its point is 
pressed against the stick. If the 
iron is too hot the solder will not 
remain upon its point but will run 
off immediabely and fall on to the 
paper below in little balls. The 
solder used for wireless work should 
be of the blow-pipe variety, which 
is sold in tinned sticks. 

Take a little solder from the 
stick with the point of the iron, 
as c;hown in Fig. 3, then apply it 

F
Wtre- FWt.re 

5uldu 

. 

A B 

Fig. 6.-(a) First way of soldering 
wires. (b) Second way. 

to the surface of the brass in this 
way; lay the point of the iron 
upon the brass for a moment in 
order to heat the latter to the 
right temperature, for solder will 
not stick to cold metal. Then move 
the iron slowly over the surface 
and solder will.flow on quite easily 
to torni a thin coating. Once you 
can tin a piece of brass or copper 
evenly and without making blobs 
and lumps you have broken the 

Solder 
Solder 

Fig. 7.-]oining wires, 

back of the job of learning how to 
solcler. Practise it until you can. 

Our next step will be 'to make a 
joint between two pieces of sheet 
brass. To do this we first of all 
clean and tin the surfaces of the 
joint. We then apply a little 
more fluxite and place the tinned 
portions together. Next we heat 
the iron rather hotter than before 
and press it on to the joint (Fig. 4.) 
This heat causes the solder of the 
tinned surfaces to flow, and a very 
strong, tight joint results. This 
process is called " sweating. " It 
can also be done by holding the 
tinned surfaces together with pliers 
and directing the flame of a blow­
pipe on to the joint until the 
solder runs. 
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m<><><>-<>~m i Buy t:e Boy 

Wireless Set 
for 

~hristmas 

Every boy would like to 
construct his own Wire­
less Set. Our famous 

~ *Home Assembly 
[VJ.[J.D! Wire~ess Receiv­

in~ Sets are ideal 
for this purpose. 

M.H.t. 

M,H.t. Single Valve Receiver £3 7 6 
M.H.z. Two Valve Receiver £410 0 
M.l!.3. Three Valve ReceiYer £7 7 0 
M.H.2a. Single ValyeAmplifier £3 7 6 
.M.H.2b. Two Valve Amplifier £4150 

Also four yalve sets and tuners. ~ 

A large selection of Complete 
broadcast receiving sets and 
accessories, also components for 
the Home Constructor. Com­
plete Catalogue, post free, I /8. 

L. McMichael, 
Ltd., 

in conjunction with B. HESKETH 
Ltd., Hastings House, Norfolk Street'" 

Strand, London, W.C.2. ' 
Retail Showroom : Radio Corner 

179, Strand, London, \V.C.2. 1 

s, Yelverton Road, Bournemouth 
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If for any reason \Ye do not wi~h 
to make a sweated joint we can 
make a fairly strong one by laying 
the two pieces together and working 
the solder into their edges, as shown 
in Fig . .'). In this case the iron 
is moved slowly along, care being 
taken not to let .it deposit too 
much solder. 

It is a great mistake to suppose 
that you must use a great deal of 
solder to make a strong joint. As 
a matter of fact the less you use 
within reason the more secure will 
the joint be, for a thin coating 
sticks very firmly indeed, whilst 
blobs or lumps are easily pulled 
off as you can discover for yourself 
by actual experiment. 

Practise tinning and jointing 
until you can do both jobs quite 
easily and until you have "got the 
feel " of the soldering-iron and can 
make its point go exactly where 
you want it to. You are then 
ready to tackle any ordinary wire­
less job. 

The first of these that we will 
take is the attachment of a wire 
to a ~alve leg or the shank of a 
terminal. To make matters easy 
tinned wire should always be used. 
When you are removing the in­
sulation take care not to remove 
the tin at the same time. There 
are two ways of making this joint 
and the first of which is seen in 
Fig. 6 (A). Give the end of the 
screwed shank a rub with a fine file 
and touchitwithfluxite. Then using 
a: pretty hot iron put a blob of solder 
on to it. The re.1son for using a hot 
iron is that with it the solder flows 
and sticks instantly. If a coolish 
iro'n is used one may be some 
time in getting the sohkr to stick, 
which means that the terminal 
is heated up and the ebonite into 
which it passes is partly melted. 
\Vhen this happens the insulating 
properties of the ebonite are 
lessened. 

Now hold vour wire in the left 
hand and tl1e iron in the right. 
Place the end of the wire on the 
blob of solder and make it run 
with the iron. The wire will sink 
in, and when the solder cools will 
be firmly fixed. 

The second method is shown in 
Fig. 6 (B), Thishasmuchtorecom­
mend it, for it is easv to do and 
makes a very secure )ob. Clean 
about one-third of an inch of the 
end of the shank with fine emery­
paper and dress with fiuxite. Lay 
the wire, also touched with fluxite, 
parallel with the shank and run 

solder in between the two quickly 
with a hvt iron. 

When fluxite is used the hot 
iron makes it splutter a little so 
that it splashes on to the ebonite. 
As it is a moderately good con­
ductor all these splashes must be 
carefully removed with a piece of 
rag, otherwise the insulation of the 
panel will be considerably reduced 
in the neighbourhood of soldered 
joints. Be careful to remove with 
a stiff brush any scraps ofmetal or 
emery that may have resulted from 
the operation of cleaning. 

So far we have not ms,tde any use 
of the hollow which was filed in 
one of the faces of the soldering­
iron. This should be tinned as 
before, and a blob of solder about 
the size of a pea should be allowed 
to melt in it. It will be fount! 
most useful when you have to 
deal with flex wire, When tinning 
the ends of a piece of flex first of 
all dean them up by scraping 
gently, then apply a very little 
fluxite. Twist them tightly to­
gether and place for a moment 
in the hollow in the heated iron. 
Solder will run in· between them 
and will bond them firmly together 
into one compact whole. Treated 
in this way flex is as easy to solder 
as is plain wire. 

, We now come to the only other 
job tbat is likely to occur commonly 
irt simple wireless construction. 
This is to solder two wires together. 
Fig. 7 shows how it is done. The 
ends of the portions to be tinned are 
laid parallel for about ! inch and 
solder is run in between them. 
If the · wires are very thin the 
joint can be made very easily by 
laying them side by side in the 
solder filled hollow of the iron. This 
same hollow will be found most 
useful for tinning the ends of 
untinned plain w,res. 

In conclusion do not try actual 
constructional jobs that require 
soldering until you have had a 
little practice with pieces of scrap 
brass and odds and ends of wire. 
Begin with a short light iron and 
and go on later to one of larger 
size. Keep the point of your 
iron trimmed up in case it show 
signs of pitting and see always that 
it is well tinned. Get your iron hot 
enough, and if it becomes at all 
dirty in the flame wipe it with a 
piece of rag before using it. Lastlv, 
always use a flux, but do not use 
more of it than you can help, 
otherwise your work may be rather 
messy. 

Go 

"CATSEYE" CRYSTAL DETECTOR 
E\·erwsct and ready. Smalkst ~-
Loudest, !.a test. Complete with /fl , 
holder 1/6 post free. <:i\1 
A.P.A.I.L., 37, Red Lion Street, 1 

LONDON, W.C. 2. Agents Wnnted 

RESERVOIR CONDE"SERS. 
3::\If ca11 be used as I ~If, zivlt or )l\1f. AlJ tested 
before despatch 8,6. h.x GJv. Microphones 
:Inset typet 2~ 6. )thel Lines in stock. 
C. S. SWAN, 191, BISHOPSGATE, E.C. 

Undo Brandon~. 1 at!oN. 

-EBONITE PANELS-
cut to any size required lD high grade, 
easily worked material : ~in. thick~ Od. 
per sq. in.; ! in. thicl.;:, fd. per sq. in. 
Jia~l Orders :-Add 6d. towards cost of 
packing and po5t. Panels dnlJed and/or 
engraved to your own paper pattern. 

Its cheaper than buvin8 dPtlia. 
Estimates free 'Phone: Regent 3335· 

OMNIPHJNE Wl rt:LESS CO., 
24. W rwick.Street, Re,ent St.,London,W.l. 

A Marvellous Wireless Pattnl 
WJLLESFORD'S MULTI-

POINTED CA T'S-WHISKER 
Makes Crystal Set as J, u a,,d better toned 
than va ve set. 1'i" rouble tlndlng points. 
At all .retailers 1s. or b pos 1'.0. ts. 2cL 

Buy·11!l Agen s \\anttd 
WJLLESFORD'S, 20/1, Bu ki• g'law Street, 

l:h,and, Lo1 don, W.C 2, 

THE SENSATION OF 
THE SHOW 

THE 

T.C.B. RESISTANCES 
(Rcg. No. 699657). 

4/-
\Ye are making a spf'cial Rheostat \'rith 
a resistanre of 30 ohms for the new type 
of DuB Emitter Valve. Ask your Dealer 
to show them to you or write direct to 

T. C. BALL, 
39, Windsor Rd., Ealing, W.5. 

2 in. x 2 in. 

£310 0 
per insertion. 
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Perfect Results 
'' IGRANIC" 

Assured 
RADIO 

by Using 
DEVICES 

IGRANIO HONEYCOMB OOILS. (De Forest Pat. No.141344.) 
These world-ft:tmous coils are renowned for their high efficiency, low 

self-capacity, small absorption factor and minimum high-frequency 
resistance" No dead-end losses. Each turn surrounded by air pocket. 
Made in two types, glmbal and plug mounted. Wavelengths approxi­
mately roo to 25,000 metres. The only coils that uphold their claim 
for negligible losses. Prices vary with sizes. 

GIMBOLDER TUNING STAND. 
(Patent Applied for.) 

This coil holder has been designed and 
produced for accommodating gimbal-mounted 
Hotteycomb (:oils, which enable extremely 
fme settings to be obtained. In addition to 
the angular relation ot the coils being varied, 
they f'an also be rotated about their own axis, 
thus giving extremely fine and critical adjust~ 
ment when used on selective and regenerative 
circuits. 

VERNIER FRICTION PENOIL 
( Regd. No. 696394.) 

Fine tuning easily accomplished. Positive friction 
drive. Hand interference minimised. No radio set com~ 
plete without it. Each pencil complete with three bushes 
and one spare rubber ring. To convert into an anti~ 
r..apaC:ty adjuster, slip the clip attachment down and 
insert the brass pin and ball into two holes drilled in the 
knob. 

PRICE 2/-

TYPE "H" VARIOMETER. 

FILAMENT RHEOSTATS. (Patent No. 195903.) 
A splendid instrument for filament control under all conditions; 

~ov.el method. of, c?nstruction ensures smooth and silent operation.: 
Des1g!led for ~ndiVtdual valve control. Adjustable contact fingers.: 
Perrru.ts ~f reststance valu~s from zero to 4 ohms by fine variation~ 
Supplied m two types, platn and vernier. 

PRICES : Plain, 4/6 Vernier, 7/-

INTERVALVE TRANSFORMERS. 
(Patent No. 205013.) 

Correctly designed for minimum distributed 
rapacity. Low core losses. Coil wound by 
patent cotton interweave process. Maximum 
ampl!fication without distortion. 

PRICES : Open Type, 20/- Shrouded Type, 
21/-

BATTERY 
POTENTIOMETER. 

An Igranic Potentiometer is a necessity 
wher~one?r~orestages ofhigh-frequency 
a~p~1ficatwn Is. used. Stabilises grid and 
chm;nates noises and self-oscillation. 
Resistance 300 ohms. Current con· 
sumption negligible. Nickelled finish 
co'?plete with fixing screws, knob and 
potnter. 

PRICE 7/-

TYPE "S.R." VARIOMETER. Recommended for use in the aerial drcnit 
of crystal and Yalve sets. \Vavelengths 
range approximately rso-6oo metres with 
P.M.G. standard aerial. Stator and rotor 
best quality mouldings, windings and self· 
supporting and in:tpregnated solid. 

TYPE "H.R." VARIOOOUPLER. Designed for secondary and tun{'d anode 
circuits. Wavelengths 150 to 6oo metres 
approximately. Similar to Type "H," but 
\Vith larger win•Hng. Moulded insulation and 
windings impregnated solid. 

PRieE, with Knob, Dial and Fixing Bracket, 
15/-

Stator and rotor of bard moulded insula· 
tion,and windings impregnated solid. Tappings 
on primary enable fine tuning to be obtained, 
thus eliminating condenser. Coupling con­
tinuously variable over wide range. 
PRICE, with Knob, Dial and Fixing Brackets, 

19/-

OBTAINABLE F OM ALL ,HIGH-CLASS DEALERS :-: :-: :-: 

PRICE 18/-

:-: WRITE FOR LISTS %122. 

Manchester : 30, Cross Street. 
Birmingham : 73/4, Exchange Buildings, 

New Street. 

Cardiff : Western Mail Chambers. 

Glasgow: so, Wellington Street. 
149, Quun Victoria street, 

LONDON. 

Bradford : 18, Woodview Terrace, Manning­
ham. 

Newcastle : 90, Pilgrim Street. 
Works: 

Elstow Road, BEDFORD. 

XV 
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BUILD a Xmas Gift for · 
your Family 

Get that wonderful feeling of pride and pleasure vYlwn thvv 
shower thanks and congratulations upon you for the 
rounu means of entertainment provided by a Polar 

\Vilh your own hamb and without tccbnicaJ knowledge, 
engineering skill, or any tools other than pliers and a scre\\·­
driver, you can build a perfect receiving instalhti on on the 

POLAR BLOK 
System of Wireless Set Construction 

Using Pohr Blok leaflets for instru2tion you can begin 
with a Crystal or One Valve Set and extend at will, mean­
while preserving the finish of first-class workmanship anu 
getting perfect reception. 

Polar Blok is, in a sentence, the one great System whereby 
you can build, extend and experiment with standanlis~tl, 
inter-fitting framework sections, p:mels and components, 
purchased ·according to what your plam are. 

The set you start with, though complete in itself, need 
not be your final endeavour. You will find wireless so 
interesting that extension will prove irresistible-especially 
when made so simple and so economical by Polar Blok. 

Whether beginner or experimenter, the Polar I3lok System 
places in your hands the better way of wireless-and the 
coupon below brings you full pnti<:uhrs for sd in stamps. 

POST THIS 
TO-DAY 

...... 
COUPON 

To RAI:IO COMMUNICATION CO., LTD., 
34·35, Norfolic Street, Strand, W.C. 2. 

Enclosed sd. for 
Leafl('ts sho\\:ing various 
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''Won't work a Polar Condenser" 

POLAR 
CAM-VERNIER 

KNOB~DIAL 
I F your condenser is a " Polar " you do 

not need this. (See special note.) 

But if you are less fortunate in owning a 
condenser of any other type, i.e., without 
the fine adjustment principles of the" Polar,'' 
th:::n the Cam-Vernier Knob and Dial offers 
advantages which you really need. 

Fitted to the spindle of any ordinary con­
denser or other such device, it enables you 
to get a direct drive into any position, and 
at any point of the: movement will permit a 
vernier adjustment over a I0° arc. 

Thus we are providing, in principle, some 
" Polar " condenser advantages for those 
who already own other types. 

Any Polar Stockist will supply you with 
the Polar Cam-Vernier Knob and Dial, 
guaranteed and backed by the great Polar 
reputation. 

Price 7/6. 
If unable to obtain, write direct, enclosing 

postage extra-6d. 

RADIO COMMUNICATION 

Why )'OU cannot 
-and need not 
use it on the 
POLAR CONDENSER 

Tbe stiffness of the spindle 
on the condenser prevents the 
use of the Cam Vernier Knob 
and Dial on the Polar Con­
denser, but~ 

The Polar Condenser is 
so arranged that a vernier 
scale is provided at the 
section whe.re most used, so 
that additional appliances are 
superfluous. 

The " Polar "is the world's 
best condenser, in which the 
first quarter of the scale con­
tains· only one-tenth of . the 
total capacity. 

Supplied in capacities as 
follows-

.oor 'f .ooo2; .0003; .ooo5. 
Price : Unmounted, 14 /-; ' 

Mounted, 20/-. 

COMPANY, Ltd., 
34/35, Norfolk Street, Strand, 

LONDON, W.C.2. 
Te!ephone 
CENTRAL 8480, 

Telegrams' 
RADIOCO~IO. ESTRAND, LONDON• 

XVll 
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T. 0. BUSS, Scientific Instrument 
Maker, 

77, CLERKENWELL ROAD, LONDON, E.C.l. 
Established 1850. 

~n:~~~~~:o!;, 14 I 11 
mo~t sensitive obtalnabk•1 4,000 ohms with cords 

(Double H.cceivers) . . ~. post free 

"BRUNET" Headphones, 4,000 ohms. 

Sidpe, 4,000 ohms. 
post 9d. extra. 

Stope, 8,000 ohms • . . . 
B.B.C. PREMIER, 4,000 ohms .. 

VALVES. 

18/6 

14/11 
•. 17111 
• . 17;6 

Cossor .. } 131_ Ediswan . . n 13/-

~o:::~n~~. R" each ~;!~!~~ .~~.. :: ~=~= 
Marconi V24 14/- Dull Emitter D.E.R. 24/8 

Postage on Valves, 9d. extra. 

CONDENSERS. 
Complete Sets of Parts 11 

Asse-m~b~l~ed~Co..-cm=-pl=ete...,...fo.,-r 

Cabi~et Mountin~t 

Avprox. i'oio. 
Capacity of Price. Capacity Price. Awrux. I 
Microf'ds. Plates. Microf'ds. 

---------
.ocr 57 6/6 .001 7/6 
.00075 43 5/9 .ooos 5/11 
.0005 29 4/11 .0003 5/2 
.0003 IQ •12 .0002 4/6 
.0002 I3 3/6 I .ooor 4/-
.ooor 7 3 -- •' 

FIXED CONDENSERS, ·.oo<>3, ·c<?oc". .oo2, .003, 
10d. and 1/- each. .oof,' 1/8 each. Post. 3d. 

VARIABLE GRID Lt:AK, 2,- each and 6/· each. 
GRID LEAK AND CONDEI'ISER, .ooo3, 2/6 each. 

IOO,ooo ohms ReSistdnct", 2/· each. Postage 
on above, 3d." e<+ch. 

WIRELESS PARTS 
AND ACCESSORIES. 

Aerial Wiref 7 1 22 bar~- c?ppes:>s.tra_prl;ti. Price :r;q, 
wo ft., 2/6 and 2 4. By I osl, 3-6. 

Aluminium Vanes, 1 doz., 5d •. By. l?ost; 6d, 
Basket Coils, 7 in. set, 3/- set. By Post, 3/4, 
Brass Wasners, 2, 3, 4 or s B .. ~.· . :- '· .. · d6ze" 2d. " 

, Nuts, z B.A. . . •.• -•. dozen 2fd. 
., Nuts, 3, + or 5 B.A. t10zcn 2d. 
a Rod (:;crewed)-

2 B.A., in r z··in. length": • ·. Ntch ~3d. 
3 B.A., in rz·in. lengths •. each 3d. 
4 B. A., in 12-in. lengths • . • . each 2'!tL 

Contact Studs, fin. by tin., oomp!ete with nut au<L 
wa:>her, 5d. doz. : . , .. . : .· 

Copper Foil Sheets. uniform thickness, I2 in. 'by 3 "il) 
3d. each. 

Crystal Detectors on Ebonite. 1/6 each. . .. 
Crystal Detector, cup enclosed with ~lass. cover, du'st 

pro •f, 3/6. By Post, 41-. ·· · 
COil Holders, Ebonite, 3-way, 5/6, 616,.7/6; z·way, 

4/6 and 516. Post any one, 6d. extra. 
Ebonite Dta•s, wtth engraved scaa:: o-rbo, 1/· ertcb. 

By post, 1/6. , . 
Engraved lvorine Sca_les, o·r8o round f'nds. 4d.ea. 
Filament Resistancf,1/6, 2/6 each. By Post, 1/1"0 

and 2!10. ' 
Inductance Coils Wound Enamel Wire, 12 by 4, 3/-. 

By post, 5/-. 
• 1llnsulating Sleevinll, 4d. yd. By post 4/- doz. yds. 

Insulators, Egg, 4 tor lld., 2/6 per doz. by post, 
316 doz. 

Insulators, Reel, 1 j-d. each. By post. Gd. doz. extra. 
Knobs, with ora55 nut (z B.A.), 3d. each. By post. 

3td. 
Large Spacer Washers, 3 doz., 9d. By post, 1/•. 
Lead-ill Tubes, ebonite with brass terminals, 9 in., 1/•. 

By post, 1/4. 12 in., 1/4. By post, 1/8. , 
Slider and Plunger, 4d. By post, &d. 
Slider Knob, Plunger and r3 in. rod, Sd. the set. 

Cannot be sent by post. 
Small Spacer Washers 6 doz. 11- By post, 1/4. 
Spade Terminals. 4d. doz. Post Hd. 
&;watch Arms, w1th pohshed knob, bushed 2 B.A. nut, 

laminated bladf'. spring coil washf'r, nnts and bush, 
I!- and 1/6 each. By post, 1/3 and 1/9. 

Tin Foil, free trom lead. Sheets, I7IIL by II in .. 
4d. each. 

Valve Legs, with nuts and washers, 1 d. each, 9d. doz. 
Valve Rolders ebomtf', complete with nuts, 1;-. 
Valve Pins, split, 7d. doz. ----

TRADE SUPPLIED. 
Tenns on Appllcatiori. 

xviii 

JSxbfbftfon 1\war()g-London 1862. Sydney 1879. Melbourne 1880 .. 

Terminals. 

No. 3 Terminals, z B.A., with nut and washer, 2/­
doz. By post, 2/6. 

No. 2 Terminals, War Olllce Pattern, with nut and 
washer, 1/3 doz .. Post, 1/9. 

No, 4 Terminals, Telephone, with nut and washer, 1/3 
doz. By post, 1; 9. 

No. 1 Terminals, with nut and washer, 1/- doz. By 
post, 1, 6. 

Terminals (large), aerial and earth, complete with 
2 nuts and 2 washer'!i (2 B.A.), 2 for 6d. By post, 
1/-. 

V ARIOMETERS. 
Bushed Bearings, Ebonite Dial o-IOO; 
and Knobs. Metal Parts Plated. Wave­
length 250 to 560 metres. 

Possessing high insulating properties, 
and the finish of the instrument through· 
out is excellent. 

·Adequate provision is' made for mount· 
ing on a panel, and the dial is neatly and 
clearly engraved. 

A variable condenser of .ooos micro­
farad capacity in series of parallel for 
the short and longer wa.velengths re­
spectively. 

Marvellous 4 6 
Price · S. d. 

Post Gd. extra. 

"EBONITE" 
Postage free. Any size cut. 

s. d. f s. d, 
8X1X! - 7 

f 

rzxroxt - 7 6 
4X4Xf I 3 I7 X 8 X! - 8 9 
7x6x! 2 8 

r8x1lixt rox6x} 3 9 - IS 9 
I7 X 5 X! 5 3 36XI8X! I 7 6 

Po'-'t free 

Instrument Wires 
British Made Copper Wires 

Prices per lb. 
Other sizes in stock.- A charge of 3d. 
extra is made for reeling off in small 

quai)tities. Postage extra. 
yds. ohms. 

S.W.G. per per S.C.C. D.C.C. S.S.C. D.S.C. 
lb. r,ooo En m. d. 

yds. 
22 r40 39' 2/9 3/- 4/- 5/- 2/7 
24 2~0 63 3/- 3/6 4/6 6/- 218 
26 340 95 3/7 4/1 5/- 8/- 3/2 

,28 530 140 4/4 4/8 6/- 9!- 3/S 
30 7I6 200 5/- 5/6 7/- 10/- 3/10 
32 950 262 6!- 7/3 8/- 12/6 412 
34 I,JOO 362 7/- 8/3 9/- 13/6 4/4 
36 z,ooo 530 8/8 10/- 12 ,_ 15/6 4/8 

Wireless 
"Hcrtzite" Shaw's1 /-
Zincite 9d. 
Silicon 6d. 
Bornite 611. 
Copper Pyrite~ 6d. 
Wood's Metal 6d. 

Crystals 
Carborundum 6d. 
Molybdenite 6!1. 
Iron Pyrites 6!1. 
Galena 6d. 
Graphite 6d. 
Tellurium 1 /-

Post tree. 

fntervalve Transformers 
"BUSS" TRANSFORMER, size 3 x 3 x IL Ratio'· 

5 to I, 15 '-. Post free. 
POWKIP TRANSFORMER, 1 tor Ratio, 11/3. Post 

6d. extra. 
H.F. VARIABLE TRANSFORMER, 5 Tappings, 

300-),ooo metre~, 14 6. Post 6d. extra. 
H.F. TRANSFORMER, Plug-in Type from 4 '6, 

Post 4d. extra. 

Celluloid Accumulatorst 
BEST BRITISH MAKE. 

Amp. Amps. 
Volt'5. hrs. cont. Ign. Price. Post. 

Oldham 6 20 40 2613 2/-
6 30 6o 33/- 31-

B.A:P. 
6 40 Bo 35/- 31-
4 zo 40 15/9 I!-

M:A.L. 
4 30 6o 29'6 21-

zo 40 10/- I!-

H.T. BATTERIES, 60 volt, 9 '6 and 8'6. Post 11J. 
36 volt, 5 ·6 and 4 '9. Post 1/­

Includin~ \VandC'r Plugs. 

Inductance Tubes 
Cardboard. 

I2 X z!, 4d. Post 2§d. 12 X 3Q, 6tf. Po~t 411. 
I2X 3, 5d. Po~t 3§d. 12 X 4, 8d. Post, 5~d. 

Mahogany 
Polished. 

4!x 4tx 3! in. 
4!X 4!X 5 in. 
6!x 6lx 4 in ... . 
I3.X6lX4ill ... . 
Any size anrl shape to order. 

Boxes 
Pos':. 

2/9 3d. 
3/3 6d. 
4/6 1 /• 
71- 1 /· 

Pricf' on appl:cation; 
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The B.T-H. 

"Bijou" Crystal Receiver 
G.P.O. Regd, No. 861 

THE B.T-H. MONOGRAM is an assurance of 
supreme quality, workmanship and design. All 

. units before leaving our works must pass the 
most searching tests to ensure that only appara• 

tus that is perfect in every respect is offered for sale. 

The new B.T-H. "BIJOU" Crystal Set has been spec­
ially designed to meet the dPmand for an eflicient and 
well-finished receiving instrmnPnt at a moderate 
price. Tuning is effected by means of a variometcr 
which, apart from its case of manipulation, is perfectly 
silent in action. On the inside of the lid are pasted 
full instructions for use, and 
a list of approximate settings 
to facilitate rapid tuning. Tcle· 
phony can be perfectly re­
ceived within a radius of 20 
miles, and under favourable 
conditions much longer dis­
tances can be covered. One sd, 
of B.T-H. 4,000 ohm resist­
ance head telephones for usf' 
with this receiver is supplied. 
The 'phones are efficient and 
comfortable and reproduce 
both speech and music with­
out distortion. 

Price 
with one set of 

B.T·H Headphones 
(including B.B C. tax) 

£3 . 11 . 0 

The apparatus is enclosed in a polished walnut case 
with hinged lid, the external dimensions being 
7" x 5!" x 41". All metal parts are brightly nickelled. 

The British Thomson=Houston Co. Ltd 
Works RUGBY 

(Wholesale Only) 
London Office CROWN HOUSE, ALDWYCH 

Sole Agents for the Music and Gramophone Trades : 
THE MURDOCH TRADING COMPANY, 59 & 61 Clerl\enwell Rd., London 
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Get the Best from Your Set 

T HE " :\I-L " Twin-Coil Intervalve Transformer 
will give you the best possible results from 
your set, , 

Signals will come in with great strength and without 
that distortion so ddrimental to good reception. 

,Stoutly built, it is perfectly insulated and proof 
against dust and damp. 

It possesses high primary inductance eo m l'ined 
with very low self capacity and does not distort even 
when the Anode Voltage is raised. 

The following is an extract from a letter we hav0 
received from a satisfied user:-

" I am more than pleased with the results. The 
greatly i:nr:mvecl reception sine~, fitting these trans­
formers Is Incleccl amazmg. . . . 

We indtc apDiica:inns from t1''ders for terms. 

December, 1923 

PRICE 

30/-
CARR. PAID. 

Ready for 
mounting. 

The Anode C()nverter 
THIS unit ha" bew 'I · 

stitute for the hi<rh h1.tterv. It is '"':;l)t•ciallv 
with power ampliB't•r work '1"~ a con~id.-;r,tbk plate 
voltage. Worked from the oniinarv 6 V(llt ac:c·Jrnldrttnr { 
tion is only r.rs ampere-.;;. Rt.ccpi:.ion i<; pcrf•.'rtly 
parasitic noises so oft<'n dtte to faultv high-t('nsicn 

Supplied in the following standard voltage 1 <mges :­
Type "A" 6-70 volt~-for gownl re(_'epticu. 
Type 11 B" 6-120 volts-For t\vo stage j_Jower amplification. 
Type "C" IZ-300 volts- , " ,, ,, 

Write for fnll particulars: THE M·L MAGNETO SYND., LTD., WIRELESS DEPT., COVENTRY. 

"HAVE A GOOD 

Have you compared 
the range of wavelengths obtained on the coils you are using with that 
given by "Efficiency Coils "P If you do so you will find that "Efficiency 
Ccils " give appt:oximately 50 per cent. greater range. There is nothing 
mystarious about this. It is merely due to scientific design and con­
struction which reduces self capacity to a negligible quantity. Besides 
this advantage these coils are mechanically very strong and are the same 
size for all wavelengths. Reckoning on a cost per metre basis they are 
CHEAPER THAN OTHERS. 

Coil. I \Vavelength range shunted I Self capacity I Price. with .oor capacity condenser. in Microfarads. 

a 75 ... 325 ,OOOO'l4 5/9 
A I2U ... 525 .00')00.1 5/9 
I3 ,.200 ... 855 .ooooos 6/-
c 285 ... 1200 ,ooooo6 6/9 
D "400 ... 1700 .ooooo6 8/-
E 690 ... 28]5 .ooooo8 9/6 
F 1,040 ... 435° ,0000'9 10/3 
G I5j 5 ... 68oo ,00001 I 12/-
H '2250 ... 9500 ,000014 14/-
I 4300 ... x8ooo .000017 16/-
J 6400 ... 27000 ,000021 19/-

White for full particulars or call a( our London Office: 

76, Victoria Street, s.w. 1. (Entrance in Palace 
Street.) 

Phone: Victoria 9938. 

WORKS: MERTON ROAD. SOUTHFIELDS. ·s.W. 18. 
' 

ONE" 

····································································· 

Supplied with either double pmg- or 

standard plug 7 socket fittirl'gs • 

• 0 •••••••••••••• 0 ••••••• ~ •• 0. •, 0 ••• 0 ••• 0 ..... 0 ••••••••••••••••••••••••• 

Gambrell 
Bros., Ltd. 

• o o o o o o o o o o o ~ o o o o o o o o o o o o o • • • • • o o • o o o eo o eo o o ~eo • o • o o o o o o • o o., • eo e eo o eo e • • o o o • o o eo • o o • o o e e • o e e • e eo e e • • e • • 0 • e •., • o e e 0 0 • o e • • 0 0 • • 0 0 0 e., • e e 0 • e., 0 • 0 0 • 0 0 • • • 0 • 0 • 0 • 0 0 • 0 • 0 • 0 0 0 0 • 0 ~ 0 0 
• 
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WIRELESS ACCESSORIES. 
poR more than 50 years we have been manufacturing Electrical Apparatus, a period 

of experience that guarantees consistently high quality in our Wireless Accessories. 
There can be no better assurance of reliability than the name "Silvertown.'' 

£1LVER10WN TELEPHONE HEADPIECES. 
The · Btalloy" diaphr,tgms are ILa ched :oo ;js 
t·) secure a ll.1lance of tone and quality. 
Light and comfortable, higllly sensitive, eo1sily 

adju .. ted, first rlJ::."' 
workm1nship a n d 
fintsh. Hesistance 
2,<00,4,1 oo,t\,~)00 
1 2.too chms. 

UIYSTAL HOLDERS. 
Mounted· on ebcnite b-1se 3 in. by 2 in· 
w1th glass to protect crystals f~om dust· 
A telture of this crvstal holdCr is that it can 
be P:~~ily taken to. pieces ~and set up ag.1in. 

Pric.e 4/6 each. 

EBONITE CONDENSER DIALS Al'iD KNOBS. 
In one piece, graduated in white o·Joo or 
o-r8o, hig-hly finished. Complete with f1xing 
screw. Dial approximately 3 in. diameter. 
Price complete, 1 /3 each. Dials only 

lOd, each, 

SILVERTOWI'I 

"FEATHERWEIGHT" 

INSULATOR. 

\\
7eight i oz. 

Length 5 in. 

Price 2/,. each. 

Small in diameter, small 
area for surface leakage. 

Cup in centre keeps a 
portion of the insulator 
dry in wet weather. 

SILVERTOWN ' EVER· 
DRY" I.NSULATOR. 

\V eight z~ oz. 
Length 7 in. 

Pnce3/• each. 

Ends are made of Duralumin, to redlH:C weight. 
Electrical efficiency is superior to that of a number 
of porcelain ins,ulators in series. 'The •r capacity" 
effect of Silvertow11 Insulators is Yery small. 

These are the hst and most effective 
insulators ever dcv .sed. 

SILVERTOWN INTERVAL 
FORMERS. 

Tested 1 ,ooo volts between winding~ and 
:z,ooo volts between w1nding: and frarne. 
2! in. high by 31 in. wide by 2£ in. deep 
overoll. Weighs 1 lb. 3t oz. Price 21/,. each. 

SILVERTOWN VARIABLE CONDENSERS 
(for panel mounting). 

Capacitieso.oO~ll,l .o, ()> ,0.1 'os,ando.oor mfd. 
!\loving vane::: are shaped to give low minin'lum 
capacity. These condensers are fitted with a 
stop to allow of a movement of 180 degree.; 
only. l'ri'.es 7/6 8/• 11/6 8c la/• 

eacn, ' ' 

51LVER10WN POTENTIOMETERS 
(tor panel mounting). 

On rectangular ebonite former, complete 
"'ith knob aJ;id pointer. Former mounte~l 
on ca~t brass frame. Resistance approxl· 
m1tely 400 ohms. Price 7/6 each. 

Silvertown Accessories are obtainable ol all dealers. When buying 
Wireless Accessories specify Silvertown and be sure of having the best. 

MAKERS-The Silvertown Company, 106, Cannon Street, London, E.C.4. 
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R.F.GRAHAM&CO. 

£10 
iMaiiOgany Cilllinet.) 

3 VALVE 
Concert Receiver, 
with IIIBlly DtiiH poaillllities 
on all wavelenelllf,. {lee 
CataleCUe.) 

Receifts all Broadcastin& and 
Continental stations with an 
lmt.r Aerial. 

Simpls to operate, and the 
purity of tone is a delight; 

American stations can he 
' J:eard under favourallle cen -

ditiens. 

An Ideal "Xmas " Present 
and an Ideal tnstroment. 

B.B.C. Tax £t 2s. 6d., and Morceni's Royatties £1 17s. Get., 

The following accessories, namely: 3 Valves; r Loud-Spe.:'ll.;:er; 
I Pair of 4,000 ohms Headphones; 4 Concert Coils; 6o-volt H.T. Battery; 
4-volt Accumulator, 4-0 actual ampere~hour capacity; wo ft. 7/22 S.W.G. 
Copper Aerial \:Vire; z Insulators: 30ft. Insulated Lead-in and Earth Wire; 
I Lead-in Tul{e and I Earth Pipe Clip are supplied for £ro ex~ra. So that £zo 
gets you the ~t complete outfit and best possiLJe results, which cost less than 
rd. an hour for enjoyment, and all taxes, etc. 1 paid. 

R. F. GRAHA:&I & CO., 
Manu/(lCiurers, 

Norbiton Works, Cambridge Rd., Kin&ston-on-Thames. 
Ell:fiUIRIES at Offices, 101, Gloucester Road, Norbiton, where sets are demen­

strattd l!urir.g broadcasting liCJurs by appointment. 

TRADE : Please quote tor parts and accessories. 

............ ii·····-• • • • 
Wireless Map: 
--------------------------~~1-

xxii 

• • • 
of Great Britain : 

• • • • • • • • • • • • • • • 
2/6 -

Tms new map has been prepared under 
expert supervision, and gives the 

following useful information:-
All plaees with transmitting apparatus are 
shown, in black. Call signs applying to 
these in red. Broadcasting, Commercial, 
Aviation, and Amateur and Experilnental 
Transmitting Stations are all indicated by 
special symbols, also in red. Admiralty, 
Naval and Trinity House Stations specially 
shown in blue. A Complete Index to all 
Amateurs and Experimental Stations 
appears on the. map, theoriginofacall-sign 
being at once located by means of num­
bered squares. Diagrams with Compass 
bearings show the direction of important 
Overseas Stations in relation to different 
portions of the map. London and District: 
An inset map on an enlarged scale (ri miles 
to 1 in.) clearly shows the stations within 
this area. ' 

On Paper foJdPd in Cover ..•••••••• 
2/6 net, postage 2d. 

PRICES,··· .................................... ,,':.:~', 

Mounted on cloth folded in Case ...• 
5/6 net, postage 4d. 

Mounted on Cloth and Varnished, 
with Rollers .... 7;6 net, postage gd. 

: ......................................................... ; 

• • -· • • • • • • • • • 11 

• • • • • • • • 
I
• RADIO PRESS, Ltd., ~. ~& : 
•••••••••••••••••• 

December, 1923 

1111111 m nmt llllfll ----------------
---------------------------------------~ --------------------· -= -------= = = --= 5 ------------------------

Radio Pr~ss 
ntarl~s for ]g24 

FOR your appointnwnts -~to duoniclc 
your doings-- for the thousand aml 

one things connected with your life, 
you need a Diary. . 

Th s year purchase a Wi:re.tess D1ary 
and get some useful infonnation without 
ext1a cost. 

These two Radio Press Diaries are both 
extremely neat and well-produced little 
Books. They do everything that a Diary 
should do-they are convenient in si~e 
and shape-do not bulge the pocket­
strongly bound to give a whole years 
service, and more besides,if needed. Just 
the Diary, in fact, to suit the ll1Q5.t critical, 
From all Booksellers or direct (postage 
2d. extra) from Radio Press, Ltd.. 

Radio Pr€ss Handbook 
for 1924. and Diary 

Size s! in. by 3! in., solidly bound in grained 
leather cloth, fitted with pencil. Diary portion 
shows a whole week at an opening.. l.a:rge numb(; r 
of pages of technieal data, including several pag< s 
of electrical formula> whieh will prove in- 2/6 
valuable to the serious worker 

Radio Pr€ss Popular 
Wireless Diary for 19 24 • 

Size 2! in. by 4.} in. Strongly bound in leather 
cloth \vith rounded cornns. One complete 
week shown at eac-h opening. 'Wireless pages 
include information on call signs, circmt dia-­
grams, ::Horse Code, electrical data, fuh 
it1structions for building a complete 1/ 
Receiving Set, etc., rtc. • 

------------------------------------------· -· -· -· -· -· -· -· -· -· == -· 5! -· -· -· -· -· ... -· -· :I -· 51 
El 
El 
= = a -= ----------------------------------------------
~ 
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, 

long I ife battery. 
H Z TYPE 

f o r 0 u I I E m i t t e r V a I v e s. 

The H Z Type Battery has been specially evolved to meet the 
requirements of Dull Emitter Valves. 

It is specially suitable tor long slow discharges, and need only 
be re-charged every six month,, providing it is kept in use and 
not completely run down. 

Type 

H Z2 
H Z 3 
HZ4 

Actual Capacity. 

40 amp. hours 
60 
80 

.. 

Price 

£ s. d. 

0 17 6 
1 1 0 
1 4 6 

Obtainable from all dealers and Exide Service'Agents. 

ASK FOR LISf 4031. 

~~/frhll)tl~~ ~ EL'ECTRICAt STORAGE 
'v· \lj,t J . ~U~ COMPANY LJMITED. 

HEAD OFFICE & WORKS: 

CLIFTON JUNCTION, NR. MANCHESTER. 
LONDON: 219-229, Shaftesbury Avenue, W.C. 2. 

Bl R \fiNGHAM: 57-18, Dale End. 
MANCHESTER: 1,· Bridge Street. 

vVe also illustrate below the B.K. ancl 
A.Y.G. I types of I-ligh Tension Batteries. 

Use Chloride Batteries for House Lighting. 
xxiii 



MODERN WIRELESS December. r923 

JUST 
PUBLISHED! 

Radio Valves 
f, how to use the 

Bq . 
ohn Scott-Tagqar 

F. Inst.~ 

--a complete 
instruction on 

course of 
the Valve 

Can you answer 
these questions fully ? 

T O make real progress in Wireless 
you must be able to understand 
the principles of the Radio Valve. 

The importance of this cannot be em­
phasised too strongly. 

'While there are several Books on the 
Valve by the same author, none of them 
covers quite the same· field as "Radio 
Valves and how to use them." 

xxiv 

\Vhat b meant by Re;:~ctance­
capacity coupling ? 

\Yhich is more selective­
" Tuned Anode " or " Reac­
tance capacity" for H.F. use ? 

\Yint is Reaction ? 

\\'hat is meant by " Dual 
Amplificati·m " ? 

How is self-oscilhticn caused? 

\Vhat is an aperiodic trans­
former and its advantages? 

2/6 
from all Booksellers, or 
•18 post free direct from 
publishers. 

RADIO PRESS, LTD., 
Deverc:ux Court, Strand, 
W.C.z. 

1Ra~fo ~ress 

This Book is rather more elementary 
in its appeal and should be extremely 
useful to those who are beginning to take 
a more serious interest in \Vireless. 

Its explanations are most lucid and 
graphically illustrated by . a very large 
number of diagrams. It is a Book which, 
although dealing with a difficult subject, 
is most fascinating and intriguing in its 
appeal. A Book which ought, in fact, to 
be on every wireless enthusiast's book­
shelf. 

It is written from th11 point of view of 
the man who is going tc use valves. 

$eries 1Ro. 12. 



December, 1923 MODERN WIRELESS 

OVER A MILLION ' . 
SATISFIED CUSTOMERS 

ELKAY WIRELESS CO. 
Great Britain's Largest exclusive Wireless Stores PIONEERS OF CHEAP PRICES 

our Motto. Quality, Quantity and Consistency 
See our six-window display of bargaius. Wireless and EveTything for it. 

EhLKA
1
Y
1 

Lightwedight H'=adphones, 40q0 12:9 N
11 

& K (Thde Genuine Article), 4000 ohm~, 12/9 
o ms, a guarantee per pair a guarantee per pa1r 
FELLOWS New Light Weight 'Phones, 18/6 STERLINGS Latest Model Headphones, 19./3 
4000 ohms, Stamped B.B.C. 4000 ohms, Stamped B.B.C. 

Also BROWN'S, BRUNET, Etc., at special reduced prices. 

VALVES 
{ 

MARCONI "R" .................. ALL ONE PRICE J' 11 I 10 EDISWAN ........ ; . . . . . . . . . . . . . . . EACH 
MULLAND ORA.................. Special Packing and Postage, 1/- extra , 
COSSAR (Wed er Plain Top) . . . . . . . . Bankiupt s1ock and of !muted quantity 

nu·· ·L EMITTER VALVES • MAkCONI. EDJSWAN',! ALL ONl!: I Packing and Postage 1/-: extra each.24/9 
,.., • MULLARD I PRICE Bankrupt Stock and of !muted quanllty 

LOUD SPEAKt.RS Say what make 
you require 10°/0 Reduction of STANOARD PRICES 

DUTCH VALVES.. . . il/11 & 7/11 
LF. TRANSFORMERS Ratio 5 to r. All 

guaranteed (postage r/ -) .. .. each 11/3 
CRYSTAL DETECTORS . . 1/9, 1/3 & 10!d. 
CRYSTAL DETECTORS, enclostd in glass 

case . . 2/8, 2/3, 1/8 
AERIAL WIRE, 7 I 22, guaranteed hard 

drawn copper, roo ft. \postage I/-) .. 1/1Gt 
CONDENSER VANES, fixed r moving, per doz. 3!11. 
REAL GOLD CAT'S WHISKERS . . each 211. 
REAL GOLD CAT'S WHISKERS per doz. 1/li 
SILVER CAT'S WHISKERS . . each 1d. 
SILVER CAT'S WHISKERS . . per doz. 7d. 
CONDENSER SCALES, o to r8o . • each 3}d. 
IYORINE LABEL SET, I2 different titles 

the set filL 
BASKET COILS, set of 6, up to 3,ooo metres . . 2/4 
SLEEVING, 3 yds. assorted colours for 11!d. 
NUTS, 2 B.A. • . . . • . per doz. 2ld. 
NUTS, 4, 5, 8 and 8 B.A. per doz. 211. 
WASHERS, 4 B.A. per doz. 1d 
WASHERS, 2 B.A. . . per doz. 1id 
CONTACT STUDS, with nuts and washers 

per doz. 4d, 
TERMINALS, with nut and washers, 

each 1d., l,}d., & 211. 
EBONITE KNOBS, 2 B.A. each J!ll. & 3d. 
SPACING WASHERS, larg-e per doz. 2!11. 
SPACING WASHERS, small per doz. 1!d. 
CRYSTAL CUPS, 2 screw • . each 1d. 
CRYSTAL CUPS, 4 screw . . . , each 2d. 
FIXED CONDENSERS, all capacities each 1Qtd. 
EBONITE, cut to any size, by rn...1.chincry while 

you wait . . . . . . per lb. 3/6. 
TELEPHONE TERMINALS, nuts and washer, 

each J!d. . . per doz. 1/3 
W.O. TERMINALS, nuts an<l washers, each 2d. 
W.O. TERMINALS, nuts and washers, per doz. 1/7 
PANEL BUSHES, drilled . . each lid. 
PANEL BUSHES, drilled per doz. 1/3 
TOP CONDENSER bushes . . each 1d. 
TOP CONDENSER bushes . . per doz. 9d. 
BOTTOM CONDENSER bushes.. • . each Jd. 
BOTTOM CONDENSER bushes . . per doz. 7d. 
SWITCH ARMS, 4 laminations, ebonite knob, 

complete vdth panel, bush, 11uts, and 
spring washf'r Std.. 

STOPS, with nuts.. pc·r doz. 6d. 

FILAMENT RESISTANCE&, smooth action, 
marvellous value . . . ·, • . . . 1/9 
With engraved dials . . . . . . 2/6 

FILAMENT COMPLETE CIRCLE RESISTANCE 
SCALES, o to 300 . . . . . • each 6~. 

BELL WIRE, tinned copper, rz yds. &d. 
VALVE LEGS, nut and washer . . each 1d. 
VALVE LEGS, nut and washer per doz. 10d. 
VALVE PINS, nut and washer . . each 1d. 
VALVE PINS, nut and washer per doz. 911. 
PLUNGER SPRINGS, complete . . each 1d. 
SLID ER ROD, brass, I 3 ins. long, i·in square, 

drilled .. . . . . .. • . each 3~d. 
SLIDER KNOB . . . . . . . . each 2d. 
SWITCHES CN EBOI'jiTE, S.P.S:r. (quality 

the best) . . . . . . . . each 1/8 
SWITCHES 0111 EBONITE, S.P.b.T. (quality 

the hest) . . . . . . . . each 1/11 
SW1TCHES ON EBONITE, D.P.D.T. (quality 

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

· from . . . . . . . . . . each Hd. 
SCREWED ROD, z B.A., 12 ins. long.. each 3d. 
SCREWED ROD, 4 B.A., Iz ins. long . . each 2!;d. 
RUBBER-INSULATED LEADING-IN WIRE 

per yd. 1~d. 
VARIABLE GRID LEAK, Pencil Type 1/11 
INSULATORS, white reel, z m. . . each 1d. 

per doz. 11d. 
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!5 

TAPPED INDUCTANCE COILS, 20 tappings, 
wound to I ,ooo metres . . . . each 2/6 

VARIOMETERS (Tube type), complete \Yilh 
knob .. .. .. .. · 3;11 & 2,111. 

DOUBLE 'PHONE CORDS, full length . . 11id. 
HERTZITE, genuine, in box . . Bd. 
TALJTE, genuine, in box 8d. 
PERMANITE, genuine, in box.. Sd. 
ZINC:ITE, genuine, in box . . Sd. 
BORNITE, genuine, in box • . 6d. 
MIXED CRYSTALS (6 ldtuls) . . 9d. 
CARBORUNDUM . . . . . . . . 5!11. 
%INCITE AND BORNITE. botb in box 1/• 
BATTERIES, H.T., dry:-

30 volt:!, including \Vandcr Plugs 5/9 
6o volts, including \Yander Plug:; 9/6 

COIL PLUGS, real ebonite . . 1!3, 10!d., & 9!d· 
H.F. PLUG TYPE TRANSFORMER : 

r • . 250 to 6oo metres 3/9 
2 • • 350 to 700 4/-
3 . . sco to 900 4/3 
4 • • 8oo to '350 4/6 
5 . • rGoo to 3200 , 4/9 
6 . . . . 2200 to s6oo ... ' . . 5/-

EBONITE CONDENSER KNOB & DIAL 1/6 
FILAMENT RESISTANCE DIALS . . . . at~. 
VARIABLE CONDENSERS of high quality. 

With Aluminium Top and Bottom plates. 
Complete with knob and dial, guaranteed 
accurate: 
Vernier . . 41- .ooos 6/-
.ocz . . 4/6 .00075 . . 7/-
,003 • . • • 5/8 .OOI • . SI-

SUPER QUALITY 2·WAY COIL HOLDER . . 5 13 
REAL EBONITE 3-WAY COIL HOLDER . . 7/9 
O.B.A. NUTS . . per doz. 411. 
DETECTOR ARMS, Ball Joints, Ebonite 

Handle and Whisker Holder 3,\d. 
WOOD SCREW TERMINALS • . • . each 1~d. 
SHELLAC . . . . . . per bot., 10jd. & 6d. 
AERIAL PULLEYS, each 1ll,\d., 8k4., 6d. and 4td. 
TtNFOIL . . • . . . . . large sheet 411. 
COPPER FOIL, 6 in. wide . . per ft. 5d. 
GRID LEAKS, 2! and 2 meg. . . . . each 1CJ!d. 
FLEX (Twin), various colours . • per yd. ld 
CONNECT1NG WIRE, tinned copper, zo gauge 

3 yds. 2d. 
ENAMEL WIRE, in i. !, and I lb. reels: 

zz 24 z6 zR 
per lb. 2/4 2/8 3/2 3/6 

l'\ote: Bobbins 2d. each extra. 
POTENTIOMETERS, guaranteed up to goo 

metres, superior make, compact size . . 7;3 
CRYSTAL DETECTOR, glass enclosed, tilted 

on 4 x 2 ebonite panel with terminals for 
aerial, earth and 'phones, already wirt>d 
and beautifully finished . . 4; 9 

VALVE HOLDERS . . rach lO~d. and 113 
AMALGO..PLASTIC METAL, for fixing crystals. 

No Wood's metal necessary . . . . 6d. 
GOLD SEAL PLASTIC: METAL, for fixing 

crystals . . . . . . . . M. 
IVORINE NAME-PLATES, all readings, 

each 1 d., per doz. 9d. 
EARTH CLIPS, Copper, adjustable . . each 5id. 

IMPORTANT: Mail Order Department: Orders Despatched Same Day as Received. NO WAiliNG. 

"DON'T r----, 
I MAKE NO I 

MISTAKE 
I When calling I 
j see that you J 
I ARE at J 

LELKAY'SJ 
SAVE 

GOODS SENT TO ALL PARTS OF THE WORLD. 

PAY MORE" and get JuNK: "PAY LESS" and get the Goons AT 

'' ELKAY" WIRELESS CO .. , 
225 & 227, BISHOPSGATE, LONDON, E.C.2. 

Open Saturday all day. To the Trade-New Trade Counter now open. 
Ple;~se remit ample postage. We open Sundays, 11-2.30 

SPECIAL TERMS '10 RADIO CLUBS. 

MONEY BY STUDYING OUR 

- e1 h N { Central 8544, Retail. 
,_ T ep one os.- Bis!Mpsgate 2313, WhOlesale. 

Telegraphic Address: ELKAYWIRY AYE, LONDON. 

ADVERTISEMENTS. 
For an announcement of vital interest to our customers see forthcoming Advertisements 

in" Wireless Weekl ," "Popular Wireless," and "Amateur Wireless." 
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MODERN WIRELESS 

Efficiency plus Economy 
------------------~ I I 
I I 
~ The principles of the 1 
I I 
1 " Unit" System 1 
I I 
I The principle of this "Unit" Reo"iver is J 
I r~~~~n°~e~~i~n~10~~o~~=s~~ne~r~~ 1~{~ '~~~~; J 
I Unit-like the first section of the bookcase- I 
I it is rcarly for immediate service. I 
I The first Unit to be.o:mstructed (No. 3 in the I 
I illustration) as a COl{lplete .Crysta] Receiving J 

Unit. The ci<~·sign of this, Unit is so efficient I that Broadcasting has been received regularly f 
I ~-\l~v:;~~d m5~~t di:;a%~e !d~~d t~~ ~tar~~~- J 
I Frequency Amplifier which greatly increases j 

I the volume of sound. If you live close to a J 
Broadcasting Station these low Units should 

I work a small Iond Speaker. If you "ish to l 
J increase its rang~:', you can add the llil!h 1 
1 Frequency Amplifirr. The:.:e four L~nits gin' J 
I almost the range, St'nsitivity and volume nf 1 

a three Valve Set with only the small upkeep J 
I costs of z va1V£>S. Full instructions arC' given 
I for bnilding absolutely every part in a par· I 
I ticulariy economical manner. EvC'n if you I 
1 already possess a Set vou ought to get this J 
1 Book--there are quite a number of new ideas 1 
J sure to interest you. J 

·L--~-------------J 
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T HIS book, by :Mr. E. Redpath, assistant editor 
of Wireless Weekly, should be purchased by 

. every wireless enthusiast who is keen on 
simple constructional work for two reasons. 
First, because it describes a new idea in Wireless-:1 
highly sensitive Receiving Set which, starting from 
a self-contained Crystal Set, can be added to, awl 
made more efficient at any future time at small cost. 
Secondly, because not only are the elementary 
'Principles of Wireless soundly and simply explained, 
but every step in the actual constructional work is 
carefully shown by clear diagrams and well-written 
text. Even the beginner in Wireless can safely start 
on this Receiving Set and know that his efforts will 
be crowned with success. 

How to make a "Unit'' 

Wir-eless Receiver 
By E. Redpath. 

Contents--------------------, 
I I 
I Chapter 1.-Th~ Enential Prin:ipla3 lnnlve;l, I 
I Chapter 2.-The Aerial-Earth System at the Receivmg Station I 
f Chapter 3.-Unit No. 1. The Variometer Yuner with Crystal De- J 

lector. 

(( Chapter 4.· · Unit No. 2. The Low-Frequency A:nplifier with s~lf. 
1

1 
contained H.T. Battery. 

I Cha~!er 5. ·-Units Ncs. 3 and 4. A"iat Tuaing Variome!er and J I High-Frequency VaiYe UJit. I ! Cta:;ter a.--The Complete~ set ani How it Works. I 
( Chapter 7.-·The COnstruction and Erection of an Efficient Aeria 1 1 
I I L_ __________________________ J 

ttabin Jlrtss, ltb., 
Pu'l::llishers of Authoritative Wirele3S Li',erature 

DEVER EUX COURT, STRAND W.C.2 

GILBERT AD, 
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"The Electro-link witli 159 Uses" 
WHAT IT IS: 

CLIX is a combined plug 
and socket. 

CLIX is the simplest and most 
efficient contact or ter­
minal in the world. 

CLIX is instantaneously con­
nected or disconnected. 

CLIX is the solution of all 
difficulties in electrical 
connections. 

WHAT IT DOES: 
In wireless work a few 
of its uses are :-Ter­
minals : Battery plugs, 
battery sockets, ·coil 
plugs, coil sockets, 
valve plugs, valve 
sockets, contact studs, 
soldering tags, multi-

BUSHES phone tags or plugs, 
connecting-lead tags or 
plugs, etc. Multi-con­
tact, dead-end or any 
type of switch may be 

built up without difficulty. 

Because of its Universal 
Application and Efficiency you 
cannot afford to be without 
CLIX, which also has the 
supreme merit of being most 
inexpensive. 

RETA1L PRICES: 
CLIX .. . 3d. each. 

Locknuts .. . !d. , 
Insulators . . . ld. 

(Six Colours). 
CLIX Complete .. . 4d. each. 

Bushes .. . ... l!d. pair, 
(For Wood Panels.) 

Postage of any of the above, 
3d. per doz. extra. 

Obtainable from all Dealers or 
direct from the :VIanufactul:ers. 

Trade Inquiries Invited. 

AUTOVEYORS Ltd 
84 VICTORIA ST., WESTMINSTER, S.W.l 

~----- ;a-:u;c7u;r;;d-;~;e;; 7'~ ----~ 

I 3-E.V.C. l 
I the Original and Only Complete Absorber of Disturbances I ·--------------------- -·---

J...fODERN WIRELESS 

-BEGINNER'S GUIDE TO WIRELESS 
Best Book Obtainal!le. 

If you wish to make yo·1r own receiver, or to improve the S3t vou already 
have, you cannot do better than obtain this book. 

HOW TO ERECT, CONNECT, AND MAKE 

Aerials. complete cry,;tal and valve receivers, coils, tuners, etc., alSo the latest 
two and three·valve tuned anode recetvers and one and two~ valve amplifiers. 

144 pages (including 28 diagrams}, 1, 3 post free. 

SAXON RADIO CO. (Dept. 32), South Shore, Blackpool 

THE EXHIBITION IS CLOS tO 
BUT OUR STAND IS PERMANENT. FOREMOST 
FOR BEST COMPONENTS AT LOWEST PRICES. 
DELIVERY BY RETURN-IF UNSATISFACTORY 

MONEY RETURNED IN FULL. 
Aluminium Vanes, 5d. doz. Aerial Pu!leys, Sd. Anti-Capacity Handles, Sd. 
cats Whiskers--Gold, 2d.; Silver, 1d.; Spearpoint, 1d. Packet of 4, 6d, 
Coils, Basket. Set of 6, 21-. Waxless, 2/4. 4tvt. Batteries (British) &d. each. 
Coil Holders, solid ebonite, 2-way, 3/6; 3·way, 4/6. Sockets, 7!d. each. 
Condenser and Grid-leaks, 2/6. Grid-leaks, all megs., 1/- and 1/6. 
Conden ers, Fixed.-To .oor, 9d.; To .oos, 1;-; To .or, 2/-; To .r, 3/6; 

Ditto., Variable-·.ocr, 8/-; .ooo5, 6 '•; .ooo3, 5, 6; .ooo2, 4/6; 
.ooor, 4/-. With ebonite or aluminium end plates, .o88 spacers. 

Condenser Dials, o.r8o,~11d.; with knob, 1/4 and 1/9. Bushes-Top, 1d.; 
Bottom, 1d. 
Ditto End Plates, 1/6 pair, drilled. Solid ebonite. 

Contact Studs, 4d. doz. Stops, z a 1 d. Connecting Wire, tinned copper, 
3 yds. 2d. 

Cryatals. Every make stocked. Zincite, 911. • llomite, 6d.; Talite, 1!-; 
Hertzite, 1/-; Galena, Silicon, Carbol'liD<!1';-., 3d.; Copper Pyrites, 6d. 

Gold Seal 11astic M h for fixil·g Cryst~J,, 8d. box. 
Crystal Caps, 4-screw, l}d. Detector Glasses, 4!d. each. Buzzers, 2/6. 
Crystal Detectors. Plain brass, 1/3; Nickel, 1/6; Dustproof, 1/9, 2/6; 

Plug·in Type, 3/6; Perikon, 2!6, 3/6 (with Zincite and Bornite). 
Cr)'stal Detector Parts, in envelope, 1 Otd. Nickel, 1 I-. 
Earth Clips, adjusteble, &d. Ebonite, 3/&lb., any size. Fil. Resist. Dial, 9d. 
Filament Resistances, 1/6, 2/-, 3/-; with dial, 216; porcelain base, 4 '6. 
Foil. Copper, 3d, foot. Tin, 4d. Formers, I2 by 2, 3d.; I2 by 4, 4d.; 

I:Z by 5, 5d. 
Heedpnones. Continental, 11/6 and 16.'·; British,14:6 to 25/·. N.& K., 12/9. 
Insulated Hooks, 1td. 'Tape, 6d. roll. lnsulators--·bgg, ljd.; Reel, JG.; 

Shell, 2d. Frame Aerials, detachable, 19 '6. 
Jack and Plug, 1/6. Lightning Ar~esters, 2 16 each. Spade Terminals, 1 d. each. 
Knobs, finest, 4d. and 2d. Lead-In Tub6s, rz m., 11d.; 9 m., 10d.; 6 m., 911. 
Loud-Speaker Aluminium Trumpets, 6/9 each. Screwed Rod, IZ in. 2 B.A., 

3d.; 4 B.A., 2td. 
Mica, .ooz, 2d. sheet. Nuts, 2 B.A., 2fd.; 415/6/8 B.A., 2d. doz. ; O.B.A., 

4d. doz. 
Scales, Ivorine, o.I8o, 3d. Set Name Tebs, Gd. Bell Wire, I2 yds. Gd. 
Slider Rods, 3td. Plunger, 2d. B· st Ebonite, 6d. Wound Vario-couplers, 6/6. 
Spacers, large, 2td. doz. ; small, 1td. doz. 
Sleeving, all colours, 3 yds., 2 mm., 11d. Shellac, 8d. bottle. 
Switches, lacquered brass on ebonite, S.P.s:r., 1/-; S.P.D.T., 1/6; 

D.P.D.T., 2/-. 
Switch Arms, Ist quality, 8d. Screws, all B.A.'s-To 4 in., Sd.; To I in., 

9d. doz. 
Transformers, H.F. Plug, r, zso/6oo, 3/9; z, 35017oo, 4/-; 3, soo!9oo, 

4/3: 4, 8oo;r,350, 5/6; 5, r,6oo/.~,2oo, 4/9; 6, 2,zoo;s,6oo, 5/-. 
Transformers, approx. 5 to I, L.F., 10 6,1119 and 15/-; all guaranteed. 

" Powquip," 13/6; best nickel, 14/6. Bobbins, 1/6. H.F. Formers, 2/-. 
Terminals, W.O., 2d.; telephone, Hd.; pillar, 2d.; wood screw, 1~d. 
Telephone Cords, 10~d. Tablets (Earth, Aerial, etc.), 1d. each. Flex (twin) 

2d.yd. 
Varlometers, double wounrl, 2/11 ; Ebonite mounted, 6/6. Formers, &d. 

pair. Wound Coils, I2 by 4, 2/5; 6 by 3, 1!8; 9 by 3, 213. 
Valve Holders, finest ebonite, 1/3; moulded, 9d. (al1 with nnt and washer). 
Valve Legs, 10d. doz. Valve Pins, 9d. doz. Voltmeters, 5 6 ancl 8/6. 
Wander Plugs, 3d. each. Washers, all H.A.'s, 1d. doz. Wood's Metal, 3d. 

EVERY ACCESSORY ON THE MARKET STOCKED. 

La,.gest Stocks in B,.itish Isles. 
lmperative.-Kindly send. ample postage; balance always refunded. 

SEND FOR FREE LIST. Trade supplied at separate trade counter. 

RADIO STOCKS, Ltd. 
Museum 4213. (Mail Order, " Radio House.") 

87/89, NEWMAN ST., OXFORD ST., LONDON, W .1. 
Between Oxforrl Circ.us and Tot tt nham Cnnrt Hnnd. 

And at 44a, Cranbourn St., Leicester Square, W C.2. 

ELECTRADIX RADIOMETERS. 
Wavemeters from •oo to Io,ooo metres. From £2 10 0. New Ex. W.D. 
Milliameters for Fine TunjJ!g 17.6 to 35/-. 
Voltmeters, Panel and Portable, z volts to 2,soo volts, 5 1- to £5. 
Recorders. \Vi re less Morse h1kers make long wave reception interest~ 

ing. £6 10 O. 
Motor Alternators. Wonderful £3o machines for £3. Ex Aircraft. 
Potentiometers. Army 350 ohm 3,6. For details see "Wireless \Vorld '' 

or our ,:;d. Catalogue. 
We haVe many thousand pounds' worth of the pick of Government 

\Vireless gear displayed at our London Showrooms at 9_. Colonial 
Avenue, Minories (near Aldgate Station). 
L E S L I E D I X 0 N & C 0. Ave. 4166 
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MODERN WIRELESS 

Such clear • • Instructions 
enable anyone to build 
this excellent 4-Unit Set 

O
NE special feature of this new Book is that it does 

not presume any knowledge of ·wireless at all on 
the part of the purchaser. 

Constructional articles in "WIRELESS WEEKL 1"' 
and "MODERN WIRELESS" necessarily anticipate 
that the reader has some knowledge of Wireless- if only 
of the most elementary kind. 

Even if you don't know one end of the Receiving Set 
from the other, and have never even " listened in," you 
can buy this Book confident that you can build your own 
Set--one which will give you particularly good results 
over long distances. 

The Receiving Set described in this Book is quite different 
to any yet placed on the market. It is particularly neat 
and efficient, and as an economical Set it is certainly 
without paralleL For, at an original outlay of a few shil­
lings, it is possible to construct the Detector Unit (which 
uses a crystal) and to enjoy the pleasures of" listening in " 
right from the very beginning, Later on-and at your 
convenience-you can add valves which will enable you to 
pick up Broadcasting stations further away, or to· use a 
Loud Speaker instead of head-phones. 

The whole Instrument has been carefully designed and 
tested for reception over long distances. 

Get a copy Now-and start Wireless ecfmornical~v. 

~a'llio l;lrt£5 jttb., Devereux Court, Strand, W.C.?. 

H k ''U •t'' ow toma ea nt 
RADl') PRESS 
\\T 1rek:s-s Library 

No, 7, 

Wireless Receiver f2t6l. by E. REDPATH (Assistant Editor of" Wireless Weekly.") I 1 -----------=-----------------1 or2'8postfree :------
xxviii '-----·-----• GILBERT Air. 
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lntervalve Tran,former 
Tn:e''A" 

Filament Resistance 

Our mannfa,~turcs indudo:: 

"Ironclad" Transformen 
Intcrvalvc. 

Type "A" 

"Il" 
"C" 

£1 2 0 
£1 6 0 
£1 6 6 

Telephont'. 

Type "A" £1 0 0 
£1 5 6 
£1 6 6 

"B" 
"c" 

Tone Sckctor<::. 
Price : £1 5 0 

Plug 

Lcad·in !nsulatc•r:::. 
I >ri<>; From 2 '3. 

Coil fi.,)Idcr~. 

I coi! 5/6 
2 " 14,'-
3 " 11/-

The famous " Block " Bat~ 

tcries, 8 Types. 

······••tttttttltlltlttiO tl Ill 11 I 11 Ill ttl lilt 011 o 10 o Ill I 10 •t ltl Ill lttlll: 

Write for Catalogue No. 315, fully describing 
the " Fuller " range. 

EVER:IUiAD¥-
DRY BATTERIES 
et ACCUMULATORS 

FOR EACH AND EVERY WIRELESS PLRPOSF: 

INSIST ON 

" EVER • READY" 

WIRELESS 

BATTERIES AND 

OBTAIN SATISFAC-

TION AND 100 PER 

CENT. EFFICIENCY 

OVFR 20 years' experience and 
rese:1rch, tlw titH'~t. matn~ 
iJ.ls, expert supervlSIOn, and 
te:5tiug at all stages of manu~ 
ar~· th(~ for the 

of " " \Vireless 

The " 
all types 

em1)ra~e 
e>·cry 

"·in~tess purpose. 

capacity Dry 
the f!lameut 

newest types 
lmv-t,unoeJcaturc vah·es. 

of these and 
ancl voltage:; of 
units. 

Service D.X. De;lartment, 

The EVER-READY 
Coy, (Great Eri!aio) Ltd. 

He~ou'es PJ., Holloway, 

LONDON, N.7. 

MODERN WIRELESS 

What Experimenters say 

Here is proof of the undoubted efficiency and reliability of 
" Fuller " Components. The results obtained by other experi­
m~nters are your protection and, in addition, every " Fuller " 
Wireless product carries with it a twelve months' guarantee. 

proportion 

October 7th, 192 J, 
YORK ON A LOUD~SPEAKER. 

lma:o that l got W G Y IV ew York 
\VD.\P Chicago ot~ September 

We invite you to visit Our Lon:lon D.:tpot, 53, Hi5:t Stra3t, 
W.C.2, close to Tottenham Court Road Station, wn>N yoa 
can inspect these components for your5alf. 

Fuller's Unite J Electric Works, Ltd., 
Woodland Works, Cbadwell Heath, 

Essex, 
Telegrams: Telephone: 

llford rzoo (6 lines)_ "Fuller, Chadwell Heath." 

WELCOME NEWS 
-For the Experimenter 

TOTALLY NEW EQUIPMENT FOR SET~BUILDERS 

FOR sonw. time p;tst mnch of our time has 
hec-ll concentrated on the production of a 

cornpletc series of component parts with lhe 
help of .which the assembly of the late~t 
receivers, embodying the ideas $d forth in 
"\Vireless \\'eekly nand'' Modern \Vireless," 
can b(' made with the tninhnum of time1 aad 
with the certainty of first-class results. 
The designs of these components are entire.Jy 
~l.~W;~ a~H~ constitute further eXamples of the 
~~~~~~~~·:,~ 1 <Hld rolmstness of Bowyer-Lowe 

1°~~n']xunil
1

lcp<:e
1

c\
0

ns"v-ith a !':election of these compo· 
ncnts, the experimenter will be able to 
assemble a re:-eiver of pleasing ap:rearanc<J 
in ctn f'xtremely short time, \Vhile the expense 
ir.curred iu changing from one circuit to 
another is trifling. 
An illustrated descriptive pamphlet is now 
ready and a will be sent on application., 
Send a 
Supplies of the compOnents c<:m be obtained 
from any win· less df':alcr, or, in case of diffi­
culty, we shall be pleased to supply direct. 

The BOWYER-LOWE Co.,Ltd. 
Letch worth, Herts. 

~ . --. . . . . . - ... - .. -------- .. --.----- ... -.. -.......... . 
lVIioles~le lJistri<utors for t!~e Nort-': of Engla.1d: : 

:MILI.IQANS WIRELESS, Ltd., 23·25, Renfrew St, GLASGOW: 
:H~ .'W_ AJ)S~O-~!~ .~~.~~~-~~:~. ~~:·~ ~t~a_n~~~~. ~~!~i.~?~: .~~!~: 

xxix 



MODERN WIRELESS December, 1923 

A Crystal Set is 
always useful-

·---------, 
~~~:~s 
1 Tbe Question of Licences. 
t PansoftheW'aelessReceiver. 
( Crystal Detectors. 
I Inductance Coils. 

r-------~-, 

I No. 3 l 
I I 
1 of the 1 

: RADIO PRESS I 
I Series 1 

L--~-----J 

XXX 

WHEN your Accumulator runs down, or your 
Valve burns out, or your H. T. Battery 
suddenly develops noises-these are the 

occasions when you would give almost anything 
for some means of " carrying on." Why not 
forestall these possibilities by making a Crystal 
Set now? 

This new Book by John Scott-Taggart, Editor 
of " Wireless Weekly " . describes three useful 
Sets which can be made by anyone without 'Sp<'Cial 
skill in the use of tools. In fact, the simplest 
!)f them (illustrated above) can even be con­
~tructed of material you would find around the 
house. 

All have been designed to give good results with 
a range of, say, ZS miles from your nearest Broad­
casting Station. 

Get a copy of this Book to-day-even if your 
present Set seems immune from breakdown, you 
will never regret the time spent on building a 
Crystal Receiver. 

~ad tcr 1'te.6 ~. ~tct 

The Construction of the I Crystal Detector. 
I Connecting up the Receiver. 
J Operation of the Set. 
1 The Variable Inductances. 
f The Telephone Condenser. 

I 
Operation of the Circuit 
Erecting your Aerial. 

I Insulating your Aerial 
{ General Dimensions of the 
( Aerial. 

I 
I 
I 

Constructional Details when 
using Masts. 

The Down-lead and Lead-in. 
Adjusting the Span of the 

Aerial 
1 Twin-wire Aerials. 
1 The Earth Connection. 
I The Aerial-earth Switch. 
I Some remarks on Tuning. 

L
Receiving Paris Signals. _________ _j 

IUBLISI1fRSOf AUTHOR.ITAT1Vf \VIR.f:lfSS LITfRATUII 

ltf.VeRLUX COUIU'. iTAANP. W.C.Ie 
From all Booksellm 
and Newsagertts, or 
l/7t post free direct 

1'6 
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UTILITY ENDORSED 
BY THE EDITOR OF 
"WIRELESS WEEKLY" 

THE 

CHEAPEST AERIAL 
AND THE BEST 

IN THE WORLD. 
lOO 

Feet. fl/~ CARRIAGE 

PAID. 

WIRELESS MASTS 
ABSOLUTELY 

UNNECESSARY 
The oimplicity in erection is l:eyond the drf'llmS of aU wireless 
t-'nthuc iast~, as the troubleso1ne insulators are absolutely unnece:::~sary. 
~u~pend this wire wlwre you will, lead in, and your result is there. 
It JS a simple matter to 1nake a ponat))e aerial trmn th1s wire or tu run 
a lead-in from the honse to the garden, whether it is a few yarcs or 
Lalf a mile. Ideal for t<>lephone work all over the world. 

Darnacll, Sheffield. 
DEAR SIRS •. 

No doubt you remf'mber me purcl1asing ICo ft. of your rubter-covered te1epl:one 
cable three weeks back. 

I must say that the said wire giveB splendid results as an aerial, and friends wr.o 
have listened in arc .;;o surprised at the results, and tht> ease with whkh the wire· is 
put np, that two of them have asked me to purchase them a/ 100-ft .length from you. 

So would you kindly fonvard me zoo ft. of the same wire. 1 enclose P.O. for 3/4 
for ~ame. 

Thanking you in antkipat!0n, 
I remain, Yours falthfuJJv, 

T. ELLIOTT. 
P.S.-Would you kindly enclose the wire in two rcc-ft. lu'gtb, zrd cllige. 

SuppUed in 3 ThicAnesses (111· or£r;inal drums. Special terms to the Trade. 

Class 0 Jr~~~ (Thin for hght work) 
1 JD.tlc . • drum, 15/•1 Per 

ClaSS 1 drums (.M€d,um for most Jobs) 35/• Carnage 

ClaSS 2 dr':~~ (Thlckest for heavier work) 70/• 'orward 
Orders for 6 miTes assortfcl (if required}, cfjrrfagt> paid. 
Smaller Quantities of Class 1 (Medium) sent carriage paid. 

300 feet 4/3 soo feet 6/3 r,ooo feet 10/3 
Carriage Paid. 

IDEAL FOR ALL TRAINING PURPOSES IN THE GARDEN, FOR 
' FRUIT TREES, PEAS, BEANS, etc. 

NEW LONDON ELECTRON WORKS, LTD., 
99, Regent,s Dock, London, E.14. 

TELEPHONE : EAsT 18zr. Tn EGRAMS : "STANNUl'r, STEP~ LoNDON.'' 

MODERN WJR'E'LESS 

Manu fact. re of Broadcasting Apparatus. 

Wae of tfJoten!d. 
THE pioneer work of the Marconi Company in con­

nection with wireless telegraphy and telephony 
is well known, and as the result of many years of 

r(':sParrh work and con!;idembleexpenditure, the Company 
controls numerous patents relating to the manufacture 
or use of wireless telegraph and telephone apparatus. 

The Company is prepared to grant a licence for the use 
of its patents in connection with the manufacture of 
broadcasting apparatus to any member of the British 
Br0arlcasting Company, Limited. 

A large number of firms (including the principal manu­
facturers) are already so liceused and pay royalty for the 
use of these patents, a.nd ail appantus manufactured 
under licence is so marked. 

Any persons or firms mannfadurin.g: or offering for sa!e 
valve appzuatllS embodying pat~;nts cont:Jroll~;d by 
~Iarconi's \\'ire less Telegraph Company, Ltd., without its 
permission r('nder themselV~ts liable to legal pr<Xeedings 
for infringement. 

Whilst hoping that it will not be foEced to take legal 
proceedings the :\larconi Company wishes to give notice 
of its intention to its E>Wn mtePeSts ll:Eti:.f those of 
its licensees, and cases of infringem~nt the Company 
will be to take such steps as may 
be necessary to patent rights. 

i/ Marco~i's Wireless Telegraphic Co., Ltd.jj 
~arcooi House, Smmd, lolta. W.C.2. 

V AfllOMETERS,-British ~Ia,'e. 

Wavelength 340 to 560 metres with 
EbonFte knob, for panel mounting. 
No. N54A 1 I5, as illustrated, 5/6 each. 
Ditto with Ebonite engraved dial, :!':o. 
N54Air6, ,8 1

- each. On substantial 
Ebonite ·vvith dctrrtor and crystal, 
No, N.54A/12, 15/- ea, All post free, 

Low FREQt:E>JCY 
TRANSFIIRMERS, 

BRfTISH-MADE. 
t~nsurpasst'd for , Silence,_ Effi· 
cienry aud R c I i a b i 1 i t y. 
'J.'ransfonner gin:s better results. 
I'io. 8oi.--With Loose Wires, 17/­
Ko. 8co.-Termina1 Type~ as 
illustrated, 18/- PostFree. 

: i~;;~~ · iii~~t;;t;ct · ·c;t~i~~-;I~· ~·f: 
: \VireJpss Sets and Component! 

.:.~~:::•. • ~~)•S•t• • !~~: • -~~ .. ::~:1:-;::: 
DRlTISH-:VlADE 

" SONYTE " Plf9NIE&. 
The features of these excellent 

arc Extreme Lightness, Comfort 
Adjustment, Maximum Possible 
and Audition. 

Receivers 
anlt ~ 
Efficiern:y 

L1dif's partknlo.rly Ji¥:e 
to it::; comfort and f'a~e 

Comparf'S favourably 
efficieJJcy with others 

Re-eeiver owing 
adjustment. 
appearance and 
at mtoch hii[her 

prke.s. 17;6 Post fne. 

The UNIVERSAL ELECTRIC SUPPLY CO., 
4, BROWN STREET, 

MANCHESTER. 
Box ~o. G.P.O. 519. Fst. 1892. 
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Questions 
about: 

Aerials. 
Frame Aerial.s. 
Earths. 
Waves. 
Wave-Lengths, 
Tuning Coils. 
'Iuning Condensers. 
Valves. 
Reaction. 
Primary Batteries. 
Secondary Batteries. 
Crystal Sets. 
Amplifiers. 
Grid Leaks and Condenstr~ 
Loud-speakers. 
Wire, 
Range (transmitting and 

receiving), 
Interference. 
Morse Signals. 
Sounds and Signals heard. 
Telephone Receivers. 

500 
Wireless Questions .• -v 111111111111111111 

Answered 
By E. REDPATH end G. P. KENDALL, B.Sc. 

Publbhed by 

Get the right znformation, 
-quickly! 

T ll1S Book i'i going to b:: one of the most 

useful and popular Radio Books ever 

published. No matter how much or how 

little ycu know, there will often arise little 

difriculties at:d queries \1 hich need explanation, 

Instead of having to wade through pages of 
text boc k maHer to obtain the infmmation you 

ncccl, all that you have to do is to refer to 500 

H (relus Que•tions Ar,ru·ered and in a moment 

ycu have the information accurately a1:d con­

cisely. 

H you are in difficulties with the Set you are 

bE:ldiJ~t;-if the Set you are using is not working 
to your ccmplete mtisfaction, it is prc bably due to 

your Jack Of know-lEdge of SCme fundamt'ntal 

'Vircless principle. Get the facts frcm this real 

'· "'ircless Encycloracdia"; it will save its cost 

to you time and again. 

RADIO PRESS LTD., 
Devereux Court, STEAND, 

W.C.z. 

From all Booksellers 
and N ewsage11ls or 

z/8 post free. 2/6 
Rabin tlrtss ~trits ~n. 15. 
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EXPERIMENTERS 
and 

EXPERIENCE 
THE MARCONI SCIENTIFIC INSTRUMENT CO. are rightly considered pioneers. They"have studied the neejs of the Experimenter from the standpoint of Scoence and 
Experience. M.s.t. Componenls are proved elficient. The success of your experiment., the successful operation of your set-is built upon the choice of components. 

Choose those ,.hich have made tt.e name of MARCONI SCIENTIFIC INSTRUMENT CO., LTD., what it is to-day. 

M.S.I. FILAMENT RESISTANCE, THE NEW MARCO~I SCIENTIFIC DOUBLE 
action, givmg absolnt<• snooth VARIABLE CONDEt~SER enables two stages of 

M.S.I. VARIABLE CONDENSERS. The material 
construction is identical with tt.at employ(_·d in 
Anode. Supplied with turned Ebonite h:not.s, 

and necessary brass \vasYers 
scr('WS. If preferred tbcy may 
with Ivorine Scales and Pointers. 
.001 mfd. £1 5 0 
.0005 mfd. £1 2 6 
. 00025 mfd. £1 0 o 
• 0001 mfd. Vernier type £0 17 6 

TI:-.oronghly teskd before being 
despatcl::ed. 

high-frequency amplification to be handled as easily 
as onew ft consists of two perfectly matched 
variaLle I'Oitdensers on a single shaft, the two 
S('ts of ftxcd plates lwi11gcardully insnlatfd from 
one another, and tl:e rno\ iilg pbtes connected 
dcctrica!Jy. The same operates both con-
dt>llSC'rS, and if the nre matcl ed perfect 
simultaneous tuning po;;sildr. Tl:c plate" are 
maddrom~l cd bras:-;, soldered into Orasf:Sup:r::ort::, 
tlw usual washc'r~ being dispcn::cd with. T:Le 
end plates also of hea\y Lrass. 

Capacity each half .ooo:2,:1 mfrl. 
For Panel Mounting £1 10 0 

M.S.t .INTERVALVE TRANSFORMERS are known to stand up to 
cond1t1~ns wh1ch have .brol_<~u ~lown other tJ~~IJsfornwrs. They are con .. 
structed on purt'l~''>5(']Clltlf.c lmcs, tl e :of1 nun wire core Lejng L1ougl!t 
out r.oull(l the outs1de of the coil5, thus forming 
an, _cflicicr.l t shiPlcl to extraJJcous magnetic fields. 

I he culls arc wound with the fmcst grade 
double silk-cm ercd 'iYirf', ensurir1g the minimmn 
amount of lmv-frcquency distortion . 

I<atio r- J . 
Price 30/-. Mounted and S~reened, 

MARCONI SCIENTIFIC INSTRUMfNT CO., LIMIJ£0, 
. 70, DUDDEN HILL LANE, LONDON, N.W.10. 

1ELEPHONE : \VILLESDEN 26!7-8. TELEGRAMS : WILLROAD, LONDON. 

London Depot: 21-25, St. Anne's Court, Dean St., w. 1. 
London Showrooms : 40, Dean St., Oxford St., w. 1. 

TELEPHONE : GERRARD 77.11-6. ExT. 4· 

PIVAL SlliGLE RECEIVERS 
These were first introduced 
by us over twelve months 
ago and have STOOD the 
TEST of TIME. Moulded 
ebonite receivers, giving per­
fect reception, complete with 
hook and cord (as illus­
trated). 

No. 203 6;/ 6 No.203A 
2000 4,000 
ohms ohms 7/6 

Postage and Packing 4d. extra. 

If your LOCAL DEALER can­
not supply, send direct to us. 

DELIVERY FROM 
STOCK. 

Satisfaction Guaranteed or 
Cash Refunded. 

We are Sole Agents for the 
ECCENTRO DETECTOR. 

Price 8/- post free. 

Revised List sent post free. 

TRADE SUPPLIED 
AT RIGHT PRILES 

w. J 0 AN E s FOR PHONES. 
42, Jenner Road, Stoke Newington, London, N.l6. 

Telephone: "Dalston 4741.'' Telegrams: "l'reneva, Stoke, London." 

To obtain the best results from your S:T.lOO ALL-CONCERT 
Transatlantic, and Reinartz Receivers; Magnum Components 
are essential. Components suitable for the TRANSATI!ANTIC 
NOTE MAGNIFIER as described in this issue. 

M8.gnum " Magnifier , Trans-

Each. 
s. d. 

formers ..• ... ... 15 0 
Rotary Filament Resistances 4 6 
Rotary Switch on Ebonite 

Disc (2 stud) 
Valve Holders ... ... 
Terminals (Lacquered) 
Inspection Windows ... 
Jacks (Best Quality) 
Plugs (Best Quality) . . . . .. 
H.T. Condenser (Ex Govt.) ... 
Ebonite (Best Quality A.H.It. 

Co.) cut to size, per lb. 
Valves ... ... . .. 
Twin Flex, per yard ... 

2 9 
10 

2 
9 

7 6 
5 0 
2 6 

4 0 
15 0 

4 
Carriage Paid on all orders for £2 or 

over. Cash with order. 

INTERCHANCEABLC BUY BRITISH COMPONENTS. 

Patent A milestone in the progress ot 
applwd fqr \Vireless-the Famous~fagnum Ta,pped 

Coil, specially recommended for STlOO, All-Couccr·t, Transatlantic 
and all circuits where Plug-in Coils are used. 

s. d. 
No. 1-180-1,000 metres, replaces 4 ordinary coils ...•. 15 6 
No. 2-600-2600 metres ,. 3 , , ..• 17 I 

Post Free. Cash with order. 
The Ideal Christmas Gift, bringing Joy and Homance, is the 

Magnum Crystal Set. Solid Ebonite P.O. Instrument finish. 
wound D.S.C. A scicntifie in~trtunent in design and finish. 
\V eight, 6 oz. Size, 4 in. high by 21 in. on 31 in. base. 

PRICE, 22s. 6d., post free. 
Descripti-ve leaflet on request. 

BURNE-JONES & Co., Ltd., J:3i':,u~:!~~!':s. 
MONTFORD PLACE, KENNINGTON ROAD, LONDON, S.E. 11 

'Phone: Hop 6257. 
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tin:ili: No. ST. :W. 
C,:irtuit No. ST. lS. 

Every one 
the result of practical tests 

xxxiv 

Circuits ST.t TO ST.67 

W HEN building your Set you will want 
to be confident that the circuit is the 
best possible. Many circuits often 

recommended are only "theoretical" circuits, 
and when the user comes up against the hard 
school of actual practice he is apt to get dis­
appointing results. 

If you get a Book like Practical Wireless 
'\. alve Circuits, you are guarded against this. 
Evny circuit-and there are over 6o of them­
has been actually testcod under working conditions, 
and where necessary typical valves for fixed 
condensers and n:sistanccs are given. 

Many circuits are quite w:w, and all are the 
result of many years' Radio research work by 
John Scott-Taggart, F.lnst.P. (Editor-in-chief of 
Modern Wireless and Wireless Weekly). 

Buy a copy to-day-keep it for reference, you 
will find it a continual hdp. 

RADIO PRESS, LTD., 
Devereux Court, Strand, W.C.2 

Practica I Wire less 
V a I v e Ci re u i ts 

I 
I 

CONTENTS. 
I. Crystal Detector Cir-

cuits. 
2. Single-Valve Circuits. 
3· Two-Valve Circuits. 
4· Three-Valve Circuits. 
5· Four-Valve Circuits. 
6. Five-Valve Circuits. 

I 7· Local Oscillators for 

I Heterodyne R.ecep­
tion of C.W. 

I 8. Yalve Transmitter and 
I R.adiophonc Circuits 

L----2/6-----
Fro111 a!l Book<e/lers or z/8 post free 

from the Publishers. 

Gilbert Ad. 
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''ELLA'' 
BATTERY CHARGERS 

They work from a Lampholder. 

SAVE THEIR COST IN A FEW WEEKS. 
Unequalled for design, workmanship and efficiency in operatir)fl. 
No attention require<l-will work during the night. 
lnv:Jluahle for charging car batteries where lighting dynamo is not 

fitted. 

HUNDREDS ALREADY IN SERVICE. 
ELLA Wi1"9less Volt Meters, portable and switchboard 
patterns for reading plate and battery volts on one scale. 

Pocket type, £1. Switchboard type, £1 5s., post free. 

All makes British Headphones. All patterns British Valves 
from Stock. 

Tpade also supplied. 

LIONEL ROBINSON & CO 3g, Staple 1nn, London, W.t'.~ . 
• , 'Phone: HOLBURN 63~3 

D.C. Yodel ·A. C. ~odel , 
Output 5/11 amps. 9" vol~~· C~mpl~te w!th Pole Indi* 
catinJ .. -...mmeter and all connecting leads and adapter. 

£6 6 0 ll\11111\\ll\\ll !I HI !llllllllllllllllllllllllllfl lllllll\1111111111111 I 11111111 
Output 5 amps. 9 volts: M\\cbine only, £5 12, S. 
With Switchboard a.nd Pole Indici.ting Ammeter 
a.nd Regulating Reaistance· as illustr ..1. ted, .£6 15 0. 

RATES ADVERTISEMENT 
"WIRELESS WEEKLY.'' 

ORDINARY POSITIONS. NEXT MATTER (In columns onl·;) 

13 msertions consecutive • £15 per page and pro rata. 13 insertions consecutive • £20 per page and pro rata' 

6 - £15 plus 5°/o per page and pro rata. 6 • £20 plus 5% per page and pro rata. 

1 to 5 .. • £15 plus 10~{, per page and pro rata, 1 to 5 ,. • £20 plus 10~/0 per page and pro rata. 

SCHEFF PUBLICITY ORGANISATION. LTD. 
(Advertisement Managers, WiTeless Weekly and Modern Wireleu), 

125, PALL MALL, LONDON, S.W.l. 'Phone--Regent 2440 (2 lines\ 

...--GRIFFIN'S--. 
80. NEWINGTON CAUSEWAY 

Hop 18o6. (Corner of Lancaster St.), 
Elephant & Oastle, London, S.E.1. 

THE 'GRIF'FIN' UGLY 
HEDGE H 0 G L.F. 
TRj\N S 1-'0HMER 

PRICE 

22f6 
Actuai Ratio 4"7 to 1. each. 
W<Ouqd. with 21,000 turns 
Best Silk-covered wire. Postage free. 

HIS WILL SOLVE HA.LF YOUR TROUBLES. 

GUARANTEED MINIMUM DISTORTION 
MAXIMUM AMPLIFICATION 

Money refun ed i1 not satisfiC'd. 
STOCKED by all leading WIRELESS TRADERS 

D'Jn't accept an imitation ~-See our name on Ebonite. 
SPECIAL(STS IJI{ PAR,TS FOR ALL CIRCUITS 
Advice free. Nezf.J CataJot;f,u.e .free on a/>{>tication. Also trade list. 

WHOLESALE ONLY. 
WIRELESS DEALERS. OuT New 44-pa'{e TTade List 
of Radio part. now ready showing Trade and Retail prices. 

It is yours for the asking. 

COMPLETE SETS, ACCESSORIES & COMPONENT PARTS 

We were one of the very first Wholesale F"ctors of'' wireless,'' 
and our New Catalogue is the verv latest thing in Wireles<. 

Send Trade C1rd. 

STAGGERING PRIOES. HUGE Si' OOKS. 
BUY I'ROM AN ESTABLIS'lEO HCUSE 

IMPORTANT-Trade Only Supplied. 

HOBDAY BROS., LTD.,Gr 1i~\.fRk~¥.7Eo~h~ili:c.2. 
•Phone :- CLERK ~:NWF.LL z8oo (6 lines) 
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Home. built 
Wireless 

jt d'c rrandbool< 
~ encgclo~j./nadio Pres~. 
Edite'd bl} • --~1 staff. · · · .. technt ...... Components 

• -a new Book giving 
complete constructional 
details and drawings 

EVERY time the wireless enthusiast wants to 
build every part of his Set. Not only does 
he save money, but he is able to appreciate 

better how each individual component "works. 
It is not uncommon to find that the man who 

is sufficiently painstaking to make his own com­
ponents will get better results from a r-Valve 
Receiver than many will get from 3-Valve Sets. 
This is merely because he has the patience to 
experiment and to be continually making adjust­
ments for the improveme1it of his reception. 

If you are contemplating making additions to 
your Receiving Set, why not get a copy of Home­
bui t Wireless Components and start making 
some of the parts yourself l' With the technical 
data given and the very clear diagrammatic 
sketches, you can't possibly go wrong. 

Remember, every article described has been 
actually built up and subjected to thorough tests. 

Published by 
RADIO PREss, Lm., 
Devereux Court, 
Strand, vV.C. z. 

216 
From all Booksellers 01 

2 /8 post free direct. 

~trits ~u. 16 
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'Phones: REGENT 6o9. EAST HAM 17". \Y1>IBLEDON 2398. 

I~R.M.3VALVE SET 
A highly efficient receiver 
with one stage of H.F (tuned 
anode; ampliflcation, and one 
stage note magnification. 

This set will receive all 
British and Continental 
broadcasting. Loud-speaker 
resu1ts have actually been 
obtained at over 350 miles 
range. 

Panel zoinches square only. 
PRIG£ completely assembled 
with B.B.C. and Marconi 
Licences paid, 19 9s. 

Best quality components 
for this set or any circuit 
supplied to constructors and 
experimenters at lowest pos­
sible prices. Technical ad­
vice free. 

Crystal Sets from 12s. 11<1. 

SELECTONE 
Super Radio 

L.F. TRANSFORMER 

PRICE (S to-r) 2716 
(2 to r) 31j6 

PERFECT .FREE FROM 
Winding Distortion 

Insula:ion Burn Outs 

ShieiJing Stray Fields 

GIVES 

PERFECT 
REPRODUCTION 
ON REFLEX CIRCUITS 

WITH MAXIMUM 

Efficiency & Power 

~.B. Our new pattern em~ 

bodies impro\·cd type pin ter4 

miuah;, 

British Transformer & Electric Co. Brent Green, 
Hendon. N, W. 

" VIKINGS TENAX " 

li!ODERN WIRELESS 

LOW MINIMUM CAPACITY : 
Erample:-J.B. •oor mfd.: 
Min. to Max. Ratio exceeds: 
.;7 to I by N.P. Lab. Test,; 
which means wide Tuning : 

~~ ~lfoe; o • • • • • • • • • • • • • • • • 0 • • • • , ! 
The J.B. TWIN Condenser 
for Double Tuned Anode 
Circuits, capacity each half 
·oo025 mfd. .. 19/6 each. 
£deal for use in the HModern 
Wir'3Iess '' Transatlantic Re· 
ceiver. 

THE 

J.B.j--
PRECISION 

VARIABLE CONDENSERS 
ALL B:1.1TISH 

Are those with a reputation for 
QUALITY and EFFICIENCY. 

TH' ACME OF PERFECTION. 
One hole mounting, LARGE 
metal to metal bearings. END 
PLA T ZS made by special process 
which ensures LOW DIELECTRIC 
LOSSES. This is a very important 
feature for SHARP TUNING. 
Owing to the A C C U R A T E 
CLOSE SPACING, these Instru­
ments take up much less room 

in Panel. 
COMPLETELY ASSEMBLED 

WITH KNOB & DIAL 

'001 ... 8 ;6 
'00075 ... 8/-
·ooos ... 7/-
·ooo3 ... 5 /9 
'00025 ... 5/9 
'0002 ••• 51-
·oool 4/9 
VEHNIER4/-

PAOKING 
and 

POSTAGE 
Extra. 

One only 6rl. 
Two 9rl. 
Three 11-

• ~ ••• ' ••••• 0 ••• 0 ••••••••••••••••••••••• 

Obtainable throu.Bh your Dealer o, dir>ect from the 1'vfanufactu.rer>s: 

JACKSON BROS •. ~~~~~~~er 
n~6~TR 8, POLAND ST., OX FOR 0 ST., 

'Phone:Gerrard6'87. LONDON, W.1. 
Works: r EWTSH "\M. S.E. 'Pho 1e : Lee Gree'll215. 't'n1e l.:nquiriest t vlted, 

Demand FORMO Products 
OBTAINABLE FROM ALL RELIABLE TRADERS 

The Formo Crystal Dele et< r 

r 
__________ 

7 
Improved universal joint. Quick anJ 

permanent adjustment. 2 Crystal 
I The Formo Rheostat 1 Cups. Instrument finish 2;6. 

I A SOUND MECHANICAL JOB, I 
I MACHINED THROUGHOUT. I 
15.5 ohms approx. Smooth and Silen 1 
!Action. Base Turned from Selid Ebonit, 
1 Price 2/6 I ____________ J 

THE FORMO PLUG-IN DETECTOR 
REPLACES DETECTOR VALVE. 
A r.ost useful fitting 4/• 

THE FAMOUS 

FOR MO 

TRANSFORMER 

is, through sheer merit, the 
most widely used. lt is net 
sold by frantic advertising. 
Owing to stringent test, 
breakdo·'/1 under all 
ordinary working con­
ditions is impossible. 

Shrouded Type. 

To meet all requirements 
it is now supplied in the 
following windings. 

A. Ratio 1·2 
B. Ralic •.. 1·3 
C. Ratio ... 1·4 
D. Ratio ... 1·5 

D. is supplied as standa:.d 
winding. 

One Price, 18 ·• 

THE FORMO OPEN TYPE TRANSFORMER IS THE FINEST GENERAL 
PURPOSE INSTRUMENT OBTAINABLE AT 15/-. THE FORMO RHEOSTAT 
IS NOT EQUALLED AT 2/6. Make Use of the Formo Service. 

The FORMO COMPANY, 
Oflice and Works: 32, CRICKLEWOOD LAJ?E, N.W. 2. 'Phone: Hamp. 1787. 
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Full instructions 
for building this 
fine S.T.lOO Set: 

T HE trcmt>ndous ""uccess which followed 
the publication of constructional articles 
dt>aling with tlw S.T. roo Circuit and the 

hcavv demand from our readers for further articlE'S 
on th<' same subject, has kad us to place on the 
market an Envelope containing the fullest details 
about it. - ·-
This Env<:lope can be bought by anyone in full 
confidence th:tt with the le;>st amount of mechan­
ical ability he can build a really first-class Re­
ceiver-similar in every respect to the one 
illustrated above. 
But even more important, this Envelope cone 
tains working hints and instructions which will 
prove invaluable to anyone operating a Reflex Set 
Jot the first time. 
\\'e have aimed, in fact, to make the material 
contained in this Envdope as 
comprehensive as p<:>ssible. \Vhy 
not get one to-day and start 
building this most fascinating of 
Receiving Sets ? 

From all Booksellers l/6 

, December, I923 

SIMPLEX RADIO CHARTS. 
a further Sf'ries 

which contains a 
a Valve Rec_,h·cr 

'So. r. -A Two-Valve Receiver 

:t\o. 2.--A Three-Valve Receiver 

'So. 3.-A Four-Valve Receiver 

From all 
booksellers or 

wbch explains 
are required for 

1;-
1/-

1/-

direct (postage zd. extra.) 

l 

RADIO PRESS Ltd.-Devereux Court, STRAND; W.C. 2. 
Gilbert Ad. 
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ROWLEY & LOUIS, 
12, The Broadwav, Muswell Hill, N.IO. 

Phone 668 Hormey. 

Crystal De ector, dust-proof• 
no wood, metal or screw 

requirLd. 

1/b each. 
Ebonite Coil Plugs. 

9d each. 

VALVES. 

11/9 each. 

Ebonite and Aluminium Coil 
Holders. 

Marconi R 
Edi,wan A-R 
Cossa 
Mullard Ora 

(Baukntpt stock 
and l)f limited 

quantity.) 

2 way 5/6, 3 way 6/6. 
-L--------------------

Pricu for o·ber goods refer to last month's issue. 
ALL GOODS SENT OFF SAME DAY. 

PLEASE SEND SUFFICIENT POSTAGE. 

.A.,~ 
~'\N'W~~ 
'W~ 

An Ideal 
-Gift-

to your '' \VlRELESS" f, iend is the unique all-purpo>e Port.tble 
Amplion, suited to Radio rece tion hoth m and out of doors. 
The price of this model, which is obtainable from all \Vird·-,,s 
Dea1er.s ot repute, is S 1 X guineas. 

A postcard will bring full particulars. 
lHE POMT:.BU 

AMPUON 
LOUiJ ~f'I:.AIUR 

Alfred Graham & Company 
(E. A. GRAHAM) 

St. Andrew's Works, Cto ton Park, London, S.l~.4 
Telephone: Sydenham :!S20-1-2. 

Telegrams: "Navalhada, Catgreen, London." 

MODERN WIREl-ESS 

"DUANODE"CONDENSER 
" As good as the best " 

Realising the difB· 
culty 01 ttwing a 
r:ircuit ir. which two 
5tages of tuced anode 
H.P. Ampl.iflc~~tlon 
:s used, we nave 
dt>signed the" DUA­
~ODE " (ondca5er, 
as illustrated. This 
:..:onden-;er consists 
of TWO matched 
Condenser<:: opHated 
JY one knob. Thus 
oy nsing nu tched 
COILS it is poss;llle 

tune BOTII ci · 
perfectly with 

oue operation only. 
rhe two sets of fixed 
Vanes are carefully 

or:e from the other, and the moving Vanes connected electrically; the 
can thus be connected to H.T. Positi\·e. This condensf:'r eau al~o Le os.ed for 

Thc.t":"ohalves(each of .oooz mfd.) can lle used in ~~rics.or 2 51. 
capaotres of .ooor, .oooz and .ooo.~. Pnce 

For "FALLON '' COMPONENTS see our ad :crtisernents '' 'Vireless 'Yor!d," 
"Amateur \Vireless" and" Popular '\Vi.telc~s" C\f'ry 

REPUTATION.-Your componetlt is not a "FALLON, unless the name 
"FALLON " appears on same 
Our motto is QUALITY FIRST, and every article carTiesour money back guarantee. 

All BRITISH :\o!anufacture. Prompt Delivery. 
Cash with order. Please include postage on each article. 

FALL 0 N coNDENs1:E PEOPLE, 

230a, He. mitage Road, London, N. 4. 
'Phone' Tottenham 1932. 

London Agents :-Vanstones, Ltd., 61, Chaudos Street, London, W .C.2. 
Sole Trade Distributors :-Me%rs. G. W. I., Ltd., Shankliu Road, Croucl1 End. 

London, N.8, to whom all Trade En JUiries should be sent. 
REVISED TRADE TERMS. 

FALL Oil OO'ID'f 11 :ER MA 'f!JFA OTURIIIG 01'1., Ld, 

'(!illefl~~t~i~~! .. ~~4dio•to . 
......... '"c~Z~;,;~di~~~~~~bo~ . .:J~ "'c ... c.c " c_ 

Phone: J!AYFAIR !JIJ NEAR P.JLYTECHNIC 

GOODS OF QUALITY. 
Products that are radiated from the heart of the shopping centre 

of London to the furthermost corners of the world. 
A few exfT'acts IT'Om OUT' catalo8u :­

Accumulators. 6 volt. 40 amp. hours. British Made 29,'6 
Coil Holders. 2 coil 6/-" 3 coil 9 ·-. 
Crystal Sets. 251- each. Beautifully made. 
Headphones. Excl'llentquality, 14,6,16/6, 19/-,and 25/-
Variometer. Wound on ebonite, 2001700 ml.'tres 5 ·-· 

SCHEFF PUBLICITY ORGANISATION 
125, PALL MALL, LONDON, S.W.l 

are Advertisement Managers for 

-MODERN WIRELESS 
AND 

WIRELESS WEEKLY 
Particulars on application of RATES ==-;;= 

for both publications. 

_ 'Phone: Regent 24 to (Two Lines). ~ 

5lllllllllllllllllllllllil!llllll!llll!llll!lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll~ 
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~-- .. ·--. --. 
I I 

just I' 

I 

=-----: published 
i I 
I I , ___________ , 

Is reading a Circuit 
Diagram your W ater1oo? 

r------PictoriaL-. ·-· .1 
Wireless Circuits l 
Simple Crystal Circuits. 

Variometer Crystal Circu,.its. 

L.F. Amplifying Circuits. 

Power Valve Amplifying Circuits. 

Single Valve Circuits 

Two and Three-Valve Circuits. 

Crystal-and-Valve Circuits. 

Flewelling Circuit. 

Four-Valve Circuits. 

Switching, etc., Circuits. 

------------

I 
I 
J 
I 
I 
I 
I 
I 
I 
I 
I 

Fr.tJm all Booksellers 
or post free direct 1/8. 

W HEN a Wireles.c; enthusiast decides to build his own 
Set, his first job is t~ study the necessary wiring 
diagram. And that 1s where qmte a number 

meet their Waterloo. 

Those of us who can read circuit diagrams as easily 
as wc can our morning paper, are apt to show but little 
sympathy for the extreme novice making his first flounders 
into \Vireless. 

Radio Press, however, appreciate that the correct 
reading of circuit diagrams is the first essential to the 
successful building of a Set, and are publishing an entirely 
new book which completely cuts out this difficulty. 

Every circuit diagram in " Pictorial Wireless Circuits " 
is shown pictorially-that is to say, the actual components 
used are drawn mstead of conventional signs for them. 
Thus there will he no excuse, for example, for any enthusiast 
not knowing the correct position for his filament rheostat. 

Altogether over 70 circuits are shown, ranging from 
Simple Crystal Eeceivers to more elaborate Multivalve 
Sets. 

If difficulty in reading circuit diagrams has hitherto 
prevented you from building or improving your Set­
get a copy of this book to-day. It will be eighteenpence 
well spent. 

Press Sertes 1R o. $. 
xl 



December, 1923 

Good Parts are 
the Chief Thing 
Build your own set from sound parts and 

materials-you will then thoroughly under­

stand your set and know that the quality of 

every detail is right. We test every part 

before we decide to stock it, and offer our 

customers unbiased advice and assistance. 

A Few Suggestions : 
Parts for Crystal Set - - 7/6 

Parts for I Valve Set, without box 
panel or plug in coils £1 12 6 

Parts for 3 Valve Set, including 
variometer, condensers, oak box, 
ddlled eb JIJite p1nel, screws and 
terminals - £6 15 0 

3 VALVE "ALL CONCERT " RECEIVERS 
All parts and 3 coils for 3 valve "All 
Concert" receiver, excluding valves, 
batteries, phones, panel and box- £5 15 0 

High Efficiency pure tone inter-valve 
transfo1 mers 17/6 

"W & M" high quality, accurate variable conden­
sers, very low minimum capacity: ·oo I 16/­
·ooos 12/-, ·ooo3 10/6, ·oooz 7/6, vemier 4/6 
'' T.C B." Resistances 4.'-
<' T.C.B." Potentiometer - 5/-
HART & EXIDE ACCUMULATORS. All sizes 
supplied ready for use. 

ALL DULL EMITTERS AND PEANUT 
VALVES IN STOCK. 

Only tested high-quality parts are sold. No ex­
Government or Continental stock. 

Tr ~ae Supplied. En1uirics Invited. 

Nr. Leicester Sq. TelePhone: 
Tube, Gerrard 8f60. 

MODERN WIRELESS 

ROSEBROS TESTED· CRYSTAlS. 
These Crystals are 

packed in boxes coruatnHig 
in SEALED GLASS TCBES, which are 

These boxes make an attradi\e 
window display. 

"ROSEBROS MARKONITE" 
is a super-sensitiYe crystal 
facet is sensitiYe and tbe 
VELLOCS. Retail price, 

Evt:ry 

"ROSEBROS MARK IV~ 
This crystal is not supe!."ior in the general way to "ROSEBROS MARRO~ 
NITE" (no crystal eau claim that distinction), but for use on comLimd 
crystal and vaJ.·e circuits it certajn mt:rits ·which no other crystal 
has. It can be used with any contact or RIGID POINT. Retail price 
1/- per sealed tube contaiaing oue crystal. 

HERTZITE-ZINCITE-TELLURIUM-BORNITE-&c. 
are also supplied by us in gla;;;s TuLcs, packed 12 in a box. 

WARNING. 
Owing to the enormous demand for " ROSEBROS MARKONITE" and 

ROSEBROS "MARK IV," unscrupulous dealers are tempted to substitute 
inferior crystals under these names. The puUic therefore should see that 
every tube is sealed with a label bearing one of our TRADE MARKS, such as: 

" ROSEBROS MARKONITE." 
"ROSEBROS MARK IV." 
"ROSEBROS HERTZITE." 

and these ensure delivery of the genuine artic1e. 

ROSEBROS Tested Crystals are stoched by most Wireless Dea!ers, but should 
any difficulty arise in obtaining s1me, a sample tube will be sent post frtcon 
receipt of s~amps or P.O. for IS. 

Special Terms to the Trade, who are requested 
to "''rife for Wireless List. 

ROSE BROS.
ELECTRICAL CO., LTD., 

LONDON.-25-27, Milton Street, E.C.2. 
GLASGOW .-194a, St. Vincent Street. 
MANCHESTER.-25-27, Miller Street. 
BRISTOL.-83a, R~cliff Street. 

1-
B.B.C. -No. 1 w. 

Standard Pocket 
Lamp Sizc-4! volt 
with patent spiral 
wire terminals and 
plug sockets to take 
Wander Plugs. 

Note:- I doz.= 51 
volts. 

Used units replaced 
easily. 

Connect as illustrated. 

WIRELESS 
DRY 

BATTERIES 

Fop 

B.B.C. 
Sets 

To connect in Series 
insert straight Ter­
minal in Spiral ot 
:1ext battery. Bend 
spiral and thus ensure 
permanent electrical 
connection without 
solJering. 

BRITISH MADE. 

Patent applied {or 

PRICE CARRIAGE PAID, 7 /· PER DOZEN, WITH PLUG. 
Standard Sizes : 

No. 2 W. Slab, lol volts, 3-volt tappings, Sire approx. 
9 x 1 x 3<tns. ... ... ••. ... ... ... Price 3/- each 

Wt. 4 W. Slab. 36 volts, 3-volt tappings. Size approx. 
10 x 1! x 3 ins. ... .. . . .. 8/8 ,. 

No. 5 W. Block. 60 volts. 3-volt tappings. Size approx. 
Ill x 3l x 31 ins. .. 12/- ,. 

Prices include Wander Plug. Caniag..:: Paid. 

Manufactured ~y Telephone: ll'alford 6x7. 

The BRITISH BATTERY CtTD. 
CLARENDON RD., WATFORD, HERTS. 
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PROBA13L Y no writer oi Books and 
Articles dealing with the con­
structional side of Wireless is 

more popular than Percy W. Harris. · 
The reasons for this may be :two-fold. 

Firstly, that he takes extraordinary pains 
to make every de:tail clear and intelligible 
to even the veriest novice ; and, secondly 
that the Instruments he describes, 
although refreshingly-original in design, 
give cJrtraor~rily good ~esults. 
· · No purchaser of thi~ Bo~k n~d be afn~id 
that he does not possess· -suffi~ent skiU 
to build a Wireless Receiving Set cir that 
elaborate tools are necessary. .H he ha'l 
;ufficient patience to follow clear dia­
grams and explanations, and if he can 
use a small saw, a file and a drill, tlarea 
success is assured. 

Radio 

Press 

Series 

No. 

u. 

xlii 

Why 
like 

not 
this 

December, 1923 

build a 
yourself? 

-the fullest details for it are given in 

Twelve Tested Wireless Sets 
By Percy W. Harris 

Assistant Editor of 
"Modern Wireless." 

Shows you how 
to build all these 
Receiving Sets : 
1. A z/6 Crystal Set. 

z. A .Crystal Set on a New 
Prind1>le. 

;; A<single· \'alve lhagnifier. 

· 4· A z-Valve Magnif1cr. 

s. A z-Valve Re· 

6. A Cal>inet Set, 

7. An "Old Folks·" Re-
cciver. 

10. A 3-Valve Reinartz Set. 
rr. An S.T. roo Set 

for the begiua 
n·.~r,. 

<)\· U!. \Yave traps in 
various forms 

PRICE 

2/6 
By p(lSt 

2/8 
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TheGRAMAPHJX 
LOUD SPEAKER 

This is a most efficient devrce, to 
which the ordinary headphoues 
are clipped and the Gramaphix 
mounted on the tone-arm of a 
~ramophone. 

Str ight or Curv• d Horns 
!upplie.J to fit Gramaphix 

Straight 6/6 
Curved 12/6 
Gramaphix. .. 10/6 

[Postage 9d. cx,ra.] 

RICHA D MELHUISH, Ltd., 
Ele.;trical EnBineers and WiPe ess Experts, 

1 & FFT1 Ek Li\N LO:'<DON, E 

: Fuily !llu;trated Radio 
:Catalogue, Mlro3, on 
:re pwst. Enclose Busi~ 
: ness Card or Memo for 
:5pccial Trade Terms 
: and Discounts. 

WIRELESS 
CONSTRUCTIONAL 

RECEIVING SET. 
BRITISH MADE. 

PHENOMENAL RESULTS! 
'Vill receive Signals and 
Br Jadc:nting E: 1 L; r t aiumeu ts 
as loudly and clearly as most 
expensive Crystal Sets. 
Can easily be constructed 
in a few minutes. 
No tools or tecMical k~ow­
ldge requird. 

MODERN WIRELESS .-------------I TURRET. 
ColumLiao 

Pine Masts, 
by Na.val E.x'J)erts. 

REI:UCED PRICES. 
27ft.TurretTwo 376 
28 ft.Turret ( uper 53 3 
36ft. i 3 sections 71 6 

.l--i\ii:iEC:iii)i:;iiN.CAi;c;rrvAE:iUAL"~~f1i;M 4 z ft. T e!es .::opic ( 0P••••796 
56ft. Telescopic 

T p, comp et £6, 4, 9 

uret Poles. I .l ft. 5 9 
r6 ft. 2! in. base • 7. 9 
28ft. with 2 pairs 

clamcs ' ' '17 9 
42ft. w rh 4 rain 

st el clampi .. "' 2~ 9 
Howto.tlxa.neJilcientlOOft. gard.en. lOOlt.Aerilllwlthin<~ulators, Slings, etc., 7, l. 

SIMPSON & BLYTHE, 8-9, Sherwood Street, Piccadilly, W.l. 265~\J~;~.;nl 

HIGH FREQUrNCV 

TRANSFORMERS. 
Wa\·eiength 350-3,200 metres. Suitahlrforpand 
mounting. No. N541IOo. 22 6. Plug,in type to fit 
Standard Valve Socket. Fitted with 4-point Dou­
ble Pole Switch, as illustrated. No. N54 50<~. 
27 6 each. ~lounted ou Ebonite Base with 
Tt'mlinals marked for respective connections 
and fitted with et-point Double Pole Switch. 

Ko. ~5f/.:!oo. 30/- each. 

REGULATING 
REUSTAilCE 

fitted wit~ En- e, 
graved D1al, as 

illustrate.! 
2/8 

SILK, COTTON ANO 
ENAMELLED 

Complete Sets of Parts, inR 
cl~ding "50:-IYTE" Cry­
stal, packed in attracti.ve 
box \vitb illustrated dJa~ 
gram of instructions. 5 6. 
Weals,, supplj the Set ready 
constructed. Price, including 
B. B. C. Fee, 7 '6. Post 6d. 

The "Claristal" Aerial Set. 
r..omprising xoo ft. Ae,rial 
\Vire, 6 Insulators, Leadmg~ 
in Tube, and 3 yards Insu­
lated Wire. 3/6. 
These lines are stocked by 
aH ,irst ~class Rarl.io dealers. 
\Vrite direct if unable to 
obtain. 

COIL HOLllER3. 
\V ell designed, per­

fectly fin i s h e d. 

Mounted on 

Ebonite Panel. 

z·Coil Type 7/6. 

J- Coil Typo, a> 

Instrument \Vires supplied 
small or large reels. 

Competiti\:e 
Prices. 

Prompt 
dt:livPries. 

Send 
your 

enquiries.• 

AERIAL 

AERIAL WIRES. 
Chain Braid J 3-EARTH SWITCH. 

Mounted on White 
Porcelain Base. 

Single Pole 1-way, 116 
Single Pole ~-way, 2/-

Aerial Wire gives maximu:-.J 
Efficiency. 2/8 per 100 tt; 
See Catalogue for full range. 

AMA TElJR CON.S I RUCTORS! 
We Supply Everything. ALL BRITISH. 

Taprl 11 1nc1Ht·tance" a e 1t1r 111 ,JvatH~t' of any other tuning. 
providing the a ping" arecotJ'M ly arranged. Ou.1 tuning 
lnflnctan(~es·Pew-~u d ou specia 1y t" }Jl'• gJiatt-d3fJil, tubl:'s 
with !6 s. w .G. n{/tlhle cot to -eovered COP! er wire in 1 he 
follow lug ratio: lO.,.t>ct.tons "~f 10 tu• n- each, antt 10 sections 
of 1 tu1 n <'a" h. This winding will tune f1 om :zoo to 1,000 
mPtre~. Price 3/-. 
Ehonite ran cl" "r fhetartwd iud'lCftlllceR, 7ln. hy .>in. hv 

3/l6in. 1 dri led f•,l'2Sf~tsvf1l ach 
contact studs ~tnd term 1nals, eo m­
'' te with 22 ~t,uds, 2 switdt ar' s, 
~ ph JW, t:>ar' h and aerial t•rnd­
'1'1ls,as--emb!edas:;hown anti blue 
prm of eonner-tions. Price 7/~ 
l-' dished Mahogany ~loping front , 

n.bi _,t Co above panel, Price 6/~ The Lrdl and P.meJ 
'H\kA a. rJOS f'tfici .. nt t ·n ... r fur Crystal or Valve 

cut out your Local Station with our new RE~ECTOR., 
rhe RE.J, .eT~)~\. is fi te<l L1t•) :lliOlil'lhed mahogany cabioet. 

\~~~:l~:~~~~·o~·i~l~~~ ~~1~ ;~1tt ;~:'tl~~ ~:c~?"~:l~t1~~o~:.n~J:;:11;J~ 
P. H. BOYS & CO •. ;~:;:::~ .. ~it"..eers, 
187, GOSWELL RO , LO"ooUON, E.C I 

'Phone: Clel'kenwell 4454. 

illustrated 10/6. 

STAMPINQS I 

At keen prices. See 

TER:~~ALS ~ 

Catalogue for full par· ; 
t1cu1ars and prices. ' Adaressallc ommun catwnsto Hea .. Uffi.e c.- Works: 

PENOLETON, MANCHESTER. 
GLASGOW DEPOT : 65, BOTHWELL STREET, 

TWO 
" EL· BE" l n ILITIES. 

"EL· BE" ANTI CAPACITY HANDLES. 
Xo Screws. ,.. I No Clamps. 

}'ixed Ly SuctLm-Removed in a se<.'ond. 

~ i~~.~~ ff~/I~~rzt~~<!f 1 :~s:i~111r t~~r 2/2 errc,l!: 
A perfect combiJJathm "'ith lhe " EL~ BE" Coil Hol et. 

"EL-BE" COIL HOLDERS 
USE SI GLE COIL HOLDERS FOR AXIA: JM 
EFFICIEN Y. HIGHLY RECO MENDED. 

£!Jonite Basket Coil Mounts to plug in above, 2 ~ eac!l. 
Short t.:ircuiting Plug for Coilbolder 1,/3 e&ch. 

~1sk your lJealel·lor them. 
LEIGH BROS. Tel.: Afuseum 4192. 

37 Sidm,uth Street & la Prospe::t Terrace, 
Gray's Inn ~o.A.d, LONDO <., W.U.l. 5t- Bet or three. Free 

xliii 



MODERN WIRELESS December, 1923 

"FIRST CLASS .. 

Gilbert Ad,~ 

xliv 

THROUGHOUT 
NEITHER money· nor brains 

have been spared in bring­
ing WIRELESS WEEKLY to its 
position as the premier. authentic 
weekiy \Vireless Journal in tllis 
Country~ 

__ To thp Experimenter it is in­
dio,;peusa.hle, to .. the .e11thusiast who 
has matle some progress in the 

science of Radio it is invaluable, 
while the absolute beginner will 
appreciate its sincere spirit of help 
and good-fellowship. 

If you are not a regular reader 
you are missing exceptional op­
portunities for becoming better 
acquainted with to-day's great 
Wireless problems. 



December, rq.z) 

Xmas Gifts 
to all Readers 

CO}{}fENC!:-!G with the issue dated December 
·12th, W!RELES~ WEEKLY wiJl contain a st'ries 

of sped<il articles on imporfant subjects. One of 
these series will deal with Dual Amplification- a 
phase of VVireless which is new to a vr>ry large 
bei" of experimenters, and which has never 
thoroughly discussed. 

These articles will be written by John 
Taggart, F.lnst.l'. (Editor) who is a re<:oglli;;cd 
author!ty on the Vain~. '!hey will 
data and a considerable amount of 
rctle>x circuits which is entirely new. 

Oth,::r special features will combine to make the:'\' 
six is:-:;ucs renLtrka!Jlc value for mvncy. 

Details of the Half-Price Bo k Scheme 

Published by 
RADIO PRESS LTD., 
D~v.reux Court, Strand, W.C.2 

MODERN WIRELESS 

• 
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Hey woods 
Head Phone Pads 
gtve you comfort 
while I i s t e n i n g " in ------------
PrerJent Earache. Improve Reception. ------------

per 1/9 pair 
If your dealer cannot supply, send •/9, giving 
your dealer's name to 

N HEYWOOD 386. Richmond Rd., 
• Twickenbam, Mdllsex 

Trade Enquiries Invited. 

EDINBURGH. 
Spensers (Scotland), Ltd., 119, George St., 

Edinburgh. Agents for Burndept, Ltd. 

Index to Advertisers 
PAGE 

Formo Co. xxxvii 
Fuller's United Elee. Works, Ltd. xxix 

Gambrell Bros., Ltd. xx 
General Electric Co., Ltd. (Facing 

matter) .• ix 
xli 
iii 

General Wireless Ltd ... 
George Mfg. Co ... 
G~ham (Alfred) & Co. 
Graham (R. F.) & Co ..• 
Griffin's .• 

xxxix 
xxii 

XXXV 

Heywood (N.) xlvi 
Hobday Bros. xxxv 

Igranio FJectric Co., Ud. xv 
International Radio Mfrs., LtQ, xxxvi.i 

Jackson Bros. xxxvii 
Joanes, W. xxxiii 

Leigh Bros. 

McMiehael (L.) Ltd. 

xliii 

Junior 
Wueless 59 

Marconi Scientific Instrument Co., 
Ltd. x.xxiii 

Marconi Wireless Telegraph Co., 
Ltd. xxxi 

Melhuish, Richard, l td. xliii 
Metropolitan-Vickers Elec. Co., Ltd. iv 

J. DYSON, 

I 
6 & 7, God.wbt Street, Bradford. Complete 

Seta. AD A-ories. Tele. 6037 & 6038 
Talecrams: "Equipment." 

A. Franks. Ltd.,. 96-97, Deanqate, 44, 
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WIRELESS INVENTORS. 
Advrce Handbook on Patents and Trade 

Marks. Consultations free.-8. T· King 
Regd. Patent Agent, 146a, Queen Victoria 
St., £.C.4. 'Phone: Central682. 36 yrs. refs. 

EDINBURGH. 
Wm. Sinclalr, 60-64, Thistle St., Edinburgh, 
AD component parts in stock at low&st 

prices. 

WALKERS' WIRELESS 
Hold the largest variety of wireless appara-

tus in the North. Send for l!,articulars 
31, Westgate Road, Newcast -on-Tyne. 

"EIFFEL TOWER" MASTS. 

I (Trade Mark) Rei§. Des. 694837. 
W ILK INS 0 N, Lonsdale Road, 
Write for Lists. Kilburn, N.w.s. I 

1"'""""""""~~~;~~""'"""'""'""""1 

I ~::.:~~~:.:.:~~ .. ~.~::~:: I 

USE THIS COUPON 
in wPitins to advePtisers in "ModePn WiPeless." 

CUT HER!<~ ............................................................................... 
In connection with your announcement ill MODERN 
WIRELESS, please supply !ne with: 

n Enclosed please find remittance of ........................... . 
5, (Leave blank if not an on.kn 

::t: If an open envelop,. is used in applying for catalogues a half­
!:J penny stamp will cover postage. 

~ "MODERN WIRELESS'' Doo=b,,, 1923.~ 
'·llllllllllllllliiiiiiiiiiiiiiHtttltllHlllllllllllllllllllllllltlllllllllllllllllllll!llllllllllllllllll1111lllllJ 
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Contents 
1. Fleming Valves. 
2. T he 3 -Elect r ode 

Vacuum Tube. 
3. Cascade Vacuum Tube 

Amplifiers. 
4. Regenerative Ampllfl· 

cation and Self· 
oscillation. 

6. Regeneratlve Reception 
of Signals. 

B. O.W. Receiving Oir· 
cuits. 

7. Vacuum Tube Trans· 
mltters. 

8. R ad i o-T e l e p bony 
employm~r Vacuum 
Tubes. 

il. Further Vacuum Tube 
Amplifications. 

I 

I 

I 
. I 

I -----------to I--___ j 

pos t free 

111 0 lJ 1:. H. i\' I V 1 N. /: 1. E S S 

-a necessity for 
every Experimenter 

THIS Book should be in t he hand 
of every Experimcutcr who wants 
to obtain a thorough under­

standing of Wireless. 

It is recognised as the only standard 
Text Book sold at a price within the 
reach of anyone. Beautifully bound in 
solid cloth and plentifully illustrated 
with circuit diagrams and charts it is 
a vital necessity to the student, the 
research worker and the designer. If 
you are building a Set for pleasure 
or for profit, get a copy of this Book 
and understand the fundamental prin­
ciples of Radio. 

Obtainable 1rom all Booksellers or 
direct from Publi::.hers :-

RADIO PRESS, LTD., 
Devereux Court, Strand, W.C.2 

Cllbort Ad. 
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The Xmas 

Catalogue 

l"h<J 1-IIUIJllt R.Ll I . IUh"l\.tJ\e 
tran ... lon• r ()u, rrk·e, 00"' 

..... l\ 

25/-

yOUR friends who are interested 
in '\fireless will appreciate an 

R .I . component as an Xmas greet­
mg. 

A catalogue, overflowing with 
illustrations and accurate descrip­
tions of all our apparatus will be 
sent to you free on application. It 
provides a new field in seasonable 
gifts, always appreciated and always 
unique. 
Th~e illustrations show a few 

R.I. products designed on 25 years' 
experience, and built th roughout 
in our factory by the best British 
Labour. 

R.I. components and 
sets are the accepted 
British Standards of to­
day. No other com­
ponents equal them m 
efficiency or finish. 

ll.F. 1 rn.,•f•mm r "ltb 9 p01at 
>IHI•h 160·. ,000 metrtt, de­
algno<i (,,. ea•y panel mountlnr, 
lcalo may t.e u ed ar templatt , 

S.T. roo-completo ut ot p.~rh 
ro:ady for muuntins aslllu•lrah d. 

35/- £8 18 8 

Com~lnt-..1 V~rlaule lnttrvalve Re­
action and Auodc Reactance. 
w .,&olenstb rans.... t oo-4,000 ,.,.u • . 

4 5 / 

lrnpru1 "-' \11 lu.<taule 11. F". An.,O, 
Rrs.t< tall• r \1 ._.., length rangt 

1511-20,000 metres. 
35' -

RADIO INSTRUMENTS LTD., 
Managing Director : J. JOSEPH, M .I.E.E. 

Chief Desl~ner : W. A . APPLETON, M.B.E., M.l.R.E ., late AdmiYalty Ttcbical RtuaYch Offiur. 

Works, Offices and Showrooms.' 

12, HYDE STREE~ NEW OXFORD STRE ET, W.C.l. 
1 elephoM: Reg1nt 62q-6215·6ll6. Telegranu 1 "lnstradio, Londo11." 

NORTHERN DF.POTS: 19, Hopu·ood Avmue, MANCHESTER, attd T~inill' l!o&tu, Conumrcial Slldcl, LEEDS. 
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