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four-valve : Blueprinft, is. each. STRAIGHT SETS. Battery Operated. Rmadc Coil Two (D, Pen) . . - AW440 
onotone Four (SO, D, LE, P) . . 1,5.3T FW4 One-valve Blueprint, U. ' Th,'e-vaIve : Blueprints, i S. each. 

'Tury Four (2 SO, D, Pen) . . 8.5.31 VW11 sii One-valver . . - ' &W381 Worki-ranger Short-wave 3 (D, 
et.a Universa' Four (SG, D, Li?, 
cl. ) - FW17 Two-valve Blueprints, is. each. ' 

RC Trans) . . - A'W355 
. 

ucIeon CIas B Four (ZO, D Ney Ranger Two(D, Trans) . . - AW388 Exrimenter's 5-metre et (ii, 
Trans, Super-regen) 306.34 ÂW438 

(SG), L, Cl. B) 
b, 

- P'W34B Full-volume Two (SO det, Pen) . . - 
- Lucerne Minor (D, Pen) 

AWSO2 
' AW426 

. 

TbeCarrierSlsort-waver(SG, D, P) July '35 WN3QO 
Fury i?out Super(SG, Pe;i 
Battery flail-Mark 4 BF Pen, 

- PWB4C . 

A Modern Two-vnIve , .. - WM409 Four-vales : Blueprints, i s. Sd. each. 

D, Push-Puil 
" 

k'W46 Theee-yal;e '; Blueprints, is. each. 
A.W. Short-wave World-beater 

(HF' Pen, D, BC, Trans) - AW436 
F. J. Camm's LimIt ¡i-w5; 

FourÇEi? Pen, D, LF, P) . . 2.O.3O PWO7 £ s.JSÁL3(SG, b, Trans) . . - AW412 Empire Short-waver (SG, D, RC: 
.. Acme MI-Wave 4(11? Pen, D ibeflef(S,-b, Trans) . . - AW422 Traes) 

(Peu) Li? ci. B) . . . 

" A,jmjrai ' 

121.88 PW53 LS . Three,: De Laxe Version '' D, L'rai,$) ...... T9.b34 AW435 
Standard F.ir-vale S),od-waver 

(SG, D, Li?, P) ....... 22.7.39 WM383 
The Four <HF Pen, 

HF Peu, D. Pen (RC)) 
' 

3.O.3S FWti LUCFfl Straight Three (D, RC. Superhet Blueprint, ii. 6d. 
. . . . Trans) ........ - 

Traa,s1,ortableThree(SG D Pen - 
AW437 
WM271 Short-wave Super . Nov. '35 W397 

rains Operated 
Two-valve Blueprints, is. each iuqle-Tuoe Three(SG, 'D, l'en).. Jene 'SS 

Roonovn-L'entode Three (SO, D, 
WM327 Mains Operated. 

Two-valve A.C.Twtn(D(Pen),Pen) 
AC-D.C. 'l'wo(SG, Pow) 

- PW18 
- rwi ................ Od. 33 

' 

WMS37 
: Blueprints la. each. 

iwo-valvo Malas Short'-waver(D,) .... 
Seketone AC. Radiogram Two 

(D, Pow) PW1O 

W.M." 1934 Standard Three 
(SG, D, l'eva) ...... - WM351 

Pen),.0 ...... l3.1.0 
W.M. Long-wave Converter . AW453 

WV380 
Three-valve : Blueprints, la. each. £3 3v. Three (SG, D, Trans) Mar.'34 

1035 £6 6v. Battery Three (SO. 
WM354 Three-valve : Blueprint, 1v. 

Double-Dio,k-Triode Three (JJJ D, Pen) .. - WM371 Enalgrator (SG, D, Pen) A.C. .. WH352 
l'en, DDT, l'en) . - . 

D.C. Ace (SO, D, Pen) . .. 
A Three (SG, D, pen) 

- PW23 
- . PW25 
- PW2O 

... 
PT? Three (Pen, D, Pen) - ,. - 
Certainty Three (SG D, Pen) .. - 

WMS8S 
WM393 

Four-valve : Blueprint, is. 6d. 
Standard Four-valve AC. Short- 

.C. .. .. 
D í'.1.80 PW,35C Miidtube Three(SG,'D, Trans) . Ort. '85 WMSSII 'savor (SO, D, RC, Trans) .. WhtSgi 

AC. Leader(HF Pen, Pow .. 
D.C. Premier(HF Pen, i), Pen) - PW85B All-Wave Winning Three (80,1), MISCELLANEOUS 

Unique (HF Pen, D (Pen) Pea).. - pW3 ......... - "% 11400 8W. One-valve Converter (Price 

Armada Maine Three (HF'Pen, D, four-valve: Blueçetnts Is. 6d. each Od.) ......... - AW829 

Pen) ........ - i'W38 tite. Fonv(SO, D RC Irans) .. - AWS7O Enthusiast's Power .Amplitier (1/0) - WM387 

F. J. Cainm'v AC. All-Wave Sliver 211F Fonr(2 SG, J), leu) .. - AW421 Lwteuer's 6-watt A.C. Amplifier 

BouvenirTlìree(HFPen,D, Pen) - PWSO. Self-contained Four (SG, D, LP, (l6) ........ - W1,1392 

-All-Wave" AC. Three (D, 2 
- 

(.'Ia,8 B) Aug 83 WMSS1 Radio Unit (2v.)for W3t392(3/-). hOy. '85 W34398 

LP (RC))... ,. - PW64 Lwcerne St'rslght rour iso j 

' 

. Harns Electrogram battery am- 

AC. 11136 O14Tfl(HF Pen, m ur,Trs) . .. .: - WMSSO plilter (1/-) ...... - WMZO9 

Pen, Westector, Pen) .. .. PWSS LS 5v. Battery (Four UP, D, 2 LF} Fe6. '35 WMS81 Dc Luxe Concert A.C. Electro- 
Mains Rord All-Wave 3 (HF The U.K. Four (SO, SO, D, Peu) - WM884 gram (1/-) Mar. 36 W81403 

Pen, D, Pen) ...... - PW7O The Auto Straight Four (HF Pen, New style Shortave Aapte'r 
HI Pen, DDT. Pen) .... Apr.'30 WM404 , (1/-) ........ - WM388 

Four-valve Bluepriflts, le. each. Triekle.Charger(Od.) .. .. - AW462 
AC. Fury Four (SG, SO, D, Pen) - PW2O Five-valve : Blueprints, Is. Gd. each. Short-wave Adapter (1]-).. .. - AW4.56 

.A.C. Fury Four Super (SG, SO, D, Super-quality Flve2 HF, D, RC. Superbet Converter (lI-) -. .. - AW457 
Pen) ........ - PW34D Trans) - WPLS2O B.L.D.L.C. Short-wave Converter 

AC. Hall-Mark (B1 Pesa, D, Cinas B Quavirndyi (2 so D, Lil, (1/-) ........ May '36 WM405 
Push-Pull) ...... - PW45 Clase B) . . - WM341 Wilson Tone Master (1f-),. .. June'30 W11406 

Universal Bali-Mark (ET l'en, D, Ness Class 5 Flve(2 D, th The W.M, AC. Short-wave Con- 
Push-Pull) ...... - PW47 Class E) ------- -. - WMS4O "estes (jl.5 - ...... - W31403 

(RC)) . - 
The Monitor (HF Pen, D, l'en) .. - 
The Tutor Three (HF Pen, D, Pen) 21.3.31) 
The Centaur Tliree(SG, D, P) -. - 
F. J. Camus's Record All-Wave 

Three (11F' Pen, D, Pen) .. 31.10.313 
The "Colt" All-Wave Three (D, 

2 LT (RC k Trans) .... 1841.39 
The "Jiapisie" Straight 3 (D, 

e 2 LT (RC & Trans)) .... 4J2.37 
F. J. Camm's Oracle All-Wave 

Three(H1,Det., l'en) .. 28.8.3 
1938 "Triband" All-Wave Three 

(HF Pen, D, l'en) .... 22.1.311 
F. J. Comm's 'Sprite" Three 

(11F Pen, D, Tet) .. .. 26.3.38 
Thern' Hurricane " All-Wave Three 

(SO, D(Pen), Pen) ,.,. 30,4.38 
F. J, Catoni's Push-Button" 

Three (11F Pen, i) (Pen), Tet) 341.38 

PW55 Three.valve Blueprints, is. each. 
PW81. F. J. Camm's ELF Three-valve 
2W62 Portable(1IF Pen,-D, l'en) - PW65 
PW434 Parvo Flyweight Midget Portable 

(8G. D, Pen) ...... 3.639 -. PW'77 
PW69 - 

Four-valve : Blueprint. Is. 
W72 "Imp" Portable 4 (D, LP, LP - 

(Pen)) ........ - PW8O 
FW82 

MISCELLANEOUS 
PW78 Blueprint, 1$. 

converter.Adapter(1 valve) - PW48A 
Pw84 

AMATEUR WIRELESS AND WIRELESS MAGAZINE 
PW87 CRYSTAL SETS. 

Blueprints, 6d. each. 
FWS9 Four-station Cryst,al Set.. . 23.7.38 AW427 

1934 Crystal Set ...... - AW444 
PWO2 130-mile Crystal Set ... .. - ' AW450 

Mains Sets : Blueprints, Is. each. 
Heptode Super Thret AC... May'34 WM350 
"Wit." Itadiogram Super AC.. - - WMIS6 

PORTABLES. 
Four-valve Blueprints, is. Gd. each - 

Holiday Portable (SO, D, LT, - 

Class B) ........ - AW303 
)'ai,iily Portable (HF, D, itO, 

Trans) ......... - AW447 
Two HF Portable (2 SO, D, 

QP21) ........ - WM363 
Tyrre Portable (SG, D, 2 Trans) - WM367 

SHORT.WAVE SEi'S. Battery Operated. 
One-valve : Blueprints, is. each. 
S.W. One-valverfprAnierlca .. 15.10,38 AW429 
Rome Short-Waver . - .. - AW452 
To-vaIve : Blueprints, is. each. 
Ultra-short Battery Two (SG, dot, 

PesI) ........ Feb. '36 WM402 

Pen) 27.8.38 

Two-valve Blueprint. Is. 
The Signet Two (D & LP) 24.9.38 

Three-valve Blueprints, Is. each. 
Selectone Battery Three (D, 2 LT 

(Trans)) ........ - 
Sixty Shilling Three (D, 2 LP 

(RC & Trans)) ...... - 
Leader Three (SG, D, Pow) - 
Summit Three (HT Pen, D, Pen) - 
All Pevstode Three (EF Pen, D 

(Pen), Pelt) ...... 29.5.37 
flail-Maric Threa(SG, D, Pow) .. - 
Hall-Mark Cadet (D, LT, Pen (RC)) 10.3.35 
F. L Camine Silver Souvenir ÇHP 

Pets, D (Pen), Pen) (Al1- ave 
Three) ........ 13.4.35 

Cameo Midget Three (D, 2 LI' 
(Traun)) ........ - 

1036 Soistone Three-Four (ET 
Pen, EF Pen, Westeetor, Pen), - 

Battery All-Wave Three (D. 2 LP 

PWB3 het4 ........ - PWOO 
Qualltone" Uislversai Foui ,. 11LL37 PW73 

PW7O Feur-valve Doubli-sided Blueprint, is. Sd. 
- Push Button 4, Battery Model -. ' 22.10.38 Push Button 4, A.C. Mains Model j PWS5 

wio SHORT-WAVE' SETS. - - Battery Operated. 
/ One-valve : Blueprint, is. 

PW34A himple SW. One-valver .. 23.12.30 PW88 
PW35 
PW37 Two-naive : Blueprints, Is. each. 

Midget Short-wave Two (D, Pen) - PWSSA 
The "Fleet" Short-wave Two 

PW41 (D(EF Pen), Pen) 27.8.38 PWO1 

PW48 Three-valve : Blueprints, Is. each. 
Experimenter's Short-wav Three 

PW40 (SG D Pow) ...... - PWSOA 
The 1refct 3 (D, 2 LT (RC and 

PW5I Trans)) ........ - 
The Band-Spread S.W. Three 

PWC3 

PWS3 (HF Pen, DPen), Peu) , L1O.38.. - J'W68 

PORTABLES. 

Mains Operated. 
Two-valve : Blueprints, la. each. 
Cönvoeleetric Two (D, Pen) AC - AW$03 
Ecouomy A.C, Two (D, Trans) AC - WM286 
Unicorn A.C.-D.C. Two (D, l'en) - WM394 
Three-valve Blueprints, is. each. 
flouse Lover's New Ml-Electric 

Three (SO, D, Trans) A,C. - - AW388 
Mantovani A.C. Three (MF Pen, 

D,Pen) ........ - WM874 
£15 35e, 1930 A.C. Itadiogram 

(MF, D, Pen) ...... Jan, '38 WM4O1 

Four-valve : Blueprints, is. 6d. each. 
Mi Metal Four (2 SO, D, Pen) July'33 WIt 329 
Marris' Jubilee Radiograns (11F 

Pen, D, LI', P) .... May '35 WMS8O - 

- SUPERHETS. 
Battery Sets : Blueprints, Is. tI. each. 
74odern Super Senior .. - WM175 
'Varsity Four .. Od. '35 WM305 
The Request All-Waver .... June'38 WM4,07 
i9l5duyer-FivoBattery (Superhet) - WM370 

LUEPRIN-T SERVICE 
PRACTICAL WIRELESS ls'o. SU?SRHETS. 

Pate of Issue Blueprint Battery Sets; Bluepruíts,1s. each. 
CRYSTAL SETS £6 Súperhct (Three-valve) 5&37 PW4O 

Blueprints, 6d. each. FJ. Lamin'S 2-valve Ssrperhet - PW62 
1937 Crystal Receiver - W7i 
The Junior" Crystal Set .. 27.8.38 Wo4 Mains Sets : Blueliints, is. each. 

PW43 
STRAIGHT SETS. Battery Operated. 

A.C. £8 Superhsst(Thyee.vaive) - 
D.C.5Superhet(Three-va1ve) . - PW42 

One-valve : Blueprints is. each. Universal £5 Spchet (Three. 
All-Wave Unipess (Penode) .. - - FWS1A 

2 38 PW8S 
valve) ......... - PW44 

PW5Ò Beginners' One-valver .... 18 
The "PyramId" One-valver (flI' . 

F J Camm s £C Superhet 4 - 
F J. Cumin's Universal £4 Supe'r- 

at the following prices whkft arq additional t tAO 
çOsi nf Ilse Blaepnnt. A dash before the B1eprint 
Number indicates that the isuÓ is opti Of print. Practical Wireless (issues dated prior to Jul19 ist, 1940). 4eS Post Pail 

-- . (1suOS dated June ist, 
1940, and after) 

5e1. Post Paid 
Aniatelir Wireless 4eS.,,,, 
WlreJessMagazlne 1)4 
The index letters which precede tise blueprint 

Number indicate the periodical In which the dee- 
cription appears; Thus P.W. refers to PRACTICAL 
WIRELESS, A.W, to Ansateur Wireless, W.M. to Wire- 
less Wa gaine. 

Send (preferably) a postal order to cover the cost 
of the blueprInt, and the Issue (stamps oves- ed. 
unacceptable) to PRACTICAL WIRELSS Bluepriat 
Dept., George Newnes, Ltd., Tower House, South- 
iUnptOfl Street. Strand, W.C.2. 

PRACTICAL WIRELESS 
o 

Practical WirelesS 

July 27th, 1940 

These Blueprints are drawn full size. 
Copies of appropriate lasues containing 4esçFlp tions at these sets can in some cases be supplied 
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"Monte Carlo" 

TACK BUCHANAN will be heard in his 
J origina! part in the radio adaptation 
of " Monte carlo "in the Film Festival series, 
No. 8, on July 29th. "Monte Carlo" was 
probably one of his greatest artistic suc- 
cesses, although at that time he was bettes' 
known for a brilliant succession of musical 
comedies. In the play Jack Buchanan. 
will be working with Douglas Mooclie. 

T Editor hovld be addressed The Edstor, PRACTICAL 
WiRELESS, George S'wnes, Ltd., Tower House, 

i Southampton Street Strand, W.C.2. ¡ 
Owing to the rapid progress in the design of 

wireless apparatus and to our efforts to keep our 
readers in touch wWi the tutest developments, we give 
no warranty 1/uit apparatus described in our 
columns is not the oubject of leVers pat eat. 

i Copyright in ali drawings, photographs and 
articles pubiibed in I'BACTICAL WIRELESS is 

j specifically reserced throughout tise countrice signa- 
tory Is the Berne Convention and 'the U.S.A. 
Reppoductions or imitations of any of th,ne are 
therefore e.rpressly forbidden. Pr.ACTICOJ. WiRE- i 

LESS incolporoteI Amateur Wireless." 

getting mail as BBLBBO - probably 
the longest set of call letters in a[y 
language. 

Roy Speer - 

THE Jast job to he undertaken by Roy 
Speer before he joins up will be a 

programme on the life of Stephen Foster. 
The show will be produced by Dosiglas 
Moodie, and will be heard in the Home 
Service programme on August ist. 

made, jet ettect, "mains main- L 
tamed," ¡f not mains operated. 
In this system, the H.T. is provided by a 
mains unit or battery eliminator, as it is 
generally called, and the accumulator may 
be kept always in a usable condition by 
recharging it when the set is switched oft. 
This is possible on either D.C. or A.C. mains 
and some details of the arrangements 
available arc given on page 395. 

u 
Spring Meeting" 

ALTHOUGH racing has now ceased, 
an amusing Irish play with a racing 

atmosphere will be heard on ,July 27th in 
the Home Service. This is" Spring Meeting," 
by M. J. Farrell and J. Perry. It is the story 
of an impecunious Irish baronet, his two 
daughters, a rather eccentric maiden aunt 
whose secret vice is gambling, a family 
butler who runs the entire household, and 
a couple of lovers for the two girls. 

as a Class 2 teluvision broadcaster 
programme research, using a syí 
whereby changes may be made in 
number of lines, number of frames 
interlacing schemes at the transmitter 
the receivers will automatically follow 
transmitted signal. 

ibecame one of the few an- 
nouncers who have interrupted 

for a news programme to present a news 
item flash. 

the 
afl(l 

and 
any 

Editorial and Advertisement Oces 
"Practical 'lYireless," George Newnes, Ltd.. 
Tower Houst, Southampton Street, Strand, 
W.C.2. 'Phone: Temple Bar 4363. 

Telegrams: Newnes, Rand, London. 
Registered at the G.P.O. foe transmission by 

Canadian Magazine Post. 
Tite Editor tgjtt be pleased to consider ort irtes of a 

proeticdt nattsre suitable for pvbtieation in 
PRACTICAL WIRELESS. Such articles should be 

tortEen on oste side of tite paper only, and should i 

Ontain The nano and address of the sender. Whilst 
tie Editor does not hold himself responsible for 
manuscripts, every effort wilt be mode toreturn j 
Lieto if a stamped and addressed estrclope is 
enctosrd. AIL eorcespon.deare intended for tise 

55 . - 

Statton BBLBBO 

CINCINNATI post-office officials are 
likely to go berserk soon if they get 

much more mail addressed to Station 
BBLBBO. The correspondents in reality 
are writing to Station WLWO, short-wave 
international outlet operated by The 
Crosley Corporation, which also runs WLW. 
It happens that on the air WLWO's call 
letters, read in Spanish, sound something 
like "doohluh-vey ellay cloobluh-veh oh." 
This is because the Spanish W is spoken 
as a double .V. The Spanish V also sounds 
like a B. Listeners who fail to pay close 
enough attention think they're hearing 
"double B." But "double B" is two 
letters in any language. So WLWO is 

to'ntains operation, although 
mains facilities may he avail- 
able. Consequently, repeated 
yisits to a charging station 
are called for, and unless 
two batteries are kept, there 
is a period during which tito 
receiver is out of commission. 
Two batteries may, of course, 
be used, and thus there will 
not be any gap in the times 
available for listening, but 
there is still the inconvenience 
of carrying the battery to 
the charging station and bring- 
ing it homé. Furthermore, in 
some localities there may not 
be any facilities for taking tito 
battery and the listener misy 
have to wait until a service 
depot collects it, which is 
done in some country districts 
at regular intervals. However, 
with quite simple apparatus 
the battery receiver mas' be 

"P.W." to be Published Once a Month 

Owing to the acute shortage or paper, this journal 
will temporarily appear as a monthly magazine, and 
this issue is the last of the weekly series. The first 
monthly issue, dated September, price sixpence, will 
appear on August 7th, a fortnight hence. 

lt will ontain more pages and the regular features will 
be augmented by new ones. 

Readers will understand that these steps are of a 
temporary character to enable us to conserve paper 
supplies during the shortage, and that we shall reappear 
as a weekly publication as soon as circumstances permit. 

it is essential that every reader, including those who 
have already placed a standing order for the weekly 
issues, should complete the new order form on page 
406 of this issue. This is the only way to ensure 
receiving your copy as your newsagent is not able to 
return unsold copies and will thus only secure the exact 
number ordered. 

inaulging in no spectacular 
stunts and relying purely 
upon musical appeal. Vocalists 
with the band are Monte 
Rey, Paula Oreen and Chick 
Henderson. 

News hash 

i hOST listeners are farniìi:ir 
IVI with the American term 
"News Flash," and at the 
moment a-joke in tho U.S.A. 
refers to the announcer nito 
said "We interrupt these 
news bulletins to bring you 
a programme." Recently, 
however, a WLW announcer 
went one better. The station 
was relaying an NBC news 
bulletin from Europe when 
an important press bulletin 
came into the newsroom at 
WLW. The announcer cut 
into the relay and thus 

PRACTICAt . T ELE VISION 
EDIl ED B Y Sioli: 

EVERY WEDNESDAY 

Vol. XVI. No. 410. July 27th, 1940. 

1. 1. C W. J. DELANEY, FRANK PRESTON, 

H. J. BARTON CHAPPLE. B.Sc. 

ROUND THE WORLD. 0F. WIRELESS 
Trickle Charging Du Mont Television Band of the Week 

() NE of the buhears of the battery- PERMIT has been granted to the OR the second time in just over two 
¿.. L A l flu Mnnf Tn.hq nf Ñp.w .T,-spv montha. Tno Tr, 11 +h, 

Many have overcome difficulties ii the for the construction of a television tians- band of the week next week. Recently 
replacement of HT. batteries by adopting mitter on the top floor of the 42-storey leaving a residential job to take Up stage 
small mains units, but for reasons of office building at 515, Madison Avenue. work, this is probably the only touring 
economy have not converted their receiver It will operate on the 78-84 me/s band stage band playing solely dance music, 
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resistance was so high that only a minute 
current passed, it would be necessary to 
increase the test voltage. In any ease, 
accurate readings are not necessary since 
it is required only to find which winding 
has he higher resistance; and that winding 
is The secondary. 

With class B transformers, output 

windings has the highest resistance, or 
at least, to find the two connections 
between which the highest resistance exists. 
These will probably be for the high-tension 
secondary, but they may be for the primary. 
If, however, it appears that the winding 
is centre-tapped, it will be fairly certain 
that this winding is the H.T. secondary. 

can be used with a shunt so that the full. 
scale reading is between .25 and .5 amp. 

The general arrangement described can 
be applied to any kind of transformer, 
Before starting to take current readings. 
however, lind how many w indings there 
are and draw the circuit; this wiR help 
in checking the working as the tests procecd 

Uskig a Meter 
Alternatively,, the 'phones can be re- 

placed by a milliammeter reading up to 
about 5 mA. When using a 1f volt 
battery cell or a 2-volt accumulator it 
will generally be found that tho meter 
reading is abOut 3 mA. on the primary, 
and considerably less on the secondary. 
If the primary bad a D.C. resistance of 
only 500 ohms, however, the current would 
be 4 mA. at 2 volts. With a lower resistance 
than this it would be necessary to insert 
a resistance of about 500 ohms in series 
to prevent overloading the meter. On the 
other hand, if it were found that the 

-LIII 
\LT Secondary 

32t., 20 SWG 

Fig. 2.-Approximate. figures relating lo a 
typical transformer of good design. 

those connections to any one winding. 
Having done this, the terminals or leads 
can be marked with a spot of paint or by 
sticking on marked stripsof adhesive paper. 

Comparing Resistance 
The next step is to find which of the 

connecting a flash-lamp bulb and 3-volt or 
4f volt (according to the rating of the 
bulb) battery in series with different pairs 
of terminals. l't will be found that the 
light of the bulb is dimmed to a rather 
greater extent when connection is made 
between the ends of the .windings than 
when the bulb and battery are in series 
with either half of it. If an ammeter is 
available the test can bo made more easily, 
by using a 2-volt accumulator or dry 
battery with a 3-volt, .3 amp. bulb. The 
current passed will then be slightly over 
and slightly under an average current cf 
about .2 amp. If an ammeter reading up 
to .5 amp, is not available a milliammeteL' 

by examining Fig. 2, which shows the 
Winding Resistances Secondary circuit for a typical well-ma1e transformei, 

Having thus separated the fóur comiec- 38 s.. and shows the voltage points and the 
tions into two pairs it will remain to find 
which is for the primary and which for 

.. 
_________ * ,--24CDS0 V 

approximate resistances between them. 
The figures given are arbitrary, but apply 

the secondary. This can most easily be () K'.°' /04). 
220-23O 

to a good transformer wound on a core 
determined by simple resistance measure- 250v. C( 

- 

with a 1 sq. in. cross-section core and 
ment, since the primary will have a lower 
resistance than the secondary. In most 

280ri. 
V 

having eight turns per volt. It should be 
stressed that the resistance figures indicated 

instances, however, the constroctor will are very approximate, and that they vary 
not have a resistance bridge or multi- considerably according to the particular 
purpose meter with which readings can be eoà transformer. It will, nevertheless, be 
taken in ohms. It is just feasible to use a 250w ioo reasonable to assume that the relationship 
pair of phones -md battery cell as shown existing between the figures is about right 
in Fig. 1, but it might be neeesary also for a transformer of the type indicated. 
to connect a fairly high resistance in series - A. C. It might be found impossible to deter- 
between the battery and the transformer. u mine with any degree of accuracy the 

. By this reeaiis it may be possible to limit resistance of the low-tension secondary, 
-the current to such an extent that the ' ' and therefore it might be impossible to 
sound heard when connection is made to ' 06it( 

Y 
lind which is the centre tap, and which 

the higher-resistance (secondary) winding *-eÇ) /920t., 34 SWC 
are the two ends, by using any of the 
methods described above. A fairly simple is very faint. 2v:06n.0 test can easily be made, however, by 

L.r. iransiormers 
When it is a simple low-frequency trans- 

former there will be only four connections, 
and therefore little difficulty will be 
experienced in dividing them into two 
pail-s. It is necessary only to connect a 
pair of 'phones in series with a small dry 
battery, connect one battery terminal to 
one transformer connection and then to 
touch the second 'phone lead against the 
other terminals or leads in turn. When 
there is a "double plop" in the 'phones 
as the contact is made and broken in this 
way it will be known that the other end 
of the winding has been found. The 
point is illustrated in Fig I. It should 
be remembered that a rather faint " click" 
will probably be heard when other connec- 
lions are touched, but the sound will not 
be repeated as the contact is broken. 

There is Öe difficulty when dealirg 
ivith a thains transformer, since in that 
case there will generally be at least three 
windings. Even then, the leads or ter- 
minals attached to the different windings 
will probably be grouped in some way, so 
that the sets of connections can be reeog- 
msed. A cheek can be made by using a 
small battery and "phones or meter, as 
described above. To safeguard the meter, 
however, initial tests should be made with 
a 500-ohm resistor in series with it. This 
Is because the resistance of the low-tension 
secondary is almost negligible by com- 
parison with that of the other windings. 

Another point to bear in mind is that 
there will generally be more than. .two 
leads from each winding, due to the pvi- 
sion of tappings. It is therefore necessary 
to make preliminary tests to isolafe all 

tappirigs for different mains voltages 
between, generally, 200 and 250. 

Of these, find the two between which 
there is the highest resistance and mark 
them. Then check the approximate resis- 
tance between each of these and the 
remainder. The highest reading obtained 
tbs tinie will show which is the AC. or 
zero cpnection and which is the low-voltage 
(probably 200-210-volt) tapping. Mark 
these leads and reak the tests between 
each of these and the remaining primary 
tappings. It will then be possible to mark 
thç tappings in order of their voltage; 
tappings are usually provided for 200-210, 
220-230 and 240-250 volts, but this is note 
standardised. 

What to Expect 
The general procedure will be simplified 

Simple Methods of Identifying theiffer'ent Windings 
and the Various Tappings By. FRANK PRESTON 

¡T sometimes happens that it is wished 
to make use of a transformer which 
has previously been relegated to the 

junk box. Provided that it is in good 
condition, tho transformer may be just 
as good as a new one, but in many enses 
the terminals or leads may not be identi- 
fiable. In that case, the first step must be 
to trace the connections and find to which 
part of each winding they arc attached. 

transfornptqd ojhek types, the secondary 
may have a lower resistance than the 
primry., llçy ,wold probably be some 
indication, oihe component to show that 
it was not n1 orthnary L.F. transformer, 
and by conbijing a -little common sense 
with the resistance testing it would not be 
difficult tQJlççide wljth were the proper 
connectoxi. 

Muhi-wiading Transformers 

Fig. 1.-Method 
of making pre- 
liminary tesis 
with an L.F. 
- *ansforme,. 

Similarly, if it is ndticed that there arc a 
number of connections to one winding, 
there need be little doubt that that is the 
prImary, since there will be two nr three 
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filament of the valve. This requirement is 
answered by inserting a resistance between 
the HT. negative lead and the normal 
tartli line, returning the grid connection to 

Additional Bias 
The arrangement just described, however, fig. 5.-Using a ballast resistance to simplifg 

only provides a single biasing point, and if calculations in the bias circuit. 

H.7- biasing scheme, one 

Fig. 4.- Compl;fe 

' variable H.F. bias 

____________________________________ circuits. / circuit, and 2 L.F. 

_ ip. 

L.F. Bias 10 divided by .005, which also gives 2,000 
The bias for an output valve the ohms. The wattage will be 10 by .005, or 

battery-fed type may easily be obtained by .05 watts by the first method, and .005 z 
arranging for the grid to be returned to a .005 x 2,000 by the second method. This is 
point which is negative in repect to the also .05 watts. - 

(Cont,n,.ed o, page 405) 

I' 

i.. 

matie grid bias is employed, and this has a 

Fig. I.- 
The normal 
method .of 
providing 
aulo-bilis 
for an, 

output 
stage. 

number of advantages which the battery 
user is generally unable to obtain. In 
previous articles in this paper we have 
described how a simple circuit arrangement 
may be incorporated in a battery receiver 
to permit the G.B. battery to be dispensed 
:with for the biasing of L.F. valves, and 
then, when a mains unit is employed, the 
question of battery replacements is auto- 
matically answered. The problem of he 
LT. su ppl y is, of course, overcome by using 
a trickle-charger, in which case the features 
of "all-mains" operation are brought to 
the battery set with a minimum of expense 
and with no material change in the receiver. 
The latter consideration is one which often 
has a great effect on the amateur. He lias 
used a certain réceiver for a considerable 
time and is attached to it, with the result 
that lie hesitates to scrap it or modify it. 
When mains facilities are available, how- 
ever, ho can make the set 'all-mains.' 

standard Ohms Law. The total anode current 
is divided into the bias voltage required and 
this gives the answer in thousañcls of ohms. 
The vattage of the resistance may then be 
calculated in either of two ways. You can 
multiply ilse current by the voltage, or multi- 
ply the current by itself and then multiply 
the answer by the value of the resistance. 
In all cases of Ohms Law working, of 
course, the current is expressed in amps., 
remembering that i milliamp is .001 
amps. An example will make the arrange- 

-- - -' ,1T# 

bat 

Fig. 2.-Bias for two stages may be obtained as 

shown above. Two resistors or a tapped 
component may be used. 

ment quite clear. Supposing we wish 
to provide an output valve with 10 volts 
bias, and the total anode current of the 
receiver is 5 milliamps. The value of 
the resistance will be 10 divided by 5, 
giving 2,000 ohms by the first method; or 

Fig. 3.- 
Using a 

variable 
resistance 

for 
variable 
bias for 
an H.F. 

stage. 

tracting the answer from the resistance 
value found for the output valve, it will 
be seen that our requirements may be met 
by using two resistances in series, taking 
the biasing lead for the first valve from the 
junction of the two resistances. Thus, 
keeping to the example just given, suppose 
that our first L.F. stage needs 5 volts bins. 
The total. current is still flowing through 
the biasing circuit and therefore the bins 
resistance 'will have to have a value of 5 
divided by .005, or 1,000 ohms. Our total 
bias resistance will thus be made up from 
two 1,000-ohm resistances in series, and the 
biasing leads will be taken from the 
junction and from the "top" as shown in 
Fig. 2. Each lead should, of course, be 
by-passed to preserve stability and assist 
in the full reproduction of the lower notes. 
It will also be found that a small by-pass 
condenser or the omission of the condenser 
may also lead to loss of volume. 

We now come to the difficult point so 
far as the majority of battery users are 
concerned. That is, the biasing of H.F. 
valves. Normally, it is riot desirable to 

[ Obtaihing Aùtothatic Bias fbr Variable-mu H.F. Stages: as well as 
for Output Stages iñ Battery-operated Receivers 

By W. J. DE..ANEY 

MANY 

user: of battery-operated the H.T. negative and eortheetiñg a bypass there are two L.F. stages in the receiver 
receivers are fascinated by the fact condenser across the latter two points, we svill need a further bias voltage for the 
thst the H.T. battery may be Tlìi is shown in Fig. 1. Frin this it will intermediate valve. This will, obviously, 

dispensed with by using an H.T. battery be seen that the total anode eurrent of the need a lower voltage than the output valve 
eliminator or mains unit. Generally, receiver will flow through the resistance, and this means that a lower value of 
however, a grid-bias battery is retained andthiswillresultintherebeingadifference resistance will be needed. However, by 
either for the L.F. stages, the ThF. stages, of potential across the resistance, thc adopting the same method of calculation - 

orboth. In the A.C. mains receiver auto- actual voltage being easily calculated from as has just been described, and then sub- 

/ 
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cómponent. Nothing makes n assembly advance. with anode, grid, reaction and heater 
ob look so unsightly and unprofessional circuits. 

Fixing Components 
When a blueprint is used, the correct 

positions of the fixing holes for the various 
components can be marked off on the 
chassis or baseboard by overlaying the 
print and pricking through the necessary 
spots. This method will ensure accurate 
location of all parts, an item of gra,t 
necessity with many circuits. If a pub- 
lished print is not employed, i.e., if the 
receiver is being assembled from a theoreti- 
cal diagram, then it is strongly advisable to 
take a piece of cardboard or stiff brown 
paper the size of tle proposed chassis, 
and on it lay out the components and, 
eventually, mark off the fixing poinis. 
When doing this, careful consideration 
must be given to all the wiring which will 
be associated with the components, as 
this will lead to greater efficiency, a cleaner 
wiring scheme, shorter connecting wires 
and, finally, the planning of the wiring to 
avoid possible interaction between various 
parts of the circuits. 

When fixing components, always take 
the trouble to see that they are fixed 

8ecu rely and that the correct size of screws 
or bolts is used for each particular 

Insufficient attention is often given to 
these items. They might seem very 
unimportant, but in actual practice, a 

IMPORTANT NOTICE TO ALL 
READERS OF" PRACTICAL WIRE- 
LESS" WHO MAY BE LEAVING 

THEIR PRESENT ADDRESS. 

If you are moving from your 
present address into another district 
it is most important to place an 
order with your newsagent as soon 
as possible after arrival. By this 
means the copy cancelled at your 
old address will be made available 
in your nev, district, and you will be 
able to Continue reading "Practical 
Wireless " without interruption. 
Please remember to order from 
yoùr newsagent because owing to 
the paper shortage he cannot sup- 

ply without your instructions in 

often have their operating spindle in contact 
with other parts of the component. This 
is of no disadvantage in many instances, 
but there are circuit arrangements where a 
short-circuit could be produced if the 
component is mounted on, say, a metal 
panel or a metal bracket fixed to a metailised 
wood baseboard, without taking the precau- 
tion of fitting insulating washers. This 
applies in particular to reaction condensers 
if the anode is connected to the moving 
vanes, and potentiometers or switches irr 
any way connected with the positive Hi'. 
supply. If the beginner is not sure about 
any component, -then a simple continuity 
test shou!d be applied, using a small dry 
battery and low reading voltmeter or 
headphones which will soon indicate if the 
spindle is alive. Failing this test, then it 
would be wisest to play for safety, and 
insilate the component from ajiy metal 
mounting. 

Long Leads 
On no account should the wiring of a 

receiver be carried but in such a manner that 
loiì:lengths of wire are used when short, 
direct connections could be made. This 
applies in particular to all wiring associated 

Blueprints - 

Published blueprints of tested and 
guaranteed designs are one of the greatest 
aids to the beginner; all the problems 
associated with the selection and layout 
of the essential components are completely 
eliminated, and as such blueprints as those 
which ai-e listed in each issue of PRArrIc.4L 
WIRELESS are full-size replicas of the actual 
set, it is practically impossible for the 
veriest novice to go wrong with the items 
mentioned above. There are, however, 
many other items, all connected with the 
ultimate completion of the constructional 
work, which are capable of ruining all the 
skill and care expended on tue original 
design. 

cirenit to earth. 
Remember that all terminals used for 

radio work have a right:hand thread so 
see that the wire loop forming the connec- 
tion is placed under the head in the manner 
which will cause the head, on being screwed 
down, to close the loop and not open it and 
teud to foi-ce the wire off the terminal collar. 

Get into the habit of making a neat 
loop, with small round-nose pliers, when 
using single tinned copper wire; hilst 
with flexible wires it is essential to twist 
together all the strands as neatly and 
firmly as possible, and then form a loop 
having the correct diameter for the terminal 
shank concerned, the loop being completed 
by making two or three twists of the end 
round the flexible ire. 

perfectly clean and free from the slightest 
trace of grease, and that only a very thin 
filin of flux is applied. 

The chief causes of unsatisfactory sol- 
dered joints are: iron too cold or too hot, 
dirty parts, the failure to keep the soldering- 
iron on the parts long enough toallow 
them to reach the correct temperature for 
the solder to take, and the too liberal usé 
of flux. The beginner would do well to 
practise with odd lengths of wire until he 
cañ make a really satisfactory joint before 
he attempts to use the iron during his 
radio assembly work. 

Live Spindles 
Certain components, such as variable 

condensers, switches and potentiometers. 

the average beginner makes. 
Taken as a whole, the majority of the 

troubles usually experienced by the would- 
be radio enthusiast arc not, as one would 
expect, due to the lack of knowledge of he 
fundamentals. For instance, it is highly 
probable that a beginner selects for his 
Jirst constructional effort a well tried and 
reliable published design, thus eliminating 
the need for any technical knowledge. Any 
such design, however, cannot guarantee 
that the constructional work will be 
carried out with the same skill and, experi - 
once as that possessed and used by the 
designer; therefore it is with this part 
of the work that the beginner encounters 
items which provide innumerable little traps 
for the man who is without any practi.cal 
electrical or constructional experience. 

ever possible, before any components ale 
mounted in pösition. This applies in 
particular to variable condensers and 
exposed H.F. chokes or coils, as any metal 
cuttings or filings from the drilling and 
finishing are likely to get into such com- 
ponents and seriously affèct their efficiency. 

Terminals 
All terminal shanks gould be in8pe.cted 

to see whether they are perfectly 8edure 
i their component before bolting it down, 
otherwise, when tightening up the terminal 
head there will be the possibility of the 
shazik rotating with the. result that an 
imperfect connection will be formed anl; 
when a metal chassis is used, the shatik. 
being unscrewed sufficiently to cause it to 
touch the chassis and produce a short-' 

Soldering 
The soldering of all radio connections is 

to be recommended in preferèiice to other 
methods, but it must be realised that such 
connections mqst be well and truly soldered 
otherwise they can 'he greater trouble- 
makers than, say, a terminal. Many be- 
ginners blunder along, making what they 
thiik fd be soldered connections, but which 
in .açtual fact are nothing more than an 
unsightly mess of solder and flux. Much 
hai already been written in these pages 
describing the art of soldering, therefore, 
in this article essential reminders must 
suffice. See that the soldering bit is properly 
tinned, is at the correct working tempera- 
ture, i.e., just sufficient to cause the solder 
to i'un. that the parts to be soldered are 

This Article Explains How to Avoid Many of the Pitfalls Which Are Met With 
in 'Constrjctional Work 

TWO qualifications essential for satis- 
factory participation in the great 
hobby of radio are a sound theo- 

retical knowledge and a flair for practical 
constructional work. Unfortunately, how- 
ever, the latter is often sacrificed to the 
former, in an endeavour to acquire a store 
of technical ínformatioìì, and this concep- 
tion of starting the hobby might, in itself, 
be classified as one of the first. blunders 

as loose components and large hideous 
screws, many with their heads badly 
marked, and. iidre often than not, not 
screwed right home. With a metal chassis, 
w hen suitable bs1ts have to be used, it' is 
always advisable to slip a shake-proof 
washer under 'the nut, as it is surprising 
how soon a bolt can shake loose, often with 
very di$a3trGu results. 

All drilling should be carried out, when- 

considerable loss of efficiency, short-circuits 
and intermittent results can be produced 
by carelessly made connections. Always 
cut the connectin wires to the exact 
length, see that their insulation is perfect' 
right up to the terminal or soldering tag,' 
and make quite sure that the wire oç 
strands are not fractured, or partially 
severed whilst removing the insulating 
coverine. 
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possess. That, of course, was the idea (M.S./Sgt., R.E.), and Maintenance," which costs 5s., orös. Od. 
iii introducing the feature, and since it, wa Selby, Yorks. by post. 

whohas such a set and is willing to supply 
it should communicate with me marking 
envelopes "R.. W. L." 

The Wrkikles Page 
IHAVE had a large number of letters from 

readers expressing opinions concerning 
this feature. The Ayes and the Noes are in 
about equal proportion. As the journal is 
now to be published once a month there 
will bes little more time to select items and 
to check them. One or two readers point 
out that the feature provides those not 
too well blessed with this world's goods with 
an opportunity for purchasing componeats 
which they would not otherwise be able to 

R. C. L. Baker 
(Signals, Black Watch), 

Tooting Junction, London, s.w: 
W. C. Livens 

(Signm., R.C.S.), 
North Shields. 

R. W. Lay 
(Private, Royal Norfolk Regt.), 

Norfolk. 
C. W. T. Green 

(Gunner, R.A.), 
Bognor Regis. 

L. J. Harris 
(Gunner), 

Cheshunt, Herts. 
E. M. Varley 

Handbook. 
SIMILARLY, the Superhet Manual at 

5s., by post 5s. 6d., has had a good 
reception. A large chunk of the first print 
has gone. These two latest additions to 
our library of standard technical works 
have elicited many letters of appreciation 
from purchasers. Readers who require 
copies should, however, order them at once. 
Whilst I am dealing with books I should 
like also to draw their attention to another 
technical volume published from the 
offices of this journal. It does not deal 
with radio, but, as so many readers are now 
driving diesel vehicles, they will certainly 
be interested in "Diesel Vehicles: Operation 

continue to keep the flag of wireless experi- 
mentation and the interests of constructors 
and listeners flying until the piping days of 
peace, plenteous programmes, amateur 
transmission, experiment, and blueprints, 
and freedom from the ourse of Hitler, 
return. 

When those times arrive, this jcuirnal will 
revert to weekly publication. - In the mean- 
time will readers please note thatthe first 
monthly issue containing more pages, 
dated September and price sixpence, will 
be on sale on August 7th. 

Appeal 

ONE 
of my readers, R. W. L., who is 

stationed at a lonely spot., appeals 
to a fellow reader to provide his Company 
with a small battery portable. Anyone 

facts, ligures and formule, and easily slips 

into the waistcoat or uniform pocket. 
Send postal orders lo The Publisher, Book 
Department, George Neiiines, Ltd., Tocar House, 

Southampton Street, Strand, W.C.2. 

ut 'IRoli ot Ihett 
Oui Eeaders on Acti,e Serrke-Fifth List. 

E. G. Hopo 
(L.A.C., R.A.F.), 

London, W.4. - 
S. V. Dormer 

(A.B.-L.T.O.), 
Dover, Kent. 

J ' Watinfall 
(The Queen's 1oyal Regiment), 

Falmouth. 

made viüable suggestions for future articles. 
Some of these suggestions will be put in hand, 
The Radio Engineer's Pocket Book 

THERE 
has been a big run on the first 

print of The Radio Engineer's Pocket 
Book recently published at .3s. 43d., or by 
post 3s. 9d. from the offices of this journal. 
Readers on active service find this handy 
size book of great value because it does not 
occupy a lot of space, easily slips into the 
uniform pocket and contains practically 
every radio fact, formula and table required. 
Additionally, it contains a great amount 
of other useful information applicable to 
other industries, and the mensuration and 
trigonometrical formutin are two examples 
of titis. 
"The Superhet Manual" and "Diesel 

Once a Month! 
Tih paper problem has not improved 

during the past months, and the 
shortage is having its inevitable effect 
pn all publications. Costs are rising, and 
the supply has to be conserved and 
equitably rationed. Some readers may not; 
perhaps understand what the ration means. 
Publications are limited to 30 per cent. of 
their normal requirements. That would 
mean, in effect, that we should only be 
permitted to publish an eight-page journal, 
which would not be satisfactory, firstly, 
rrom the readers' point of view, and secondly, 
from an economic point of view. 

The inevitable solution is that; this 
journal must appear once a month instead 
of once a week until the time arrives for 
the paper supplies to flow freely and ad lib. 
once more. Every reader joins with me in 
expressing the hope that this time is not 
too far distant. Monthly publication is the 
only solution under present circumstances. 
This issue, therefore, is the last of the weekly 
series for a time. The character of the journal 
will be maintained as a monthly magazine, 
and it will continue to include all of the 
features which have found their places in 
our pages week by week. In order that too 
great a period will not elapse between 
the last week's issue and the first monthly 
issue, our next issue-the first of the 
monthly series-will appear on August 7th, 
a fortnight's time. 

Readers will understand that this measure 
has been adopted under force of present 
circumstances, but whether published per 
nsensem, or even per annum, we shall 

W 

'n- 

I - By Thermion 
Il... ................ I ................ I 

ORDER IT NOW! 

-. . 

r 

This illustration in- 
dicates the handy size 
of "The Radio 
Engineer's Poc 
Book", which costs Ç 

3/6,or3f9bypost. it 
contains 160 pages of 

introduced in the first issue we have dis- 
tributed over £1,000 to readers in this way. 
The whole basis of such a feature, however, 
must be originality. Even in the best 
organised communities there are the few 
black sheep. I have before me as I write 
a hint submitted by one who claims to.be a 
reader, the illustration and text of which 
is copied word for word from an American 
magazine, and this, in spite of the warning 
which has been issued on the Hints Page, 
and in my eolunins, during past weeks. 
When such hints slip through, as occasion- 
ally they are bound to do, other readers 
who have seen the hint in its original setting 
may presume that we have resorted to the 
practice of lifting from other journals. I 
am particularly anxious, therefore, to 
lend my aid to putting a stop to this despic- 
able practice on the part of a dishonest 

s. few. Suitable action will be taken in any 
-. further attempts on the part of these few to 

obtain money wider false pretences. 
The Short-wave Log 

ANY readers have asked for 
this feature to be reintro- 

cinced, but there are difficulties in 
the way. Some of the short- wave 
stations have been broadcasting 
anti-British propaganda and it is 
illegal now for editors to publish 
the times and the wavelengths of 
certain foreign transmissions. Rest 

ssured when the moment is 
)ropitiouS this feature will be re- 
ntroduced. 

Many readers who wrote to me 
about the Hints Pane have also 

July 27th, 1940 PRACTICAL WIRELESS O 

393 

UP1LEÑGTH 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


whether the current flow is alternating or 
direct. If resistances are placed in parallel 
so as to split the current path, the overall 
circuit resistance is decreased, but when in 
series the total resistance is increased. 

When it comes to coils, transformers, 
chokes etc., these possess what is known as 
inductance and present a defimte impedance 
to the flow of alternating current, which 
impedance is measured in ohms. The higher 
the frequency the higher becomes the 
impedance, and in consequence it is fre- 
quently found that the drop in voltage 
across an inductance, when direct current 
is flowing, is much less than the A.C. 

can be undertaken. Hardly a single 
receiving set i made now, whether mains 
driven or battery fed, without some form 
of potentiometer being incorporated in 
the circuit so as to break down the full 
voltage to one or more intermediary 
values to enable valve electrodes to be 
furnished with their rated potentials. This 
is really a simple network, but its sim- 
plicity provides a pitfall into which many 
people fill. For example, if a 100,000 ohm 
potentiometer is joined across n D.C. 
source of 200 volts there will be a uniform 
reduction of voltage along the resistance 
winding in direct proportion to the amount 

successful operation of sucI a simple circuit 
is so often set by valve inter-electrode 
capacitres. 

Yet another simple network is provided 
by the familiar smoothing circuit placed 
after the valve or dry rectifier used for 
converting A.C. into D.C. This circuit 
smooths out the rectified supply, and if the 
main smoothing choke and second condenser 
arc regardcd as being in series across the 
rectified suiply, then it is easy to see that 
there is only a very small D.C. drop o 
voltage across the choke, which leaves the 
remainder for feeding to the appropriate 
voltage feed. 

considerably, therefore, if circuits and com- 
ponents are treated as separate networks 
iii which are included inductance, capacity 
and resistance in either series or parallel 
combinations. This witt onable the be.. 
haviour of the network to be predicted with 
accuracy when the values of the quantities 
are known or calculated in relation to the 
frequency of the alternating currents 
flowing in the circuit. There is no need to 
delve into mathematical intricacies in order 
to understand better the problems of net- 
works, but one or two facts should be 
memorised. Although at very high fie- 
quencies a pure resistance increases slightly 
in value due to what is known as the skin 
effect, to all intents and purposes the 
resistance can be regarded as unchanged 

into consideration. 

A Practical Example 
Armed with the knowledge of these 

elementary facts, however, it is now 
possible to see how simple network analysis 

C, 

- C2 
Rectified R G' 

5/7a/ 

IT. 
Fig. 2.-The elements of RC. coupling 

shown as a network. 

valve, Cl the coupling condenser, and C2 
the capacity existing between grid and 
filament. To apply the necessary rectified 
signal to the grid of the L.F. valve, that is 
across R, there must be only a small drop 
of voltage across Cl, in other words the 
capacity of Cl must be reasonably high. 
After this there are three paths in parallel, 
which reduces the overall impedance, and 
it is essential to keep the impedance across 
the grid of the valve high. This condition 
is usually met by the normal value of O, 
but if C2 happens to be of too large a value, 
then the reactivo impedance offered by 
that section of the network will be too low 
at the highest frequencies the circuit is 
called upon to handle. This simple network, 
therefore, explains why a, limitation to 

what would occur if only D.C. were present. 
The inductance of coils and wires, together 
with the capacity of condensers and wires 
have special effects on current flow and 
usually assume much greater importance 
in the receiver circuits than the resistance 
alone. - 

Points to Remember 
The old hand will remember, and the 

beginner should know, that capacity and 
inductance offer a degree of opposition to the 
flow of alternating currents, which varies 
according to frequency and ii a way which 
differs very materially. It simplifies matters 

Fig. 1.-A potentiometer application for a 

simple network. 

form, but they can be treated in network 
form as having these items correctly inter- 
linked for the purpose of any calculations. 

For example, a special coil may offer a 
high impedance to the flow of an alternating 
current, but the capacity effect of the 
windings themselves is equivalent to placing 
a condenser across the extremities of the 
component, and this may seriously affect 
its working, while the D.C. resistance of the 
coil is another factor whiç,h has to be taken 

150 volts without the 50,000 ohms io 
parallel. 

A Popular Coupling 
Yet another application of network 

analysis is seen in the fanuliar form of 
resistance-capacity coupling, which was so 
popular in the early home constructor days.. 
The rectified or low-frequency signals are 
feci via a coupling condenser to the grid of 
the first L.F. valve whose grid is taken to 
bias via a grid leak. If this circuit is 
turned into a network it will be as shown 
in Fig. 2 where R is the grid leak, G the 
filament to grid resistance of the L.F. 

/ 

especially one of modern design, this simple 
rulo can seldom be applied straight away, 
because in nearly every case there is an 
inter-connection between circuits which 
means that one component or lead is usually 
perfoi-ining a double or triple function. To 
quote a simple case as an example the low- 
tension circuit of a battery-fed receiver also 
carries on one side the high-tension circuit 
along which flows the full anode current 
of the set. Furthermore, it is very seldom 
that we can isolate one integral circuit which 
is functioning as a result of a steady direct 
current flow. Alternating or fluctuating 
circuits at both high and low frequencies are 
circulating in the various circuit branches, 
and it is common knowledge that the 
behaviour of the various components in the 
set varies according to the rapidity of the 
alternations, and again is quite different from 

opposite way to tha.t of an inductance, and 
if an inductance and condenser are placed 
in series, then the effects tend to cancel one 
another out. Of course, it is known that no 
one component or part of a circuit possesses 
inductance, capacity or resistance in a pule 

J- 

A suitable exanplewill nakc thuis clear, 
and as an illustration it will be assumed that 
there is a 100,000 ohm potentiometer across 
a 200 volt supply, this giving a current 
flow through the resistance of 2 niA. If, 
as shown in Fig. I, a 50,000 ohm impedance 
is tapped on to a point distant 75,000 
ohms from the bottom end, then at first 
sight this would seem to give a vóltage of 
150 between A and C. The 50,000 ohm 
resistance in parallel between points A 
and C has altered matters, however, and 
the combined resistance between A and C 
is now 30,000 ohms, making the resistance 
AB equivalent to 55,000 ohms. Current 
flow from B to C will now be just under 
4 mA, and the drop of voltage between 
B and C will be approximately 90 volts, 
making the potential available between A 
and C eaual to 110 volts, instead of the 

How to Examine and Follow Modern Radio Circuits by a Simple 
Process ot Sub-div 

WREN being initiated into the prin- 
ciples of circuits the first thing 
encountered is the simple one of 

a direct current source connected up to one 
or more pieces of apparatus in series which 
possess pure resistance only. Voltage, 
current and resistance are then inter- 
related by the vell-kno.vn Ohms Law which 
says that current is equal to voltage divided 
by resistance. In a radio receiver, however, 

isionBy H. J. BARTON CHAPPLE, B.Sc. 

voltage-drop when an alternating current is of resistance in circuit. It is very seldom, 
passed. through the componen however, that voltage alone is required 

A Cancelling Effect 
In the case f condensers the property 

they possess is that of offering impedance 
to the passage of an alternating current, 
this impedance decreasing in ohmic value 
as the frequency increases. That is to say, its 
opposition to current flow works in the 

hut rather that currnt has to - be drawn 
from the network, while at the same time 
maintaining the voltage which should be 
applied, to, say, one of the screens of a 
'valve. Furthermore, the addition of a 
resistance in parallel with the potentio- 
meter tap point reduces the total resistan&e 
across the main voltage surmiv. 
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 Fig. 3.-This illustralion shows ¡he construe. Also mark the mains plug connector so 
liana! details of the 10 ohm variable resist- as to ensure that it is always replaced in 

ance described, the socket with the pins the same way round. 
Fig. 4.-The circuit required when using the 

Westinghouse L.T. 2 rectifier. 

The Charging Current 
Wo have said that the charging current 

depends upon the wattage of the lamp, 
so we must now explain further. The 
wattage is the product of the applied 
voltage and the current in amps, so that 
if the voltage is, say, 240, a 60-watt lamp 
will pass .25 amp. (110 divided by 240). 
In the same way, a 40-watt tamp will pass 
.16 amp., or a 100-watt lamp about .4 amp. 

¿8-6'Aue'EJ& 
¡4X'NQ k1//r 

ßçwss.S 

flh,oaA' 
,_jV' .Çrt'iQ 

Fig. 2.-The switching system for transferring 
,tlw accumulator leads from the set io Ilse 

charger when the former is oui of use. 

connection with this simple form of charg- 
ing from D.C., which is that the polarity 
of the supply to the accumulator must be 
correct and as showit in Fig. 1. There are 
different methods of finding the polarity, 
but the simplest of all is to dip the two 
leads to be connected to the accumulator 
terminals into a glass of salty water. 
A lamp must be included in series with one 
lead. Keep the leads well apart, grip the 
insulated flex with a strip of rubber or other 
good insulating material and observe the 
bubbles given off from the 'ends of the 
wires; the wire from which the greater 
number of bubbles is liberated is the 
negative. After finding this, clearly 
mark the leads by binding coloured string 
round them, or by fitting coloured spades. 

but it is a good plan to wind the trans- 
former for the highest, and to take tappings 
for the other two outputs. Wo are not 
going to give any further constructional 
details for the transformer, because these 
have all appeared in previous issues. 

Making the Variable Resistance 
A variable resistance is shown in Fig. 3, 

and although this is not strictly essential, 
it is very desirable. since it prevents 
fluctuation of the charging voltage aiid 

(coni in,,ed on hex: page,) 

,4CMArnS 
L_.. 

For D.C. Mains 
The very simplest form of trickle charger 

is that for use on a D.C. supply, since this 
does noti ncccssarily involve the use of any 
wireless components at all, but only of an 
electric lamp, lamp-holder, and a length 
of flex.. The arrangement i shown in 
Fig. 1, where it will be seen that the 
electric lamp is wired in seies with one 
lead to the accumulator from the supply, 
socket. The purpose of the lamp is to limit 
the current passing through the accumulator 
to the correct figure for charging purposes. 
Thus, by changing the lamp for others of 
different wattage rating the charging 
eurrest can be varied as desired. This a 
a point which is frequently misunderstood, 
and readers often write to ask how the 
lamp can possibly be suitable since a voltage 
appi-oxiinately equal to that of the mains 
supply must be applied to its terminais, 
and thus the same voltage must be applied 
to the accumulator. This reasoning is not 
sound, for the voltage actually applied to 
the lamp or to the accumulator is dependent 
upon the resistance of the component 
concerned. (If you cannot appreciate this, 
apply Ohm's Law, which has been given 
often enough in these pages.) 

i 

Acc'IMuzAr4e 

Fig. I .-S/owing the simple arrangement of 
trickle charger for useon D.C. mains. 

,7 LAMPI OLOE/2 
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An AC. Trickle Charger 
Charging from A.C. majas is an entirely 

different proposition, because it is necessary 
to reduce the supply voltage to a suitable 
figure. and also to rectify the current, so 
that D.C. is applied to the accumulator. 
in practical terms, this means that a 
transformer and a rectifier must be. inter- 
posed between the mains and the accumu- 
lator. The transformer may be Thade by 
using three dozen No. 4 Stalloy stampings 
for the core, and allowing 16 turns per volt 
for both primary and secondary windings. 
The primary may be wound with 38-gauge 
enamelled wire, and the L.T. secondary 
vit1i 24-gauge dcc., assuming charging 
current up to .5 amp to be suitable. 

The actual charging voltage required is 
2.7 volts per 2-volt cell, but allowance 
must be made for the voltage drop across 
the rectifier. The latter, incidentally, can 
be done by using two of the cells as des- 
cribed for the H.T. section wired in parallel, 
as indicated in Fig. 4. The secondary should 
then be wound to supply 7 volts (112 turns) 
when a 2-volt accumulator is to be charged. 
9 volts for a 4-volt accumulator, and Il 
volts for a 6-volt accumulator. In nearly 
every case the lowest voltage will be used, 

I 

Details of A.'C. and D.C. Charging Systems for the Beginner 

IN conjunction with an H.T. battery 
eliminator, a trickle charger provides 
the simplest means of operating a 

battery set from the mains supply. In 
addition, the conversion is less costly than 
that involving the use of special A.C. 
valves, because it makes possible the use 
of exactly the same components as before. 
Yet another advantage is present when 
the lilains supply is D.C. because the modi. 
fication of a battery set to run from this 
supply is not always easy. 

The. trickle charger can be made up 
either s a unit entirely on its own, or as 
a part of the HT. supply unit. In this 
article, however, we will consider the L.T. 
portion as being separate from the rest 
of the power supply, although rroders will 
readily understand how it can be incorpo. rated.- 

The saine method of working can be 
applied to other supply voltages and other 
lamp ratings. 

Generally speaking, a charging rate of 
between .25 aiid .5 amp. will be suitable, 
and a 60- or 100-watt lamp cari thus he 
used. There is only one point to watch in 

¿4MP '4bztQ 

k 

4J 

Switching Arrangements 
It will be convenient to provide a simple 

switching arrangement so that when the 
L.T. supply to the set is cut off the accu- 
mulator is automatically put on chaige. 
This can most easily be done by connecting 
a double.pole.doublc.throw Q.M.B. switch, 
as shown in Fig. 2. The time of charging 
should be such that slightly more power is 
put into the accumulator by the mains 
than is taken ont by the set. Thus if the 
L.T. consumption of the set is .4 amp and 
the charging rate .25 amp., the accumulator 
should be charged for about two hours for 
every hour the set is in use. By careful 
choice of the lamp wattage, however, it 
will be possible to leave the aeçumulator 
o" chal-ge for the whole of the timo that the 
set is out of use. 
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rangement with a fixed tapping point as 
indicated in Fig. 1. 

Although the calculation of the values of 
the two fixed arms of the potentiometer 
is really quite a simple matter, being nothing 
niere nor less than a slight extension of the 
Ohm's Law principle, many constructors 
find it something of a bother. The following 
brief explanation, however, should relieve 
the problem of all its difficulties. 

Referring again to Fig. 1, it will be seen 
that the circuit consists of three parts: 
the upper portion of the potentiometer 

i By F. J. CAMM. 
PRACTICAL WIRELESS ENCYCLOPAEDIA 716, by post 81.. 
EVERYMAN'S WIRELESS BOOK St-, by post 516. 
SIXTY TESTED WIRELESS CIRCUITS 316, by post 41.. 
WIRELESS COILS, CHOKES and TRANSFORMERS and HOW TO MAKE THEM 

316, by post 41-. 
PRACTICAL WIRELESS SERVICE MANUAL él., by post 616. 

i WORKSHOP CALCULATIONS, TABLES AND FORMULAE 316, by post 41.. 
PRACTICAL MECHANICS HANDBOOK 61-, by post 616, 
WIRELESS TRANSMISSION FOR AMATEURS 316, by post, 4/.. 

- NEWNES SHORT-WAVE MANUAL, 5/., by post 5/6. 
RADIO ENGINEER'S POCKET BOOK, 3/6, by post 3/9. 
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AJI-obtaisable from or through J4ewsagentt or from C,., Newoos, 116.. Tower liesse, Soutluampteo St.. 51usd. W.C2. 
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LIh _ : 
Fig. 1.-A fixed potent iometer for obtaining 

the screening-grid voltage. 

voltage drop by 1,000 and to divide the 
result by the current to be passed expressed 
in mA. The answer will give the required 
resistance in ohms. 

In certain positions, however, a mere 
series resistance is not entirely satisfactory, 

.a.nd in such cases-as, for instance, for 
obtaining the screen voltage of a screen- 
grid or screened pentode valve, it is neces- 
sarv to make use of a potentiometer ar- 

plus the screen current of the valve, the 
current in R2 will be equal to the standing 
current only, and the current in R3 will 
be the screen current only. 

In order to ensure "good regulation "- 
that is to say, a reasonably constant screen 
voltage under varying circuit conditions -it is usual to arrange the network so that 
the potentiometer -standing current is at 
least four times the screen current. Let us 
assume that in a certain battery receiver 
an anode feed voltage of 100 y. is available, 
that the correct screen voltage for the high- 

-A LIBRARY OF S 

L iL 

Fig. 2.-The equivalent electric circuit 
of Fig. 1. 

value of Rl should be 60 multiplied by 
1,000 and divided by 1.9, or, approxi- 
mately 31,500 ohms. R2, which has to pass 
only the standing current of 1.5 niA., and 
drop only 40 volts, should have a resistance 
of approxinately 26,500 ohms. As these 
values are hot standard resistance sizes, 
Rl would probably be made 30,000 ohms 
and R2 25,000 ohms. 

FANDARD WORKS!: 

MOST experimenters can apply the 
simple rule known as Ohm's Law 
to the calculation of the value for a 

voltage-dropping resistance in a radio 
receiver. Whether the resistance be re- 
quired for adjusting the value of the anode 
voltage, or the provision of automatic grid 
bias, or as a line resistance to emure the 
correct heater current in a universal set, 
the method of calculating its value is the 
same, namely, to multiply the required 

resistance, Rl ; the lower arm of the 
potentiometer, R2, in series with Rl 
across the high tension supply: and the 
screen-cathode path of the valve, which is 
in parallel with R2. If we consider the 
screen-cathode path as a simple resistance, 
the "equivalent circuit" of the arrange- 
ment will be shown in Fig. 2, where R3 
represents the screen-cathode path. 

Current Distribution 
We can now examine the current dis- 

tribution in this network. First of all, it will 
be clear that if the valve were removed 
from its socket there would be a steady flow 
of current through the potentiometer of 
a value equal to the H.T. voltage divided 
by the sum of Rl and R2. This is what is 
called the "standing current" of the 
potentiometer. Now, if the valve is again 
plugged into its holder, the screen current 
will flow through Rl and R3, in addition 
to the standing current through Rl and 
R2. Thus, the current in Rl will be equal 
to the potentiometer standing current 

frequency pentode employed is approxi- 
mately 40 volts, and that under these 
conditions the screen current will be 0.4 mA. 

The first step is to decide upon a suitable 
value for the potentiometer standing cur- 
rent, which, for the sake ofrgument, we 
will make l. mA., or a little less than four 
times the screen current. It will be clear, 
therefore, that the resistance Rl will have to 
carry 1.5 plus 0.4 mA., orI.9 mA in all,- 
and in doing so drop 60 volts, leaving 
40 volts, the required screen voltage. The 

CARRIE5 
i.SCREEN 

CURRENT R 
i-STANDING 
CURRENT 

CARRIES 
STANDIN6 R2 
CURRENT. 

SCREEN-CATHODE - 
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.-., (cis 

I SCREEN 
CURRENT) 

Switching With the A.C. Unit $ /o will be the same as that shown in Fig. 2, 
' except that the two upper terminals on E 7.,'7Èe,.l,NAL -4c The method of switching the accumulator cNeEC7.Ç,Ee AlA/Ns the switch will go to the variable resistance from" charge "to" discharge "is somewhat and rectifier, instead of to the negative 

different from that suggested in connection Fig. 5.-The switching system required when mains lead and the lamp. It will also be 
with the D.C. unit, but a reliable (and it using an AC. tric/,/e charger. necessary to include an additional on-off 
must be of good make) Q.M.B. switch can switch in the H.T. circuit. 

Pròblems of th.e Potentiometer 
- 

How to CaIcuI&e Voltage Drop and Current Distribution 
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SIMPLE TRICKLE CHARGERS 
(Continued Iron, pre"iou page.) 

allows the current to be varied over fairly 
wide limits. The resistance is shown as 
being of 10 ohms, and it can be made by 
winding 2yds. of bare 28-gauge Eureka 
wire on a strip of fibre, and making a 
springy brass strip to slide ovet it, as 
shown. It will not normally be necessary to 
vary the resistance, and the slider cali be 
set to its midway position, but it is well to 
check the current in the first place by insert- 
ing an ammeter between the resistance 
slider and the accumulator positive ter- 
minal. The resistance can then be varied 
until the charging current, determined as 
described above, is provided. 
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be used by following the connections indi- 
cated in Fig. 5. 

It ja possible to modify the mains trans- 
former used for H.T. supply so that it 
includes an L.T. winding to feed the recti- 
fier, but this is not quite so satisfactory 
from the constructor's point of view. 
Should any readers care to adopt the idea, 
however, it will only be necessary to wind 
the L.T: secondary winding over the other 
windings on the spool-placing a layer of 
oiled silk or insulating tapo between the 
windings-and to connect this to the 
rectifier. The number of turns vi]l be 
according to the voltage required and the 
turns per volt allowed on the original 
transformer. When this system is followed 
the method of switching the accumulator 
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wood 4Un, x tin. about tin. thick are first 
required. Lay the foil on the wood and 
screw down the strips, as shown, leaving a 
space between each strip +in. wide. Before 
screwing down the last strip two bolts are 
needed; one is bolted through the tin. 
foil and strip, the other through the strip 
only, the tin-foil being cut away sthat it 
does not touch the head. One. eñd, of a 
wire about 2ft. long is connected to the 

is obvious. - 

I estimate the loading of the element at 
less than 10 watts, and the time for lighting 
a cigarette at five seconds. This means 
that. I. can light over 2,000 cigarettes for 
the price of one match with current at ici. 
per unit. For the drawing.room I have 
prqved. that a beil ,traosforuir yiIl stand 
up to the ob without harm.-E. JACKS (ig Lanes). 

Making Insulating Spacer Washers 
THE constructor frequently finds the 

1 necessity to space and insulate 
certain components away from panels, 
baseboards, brackets, etc., and for this sorno 
form of insulating washer or collar is 
required. 

Where such extras arc not supplied with 
the component, the amateur will generally 
eut them from a sheet of ebonite or paxolin, 
filing each down to the required thickness, 
which is often a rather laborious process. 

A simple method, worth a trial, is that 
of cutting these washers out of plastic 
wood. As will be seen from the sketch, 
the plastic wood is rolled out to the re- 

f 
z 

Irì \ making insalating I 
A novel method of 

.. \ spacing washers. 

y 

THE 
accompanying illustration shows a 

device I use for inoiso practice. 
Readers learning the morse code will find 
this simple apparatus a help for getting the 
"tune" of the letters. 

An ingenious morse practice 
device. 

An electric cigarette lighter for the radio den. 

fans of the district. Since they are notori- 
ous for using my matches, I constructed a 

lighter which has proved 

that the match shortaue 
' zze,has become evident. 

- I found an old two.pin 
plug top in my junk, and 
this, together with a piece 
of flex, a couple of inches 
or so of 24 S.W.G. resist- 
ance wire, and a small 
bell.push, completed the 

4Y job. The flex is wired into 
the plug in the normal way 
and the resistance wire in 
the form of a double loop / - is connected in the slots 
of the plug pins. The supply 

i.- n, is taken from the 4v. wind- 
ing of the old mains trans- 
former in my test panel. 

The length of the heating element I found 
by experiment. The objeet of the bell-push 

Iits worth, especially now Terminal with 
bu eut awal 
around head, 

A wooden base, 20m, by 4in., a sheet of 
tin-foil the same size, and 27 strips of 

onset 

An improvised semi-rotary aerial-earthing 
switch.. 

The ebonite bobbin and arm (cut short) 
were taken from an old rheostat, and the 
two clip contacts from an old knife switch. 
The clips need drilling and are fixed by 
means of a nut and bolt to the base, thus 
providing terminals. A brass bush is fitted 
in-the centre hole, and in this revolves the 
rod with the arm attached. A pigtail 
connects the aerial terminal to the arm, 
and the switch is enclosed in a small wooden 
box on the outside of the window frame, 
as indicated in the sketch-JOHN BRIDGES 
(Gatesheadi. 

quired thickness on a sheet of glass or 
metal (not wood), small home-made punches 
being then used to cut out the required 
èircles: These are then left flat to thoroughly 
harden, and can afterwards be dipped in 
thin shellac to make them damp-proof. 
The punches can be quickly mode from a 
sheet of. copper foil, cutting strips, and 
rolling round pencils, etc., and giving each 
a touch of solder at the top and bottom of 
the seam. In making the washers, it will 
generally be found best to eut out the out- 
side diameters first, and then the small 
inside ones, as the centres can be more 
easily judged in this way.-R. L. GRArER 
(Chclmsford). 

A Morse Practice Device 

will be noted that the timing will be correct 
at any speed-A. SoirruwooD (Saltford). 

A Cigarette Lighter 
jUDGING from the burnt matches which 
J found their way into the ash-tray, my 
den is a popular resort for- the short-wave 

Element 24 WG. 

Semi-rotary Aerial-earthing Switch 
HERE are particulars of a very useful 

aerial-earthing switch I have con- 
structed und used with great satisfaction. 
It is made so that the hole in the window 
frame for the existing aerial can be utilised. 

-S- 
- 1 Box covering 

Brass 
bushQiflhlt 

t 

Rheostat 
1! Aobb'n 

-- Earth 
Edge ef/e' 

[ 
Aerial iv US dow 

THAT -bODGE OF YOURS! 
Every Reader of "PRACTICAL WIRE. 

LESS" must have originated somelittle dodge 
which would interest other readers. Why 
flot pass it on to us? We pay Li-10-O for the 
best hint submitted, and for every other item 
published on this page we will pay half-a. 
guinea. Turn that idea of yours to account by 
sending It in to us addressed to the Editor, 
"PRACTICALWIRELESS," George Newnes, 
Ltd., Tower House, Southampton Street, 
Strand, W.C,2. Put your name and address 
on every item. Please note that every notion 
sent in must be òrigi,ial. Mark envelopes 

Practical Hints." DO NOT enclose 
Queries with your hints. 

SPECIAL NOTICE 
All hnts nIust be accompanied by the 

coupon cut from page iii of cover. 
aie, es, esa asees,. 

latter bolt, and to the other end of the 
wire a plug is connected. 

Now, beginning in the first space on the 
left-hand side, measure down Un. from the 
top and paint over the space with a small 
brush. Now miss a iin. space, paint a 
space Un. long, miss iin.. and paint the 
remaining space down to the bottom. Mark 
this strip A. It will be seen that a space 
+in. is left for the dots and in. for the 
dashes, with Un. painted between the dots 
and dashes. The illustrations make this 
clear, the shaded parts being the ones that 
are painted. 

It may be found necessary to paint the 
parts over with two or three coats to make 
good insulation. 

In use, the terminals are connected in 
plaee of the morse key, then on drawing the 
plug down the slots the appropriate letters 
are sounded in the buzzer or oscillator. It 
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Further Sketches of the Lives of Some of the Leading Figures ¡ri 

the Romantic Movement. By Our Music Critic, MAURICE REEVE 

CONTINUING our sketches of the lives 
and work of the great figures of the 
nineteenth-century romantic move- 

ment, we must not omit that of Hector 
Berlioz who was born in Côte-Saint-Ande, 
France, in 1803. Sent to Paris to study 
medicine, he forsook his search for the 
Hippocratic oath and entered the Con- 
servatoire, gaining the coveted "Prix de 
Rome," with his cantata "Sardanapalus " 
in 1830.- 

AU his life he was also a literateur, and 
most of the inspirations for his major works 
came front his study and admiration of such 
kindred spirits as Byron, Scott, Hugo, 
Dumas, etc. His own memoirs are one of 
the most remarkable and outspoken auto- 
biographical works. He made concert 
tours and visited London in 1851. After 
viiting Liszt in \Veinuìr. he settled in 
Paris, where lie died in 1869. 

Berlioz wa,a remarkable genius and, 
not unnaturally, possessed all the defects of 
his qualities. Throwing all conventions to 
the four winds and, in spite of a worship 
of Beethoven, abandoning all classical 
forms, he wrote programme music par 
cxeellence. His orchestra was his palette 
and he used it solely to illustrate the story 
lie set out to tell. It wü an enormous 
orchestra, whieh, in hi s "Requiem," con- 
tained sixteen kettledrums, sixteen trom- 
bones, sixteen trumpets, four ophicleides, 
two tubas, ten cymbals, twelve horns, etc. 

His so-called symphonies and overtures 
are all expressions of some story or scene from 
life founded on the poetry or pi-ose of the 
similar movement 'which governed literature 
then, as it did music. "Les Francs Guges," 

\Vaverley," "Rob Roy," "King Lear," 
"Haiold of Italy," "Symphonie Fantas- 
tique" (episode in an artist's life), are 
some of the titles. His choral works include 
"La Damnation de Faust," "Romeo et 
Juliette," and "l'Enfance du Christ." 
His operas," Benvenuto Cellini,"" Béatrice 
et Bénédiet" and "Les Troyens," are 
no longer on the repertory as such, but 

and teacher, he founded a dynasty of 
great " Chopin " players, the first genera- 
tion of whom were his own pupils. The 
supreme poet of his instrument, he founded 
both an entirely new s,chool of piano 
writing and of piano technique. 

His woi'k, with a few minor and second- 
class exceptions, was given wholly to the 
piano. Consequently one cannot mention 
his name along with the great symphonic 
or operatic masters-more especially one 
like Beethoven who was supremely great 
in almost every department and branch of 
music. But although Chopin must be 
considered a miniaturist by the side Qf 
such men, his work for the piano was so 
perfect, and as a -musician he was so 
astonishingly origiñal, that, coupled with 
the enormous influence he has exercised 
i-ight doun to our own time, he must be 
ranked amongst the first flight of creative 
masters; even if we impose the qualificatidn 
ali-eady'alluded to. 

His output was very small-judged by 
any standard-and limited to one instru- 
ment. But he furnished that instrument 
with a series of master works which still 
holds its place of supremacy in pianoforte 
literature. In his four Ballade. four 
Scherzos, twenty-four Studies, Polonaises, 
Nocturnes, two Sonatas (the first one is 
negligible), Bareai-ohle, Fantasie, Polonaise 
Fantasie, Berceuse, etc, he gave us an 
entirely new type of work based on an 
entirely new conception of the piano as 
a medium of musical self-expression. 

Although austere in so far as they are 
"absolute" music and devoid of sein- 
blance of a programme, they glow with 
romantic passion and an intoxicating 
"something" that renders them unique 
in piano literature., Daringly original 
in form and exploiting the chromatic 
scale to lengths undreamed of before, they 
have held the platform with an ev-er- 
increasing devotion on the part of pianists, 
musicians othei- than pianists, and audiences 

he is aroused, as in the works mentioned 
above, the two sonatas, some of the other 
preludes, etudes, etc., no piano 'music 
outside Beethoven's can compare with his 
for their thrill 'and emotional appeal. 
They range over the whole gamut of human 
feeling and they exploit the instrument, 
in every direction, to the fullest limits of 
its capacity. The very soul of the piano 
is enshrined in his pages to a greater degree 
than in any other writer for the instrument. 
Beethoven and a few of Liszt's choicest 
works excepted. 

Chopin was a master craftsman, if on a 
small scale. His ".Bahlade" and 
"Scherzo" forms-if I may coin such a 
phrase-are entirely original asid have 
never been even successfully imitated. 
All his work is finished and polished to the 
ath degree, and not a ragged thread can 
be found in his entire output. 

A Brilliant Pianist 
He was an extremely brilliant pianist 

and numbered most of the leading lights 
of Parisian society and fashion as his 
pupils, As with Beethoven, the dedi- 
cations at the head of his works offer an 
illuminating key to the world ho moved 
in, It is said that on the dava before 
his public appearances as pianist he prac- 
tieed nothing but Bach's preludes and 
fugues. 

The "Chopin technique," the" Chopin 
rubato;" in fact, the whole "bag of ti'icks" 
for playing Chopin's music and imparting 
to it that enchanting "something" which 
always stirs us so when we hear it, are 
traditions whieh have been passed down 
through five generations of pianists and 
pianist teachers from the master himself, 
%ho confided with such of his own disciples 
as Scharwenka, Mikuhi, Klendwortb, etc. 
To-day, the Pole, Vladimir Horowitz, is 
unquestionably the most inspiring exponent 
of this most delectable music in the world. 
He has just turned thirty and, ultra-modem 
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movement. 
Born near Warsaw of a French father 

and a Polish mother, he made his home in 
Paris from 1831 onwards, and lived amongst 
the highest society and all the leading 
spirits of the movement. A brilliant pianist 

lury. 
Even in the gentlest and sweetest numbers 

such as the G major Nocturne, the Berceuse 
or some of the preludes, Chopin is always 
the tenderest and most solicitoL s of lovers; 
never the mere sentimentalist. But when 

Or perhaps I might put it the reverse way, 
and say that they alone distil from it the 
incomparable perfume, or otto, which 
makes of it the most unique, striking and 
seductive wQrk that the most fortunate 
of instruments can claim for its own. 

much of the music is standard fare in the 
concert hail 

All Berlioz's work is on a colossal scale, 
and stamped with a most original genius, 
though many a page is tedious padding and 
many an effect a vulgar display. But 
movements such as the " Royal Hunt" 
and the " Storm," in " Les Troyens," are 
imperishable masterpieces. 

I purposely brought forward the notice 
of Rossini and his work for reasons stated 
at the time. Otherwise, and chronologi- 
cally, he would occupy this and the following 
paragraphs. 

Chopin 

Chopin, lRlO-1849 is altogether a 
unique figure in music, and to his work, 
per liaps more than to that of any of the 
others, would w'e refer to if we wanted to 
cite the quintessence of the romantic 

atilie. 

As a Melodist 
But it is above all as a melodist that he 

is revered by so many, though the thought- 
ful musician finds him the subtlest of 
harmonists as well. A Chopin melody, 
together with its incomparable ornamen- 
tation, has no counterpart anywhere else 
in music. Only Schubert or Mozart might 
stand alongside with him. But their 
styles and media w-ere so different that 
comparisons ai-e scarcely legitimate. 

A spirit of romance pervades every page 
of his work. But it is not a namby-pamby 
romance, but a virile and masculine emotion 
which is charged with all the pulsating 
throb of life itself. Works like the scherzos 
and polonaises hre demonaic in their 
furious energy, and they rush and sweep 
the listener onward with their cataclysmic 

in his method and style, he is an incom- 
parable pianist in many other masters 
than Chopin, but in Chopin's music parti- 
cularly. 

The playing of Chopin's music is perhaps 
the most "personal" thing there is in the 
concert world to-day. Unquestionably the 
most widely performed of all the piano 
masters, it is, for this reason, the least 
frequently well played. It demands quali- 
ties of temperament and of a perscnal 
approval to the music which makes it 
readily understable why we so seldom hear 
it played to our complete satisfaction. 

Circumstantial evidence strongly shows 
that the chief of these requirements is a 
few drops ofPolish blood in the player's 
veins. For it is undeniable that, with one 
or two honourable exceptions, all the master 
Chopin players are Poles. They alone 
succeed in imparting to it that "some- 
thing" without which it falls so fiat. 
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t . - 0003 MFD Ht- "link" with nmtrby connecting leads and - 0003MFD 
REACTION other necessarily unscreened components DECOUPLING REACTIOP'. 
COÑO. such as fixed condensers. SIST»CE CONO. 

FiR. 2.-The simplest form of tuned-anode circuit The fixed coupling condenser is not (WPV REg(JIPED) - 

in which the tuning condenser is connected in - generally a critical component, and it is Fig. 3.-An improved tuned-anode orrangemena 
parallel with tise anode Coi! (the same type may be almost invariable to choose a value of in which on ordinary gang tuning condenser can be 

used as in a tuned-grid circuit). .0002 mfd. for it. This is, in fact, a good - employed. 

I ' 

o,actIy similar to those of the tuning coil 
used in the grid circuit of the preceding 
valve. If the coil is of different type it is 
probable that it will be impossible properly 
to trim the sections of the gang condenser, 

HT-l- 

- REACTION WINDING 

C. 

I4F PEN 

TUNED 
ANODE 

- - \-oo63MFn - 
REACTION CONO. 

Fig. 1.-A luned-grid intervalve circuil (Willi 
rcdclion). Bailery Valves are shown, bui ¡he 

conneclions are similar for mains valves. 

u ide variation in capacity-.000l rnfd., 
for example. 

The HF. choke is a very important link 
in the circuit, and has a considerable 
influence upon the efficiency of the finished 
set. First and foremost the choke should 
have an inductance of hot less than 200,000 
microhenries, u hilst a value of twice this 
figure is to be preferred when using a 
high-frequency pentode, th&A.C. resistance 
of which might easily be as high as 1,000,000 
ohms. The choke should also have as low 
a self-capacity as possible consistent with 
the appropriate inductance, a value of 
3 to 5 mnifd. being sufficiently good for 
the purpose. It is also desirable that the 
choke hou1d be of the screened type, since 
the screening assists very considerably in 
obtaining stable operation of the receiver 
when it is adjusted to give really high 
amplification. It is sometimes considered 
that if the coils are screened it is unnecessary 
to screen the chokcs as well, but it must be 
remembered that the latter can create an 
extensive magnetic field which mielit easily 

normal type could not be used. Tisis 
little difficulty can easily be overcome by 
using the connections shown in Fig. 3, 
where a i mfd. fixed condenser is connected 

HT+ 

REACTION u 

- WINDING L. 

tIMFD.T 

not the aerial circuit. There arc at least 
three forma of coupling available, and euch 
of these has its own particular merits, and 
all are suitable for incorporation in a modern - 

reiver. Perhaps the moat usual ftritt -of 
coupling is that known as the tuned-grid, 
and shown in dijtgramniatic fornì in Fig. 1. 
In this arrangement an H.F. choke is 
included in the anode circuit of the 11F. 
valve and a lead is taken froni the lower 
end of this to one side of a fixed condenser, 
the other sido of which is joined to the 
timing coil in the grid circuit of the 
detector. 

This circuit arrangeineht is very suitable 
when building an amplifier for adc ing to a 
normal detector-L.F. rece:v,r. since the 
fixed condenser is titen merely connected 
to the aerialterminal of the originalreceiver. 
It is evident that the high-frequency 
amplifier simply takes the place of, the 
aerial, suppling the input to the detector- 
but after amplification. The tuned-grid 
coil calls for very little consideration, for 
it is simply a standard tuiler of any type, 
although if a ganged condenser is to be 
employed it should have characteristics 

HICk INDUCTANCE 

\«OI_.00O3MFD 
COUPLING COND. 

- F 

I L1 r 

condenser, which can be modified until the 
moat suitable capacity is found. - .- - 

Tunea-a node Coupling 
A simpler circuit than the tuned grid 

is the tuned-anode arrangement shown in 
Fig. 2. In this case the choke is not 
required, the tuned winding of the coil 
being wired directly in the anode circuit - 

of the H.F. valve. Correctly used, this 
method of connection-in theory, at any 
rate-gives rather greater input to the 
detector than the tuned-grid circuit, 
although in practice this is not always 
realised. The reason for the greater 
efficiency is that the impedance in the 
anode circuit of the H.F. valve is infinite 
when the set is tuned to a signal, whereas 
the impedance of the choke must be 
apprecial)ly lower. The chief practical 
&lvantage of tuned anode, however, is that 
it saves a choke and'a fixed condenser. 
On the other hand, the circuit as shown 
has the definite disadvantage that the 
moving vanes 'of the tuning condenser are 
not connected to earth, but to H.T.+, 
which means that a gang condenser of 

I 

In This Artjcle. We Discuss the Choice of Couplings to be Used 

-. Between an H.F. and a 'Detector Stage i 

LAST week we dealt with the question \th a result that there must be a average, but a eeain increas3 in selectivity - I 

. of amplifiers emplôymg two H.F. tremendouslossinsignalstrength,especially can be obtained by reducing this value to 
stages, but there are also several at certain parts of the tuning scale. .0001 mfd., and a little extra signal strength J 

interesting details worthy of explanation . may be gained by using a capacity of i 
in simple HF. stages. We have seen iii Ganged Tuning . ' .0003 mfd. This point will best be 
past issues that qnestions of selectivity and To prevent this trouble, the best course appreciated when it is remembered that the 
sensitivity are answered by H.F. amplifier j5 to employ separate condensers for the condenser acts in a very similar maimer to 
design, but many constructors find difficulty two circuits or to use a two-gang condenser that component frequently included between 
in deciding upon the circuit to be used iii a of the type having an external trimming the aerial lead-in and the aerial terminal 
simple single HF. stage. We refer in this adjustment capable of producing a fairly on the set; this being the case, many 

- connection to the inter valve coupling, and constructors may prefer to use a preset 
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transformer method of coupling combines 
the advantages of both of the systems 
previously considered, besides which, theo- 
retically, it provides a certain amount of 
voltage step-up, due to the secondary 
winding having a greater number of turns 
than the primary. This additional ampli- 
fication is not always realised in practice, 
but the method of coùpling is extremely 
good when a well-designed coil is employed. 
But if a poor coil is employed it is üstial 
o find that the receiver is very ïnçcient 

at various wavelength setting;" Or thif 
retction control is very "unsteady." 

Stationery Office. The Official Journal of 
j Patents can be obtained from the Patent 

Office. 25, Southampton Buildings, Londou, 
I W.C.2., price Is. weekly (annual subscription, 

£2 los.) 

Latest Patent Applications. 
11028.-Philips Lamps, Ltd .-Remote- 

control wireless receivers. June 
29th. 

j 10998.-Standard Telephones and 
Cables, Ltd.-Single side-band 
diversity radio-receiving system. 

i June 28th. . t 

Specifications Published. 
522889.-Eckersicy, P. P., and j 

Carpenter, R. E. H.-Wire broad- 
casting-receivers. 

- 522737.-Murphy Radio, Ltd., and j 
Davies, K. S.-Synchronisat ion 
of television receiving apparatus. - 

Printed copies of the full Published 
Specifications only, may be obtained 
from the Patent Office, 25, Southampton - 
Buildings, London, W.C.2, at the I 

?thifonn .pice of 1s each. $. 

ignored. 

H.F. Transformer Coupling 
Tise third form of intervalve coupling 

is that shown in Fig. 4, and this is in reality 
a combination of the other two arrange. 
ments. The coupling provided is by means 
of an H.F. transformer, the secondary 
winding of which is tuned, the primary 
being aperiodic. In the present instance 
it is not possible to use a three-point wave- 
change switch, and two separate on-off 
switches, or a four-point switch, must be 
used instead, unless a by-pass condenser is 
used in the same mannèr as in the tuned- 
ânode circuit described above. The tuned- 

H.F., detector and output pentode) receiver gives a good 
idea of a suitable component layout. 

LATEST PATENT NEWS 
Croup Abridgment5 can be obtained from the Patent Office, 25, Southampton Buildings, London, 
W,C,2, either sheet by sheet as issued on payment of a cubscrption of 5s. per Group Volume or in 

bound volumes price 2s. each. 

NEW PATENTS 10999.-Standard Telephones and 
Oables, Ltd.-Single side-band 

These particulars of Ne P tent of interest diversity radio-receiving system. I 
to readers have been sele'ted'fron tise Official (Cognate sith 10998.) June 28th. Journal of Patents and are published by 

i permission of the Controller of JI.M. - 

Fig. 4.-An intervalve coupling circuit which 
combines the advantage of tuned-grid and tuned- 
anode-the tuned HF. transformer arrangement 

decouple the anode circuit of the H.F. 
valve, or when the H.T. voltage to it has 
to be "dropped," the i mfd. condenser 
is required in any case, and so its cost need 
not be considered. A decoupling resistance 
is indicated in Fig. 3 by broken lines. 
There is one other slight disadvantage of 
the tuned-anode circuit, even when it is 
arranged as shown in Fig. 3, which is that 
thè full voltage of the H.T. supply is 
applied between its terminals, so that if 
the vanes were to touch, a short-circuit 
would result. Provided that a good-class 
condenser be used, however, this can be 

which thc finished receiver is to be fitted. proximate lengths of wiring. 

Fig. 5.-This pictorial circuit of a three-valve (var-mu 

s 

i 

u 

Hj circuits are too efficient, as mentioned in 
last week's article. 

r Compònerit Layout It will probably be best now to turn 
away from the purely circuit design for a 
time añd deal with the question of com- 
ponent layout. This is, unfortunately, a 
matter which is rather difficult of adequate 
explanation. The principal reason for this 
is that the actual disposition of the com- 
ponents must depend, essentially, to a very 
great extent upon the size of chassis or 
baseboard, and the type of cabinet into 

various components are as shoit as possible, 
that the H.F., detector, and L.F. sections 
of the circuit are spaced out, and that there 
is a logical sequence of valve stages. This 
general idea can be followed whether chassis 
or baseboard construction is adopted, but 
in the former case the parts can be rather 
closer together and may "overlap" to a 
certain extent, due to the fact that some 
are mounted on the upper and some on 
the lower surface of the chassis. An 
example of a suitable general arrangement 
ofthe components in a three-valve (variable- 
mu HF., detector, and pentode) circuit is. 
shown in Fig. 5, which indicates the ap- 
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INTEVALVE H.F. COUPLING 
(Con:,u,ed from prci'ios page) 

between that terminal of the coil which 
is joined to H.T.+ and earth, the variable 
tuning condenser being connected between 
the anode of the H.P. valve and earth. It 
will be seen that in this case the tuning 
condenser is in series with the high-capacity 
bondenser across the coil; this, however, 
produces the same effect as when the 
tuning condenier alone is in parallel with 
the windings. When it is necessary to 

PRACTICAL.. WIRELESS 

As far as the siiigle-valve high-frequency 
amplifier hich we are considering is 
concerned, it does not matter very much 
which of the three types of coupling is used, 
provided that the disadvantages and 
special points dealt with are borne in mind. 
On the other hand, when we conic to 
consider a receiver having two HF. stages 
the position is rather different, and it is 
best for the amateur to avoid using a pair 
of tuned-anode circuits, because it is then 
usually rather difficult entirely to avoid 
self-oscillation, due to the fact that the 
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Because of these difficulties we must first 
explain the matter in rather general terms 
m an attempt to supply the information 
required by the constructor-designer in 
planning his own particular receiver. 

One explanation of the matter of arrang- 
ing the parts is to the effect that they should 
be pled as nearly as convenient in the 
same relative positions as they occupy in a 
conventional circuit diagram. This is not 
a bad way of viewing the question, since a 
circuit is drawn in the most compact form 
possible, g0 that the leads between the 
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ampuseu. 
I trust that this letter will be interpreted 

in the spirit in which it is written, namely. 
that of an honest desire to correct an 
ingenious but incorrect theory.-GEIULn 
R. W. LEwIs (Cheltenham). 

Station HCJB-Quifo 
SIR,-I hayo noticed several letters 

recently in your paper about station 
}ICJB in Quito. Just before restrictions 
were placed on Q.S.L. cards I wrote to this 

Soluthn to Problem No. 409 

The transformer which names purchased had the 
terminals marked in the old form, OP, IP, OS and IS. 
Re wrongly assumed that the ' O" terminals 
referred to the primary and the "I.. terminals to the 
secondary and thus Ida connections did not permit 
of the action ota transformer. 

The following three readers successfully solved 
Pro8lem No. 408 and books have accordingly been 
forwarded to them: 

A. Smith, 100, Laburnuns Road, Redcar, York. 
R. Smart, Stragglethorpe Grange, Braut Broughton, 

Lincoln. 
A. Falin, 3d Whitton Avenue, Creenford, Mlddx. 

I am afraid that at present my radio 
activities are confined to planning for the 
future, and hoping that I shall be able to 
make a start sooner than I expect. I had 
the good fortune to come through Dunkirk 
safely, and am now back in England. I 
have quite a number of back copies of 
PRACTICAL WIBRLESS to catch up with, 
which have been to France and returned with. 
out reaching me. With many thanks, and 
congratulations on. carrying on under 
present difficulties.-JonN B. Donn 
(Bishop Auckland). 

faithfully passed on and amplified. With 
any normal method of coupling this is 
impossible, and the graph of the output of 
the valve reverts to that of the input to the 
detector.' A circuit with characteristics 
similar to that of the VF. stages of a tele- 
vision receiver is required, using the D.C. 
restoring diode which has been the subject 
of so many discussions. An alternative is 
either to direct-couple the stage or to pre- 
set the degree of bias on the stage in accor- 
dance with each station tuned in. The first 
method is inconvenient and the second 
consists essentially of providing a second 
anode bend detector instead of an audio 
stage. As, anyway, none of these methods 
is used or is necessary in the normal set, 
we may presume that the theory is 
erroneous. 

". Without in any way wishing to reflect on 
v1r. Ford's undoubted ability, and indeed, I 
am glad to see that the old experimenting 
spirit remains in the radio world, I would 
recommend him also to study the effect of 
the output of an additive mixer of the old 
type, and the subsequent effect on IF. 
tuning, should such an output consist of a 
shifted datum line carrIer with I.F. super- 

Ö 7L225 
PROBLEM No. 410 

"5 had a two-valve short-wflve 
battery set which had been in operation 

for sonic time. His normal broadcast receiver 
broke dowis, and as he wished to listen to soase ¡ 
special programmes he decided to convert his 
short-wave set. He therefore took out the 
sliort-usive coli and replaced it by the coli 
taken from his broadcast set. He short- 
circuited the long-wave section correctly, but 
could not get the Borne Service- programme. 
He had previously ascertained that the break- 
down in isis broadcast set was not due to a 
faulty ccii. What was wrong? Three books 
will be awarded for the first three correct 
solutions opened. Entries should be ad- 
dressed to Tise Editor, PSAcTICAt WIRELESS, 
George Newnes, Ltd., Tower flouse, South- 
ampton Street, Strand, London, WC.!. 
Envelopes unset be marked Problem No. 410 
in the top left-hand corner and must be postes! i 
to reach tuis ofilce not later than the first 
post osi Monday, July 29th, 1940. 

long with a right-angled bend in it to the 
opposite wall of the room, so as to make it 
more directional for receiving purposes. 

Lately, I have picked up besides the more 
usual stations, TAP and 8BV on the 31 ru. 
band, and also VLQ2 and three Americans. 

I usually operate the set with 80v. HT. 
-M. PoLluarri (New MaIden). 

"P.W." in France 

Q IR,-1 wish to assure you of my con- iJ tinned support of your periodical. 
Even while in France I was receiving my 
copy of PRACTICAt WIRELESS regularly. 
Somewhere over there reposes my folder 
of the weekly data sheets you published, 
and which I used to collect each week. I 
am glad that you have decided to re-publish 
these sheets in the forni of a handbook, 
and assure you that I shall be one of the 
first to apply for my copy. Those data 
sheets were undoubtedly the most exten- 
sive of their kind that I have seen. 

I also have my copy of the "Radio 
Training Manual," and although I have not 
yet had an opportunity to read it right 
through, I see that there is much informa- 
tion in it that I shall find useful. 

8uCh an output can pass througn tne AF. 
I stages of a receiver, or at least through the 

A.F. stages of a receiver of normal con- 
struction. Therefore I do not propose to 

I 
disprove any of the theory of the workings 
of the detector itself, but rather to discuss 
its effect on the A.F. stages and, in par- 
ticular, on the coupling of those stages. 

The effect of shifting the datum line of a 
wave, whether modulated or not, can be 

I 

achieved by adding to it a source of constant 
potential, i.e. D.C. Now to obtain any useful 

I 

output from an amplifying valve having an 
input similar to that in Fig. 7 of Mr. Ford's 
article in the July 13th issue of youi paper, 
it is necessary for that D.C. potential to be 

mitter tube lineup .is a 42 oven crystal 
oscillator driving pair of 807 push-pull 
doublers, driving a pair of 100THs in 
parallel, working a push-pull stage 45OTLs. 
The final R.F. stage is a push-pull F129B 
Federal valve designed for television 
operation. The modulator is a resistance 
impedance coupled driver, making it 
produce 18 db of inverso feedback into 
the audio final, which is a pair of F891s. 
The transmitter has the conventional pro- 
tection for overload, relays, and automatic 
power switches. I hope this will be of 
interest to other readers of your fine paper. 
-E. J. BRIOGS (Wallasey). 

Super One-valvers 
QIR,-For the benefit of readers in the 

same position as Mr. Maynard, I 
should like to describe how I have turned 
the "Simplest Short-wave One" into a 
Super One-valver. 

Instead of using the usual single tuning 
condenser, I am now using the bandapread 
system by having a .00025 and .000005 mM. 
condensers in parallel. 

Ali these controls are mounted on an 
aluminium panel. 

I aLso have a variable condenser with 
capacity of .0001 mfd. in series with the 
aerini which is an indoor one about lSft. 

O/2en t0' Viicuiilc,'n 
The Editor d as not oece sadly agree uth the opinions expressed by hi 
correspondents. All letters 'must be accompanied by the name and address 

of the sender (not necessarily (or publication). 

station in March, and have just received a 
reply with a very nice card showing a photo 
of the station with the national colours. In 
the accompanying letter the times of pro- 
grammes directed to N. America are given. 
They are Ecuadorian Echos at 6 p.m. 
E.D.S.T. and Friendship Hour at 9 p.m. 
E.D.S.T. Both these progratnines are in 
English. For those (they say) who are 
technically minded here is a description of 
the station. It is a 10 kW transmitter, and 
at present has a four-element close-spaced 
rotary beam fed by a 500 ohm line delta 
matched. Tile antenna is 2 x 2/2 high, the 
entire mast being rotatable. The mast 
weighs approx. 2 tons and is 95ft high. 
The general practice of a buried copper 
wire fixed to the around is used. The trans- 

Audible Radio Frequencies 
QIR,-I have read with interest the articles 
i.) of Mr. D'Arc y Ford on the subject of 
detection, and have, each week, hoped to 
find a letter from one of your readers dis- 
proving the new theory which he refers to. 
Howerer, as I have not yet read anything 
of the sort I felt bound to write and conì- 
ment on it myself, as, were Mr. Ford's 
principle correct, it might cause great 
trouble to newcomers to radio uho are 
endeavouring to understand the principles 
of audio-frequency coupling. - 

Although the output from a detector miiht 
consist of a radio frequency wave with its 
datum line shifted, I cannot believe that 

other readers now in the Services, and drop 
you a few lines. 

I have been rather out of touch for the 
past few months, as I was unable to got 
my copy of PRACTICAL WIRELESS in 
France. 

I have only just read about the "Radio 
Training Manual." Can you tell me how I 
can qualify for a copy? I know I have to 
save the coupons, but I would like to know 
where to get a form to fill in. 

I can tell you that I am really g'ad to be 
hack in the Old Country, and to PRACTICAL 
WIRELESS, too. We had some exciting 
times but were lucky enough to scrape 
through. I am looking forward to our final 
victory, and then we can settle down to our 
hobbies as before. 

Wishing PRACTICAL WIRELESS the very 
best of luck.-RAN5OaIE C. L. BARER 
(Ayrshire). 

[You can obtain a copy of tite "Radio 
Training Manual" by forwarding to our 
Publishing Dept. a PO. value 2s., and frntm- 

coupons - cut from con.ec alive issues of 

PRACTICAl. VIRELESS.-ED.] 

J 
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"Radio Training Manual" 

SIR,-At 
last I find myself in a position 

to follow the example of some of your 
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compensate for the cutting off ¿f the higher 
notes which will naturally result. One 
method is to usc an LI?. transformer which 
has a rising characteristic, that is to say, 
one which provides greater amplification 
of the high notes than the medium and low 
ones. 

Tone Control 
An even better arrangement is to use a 

tone-control circuit such as 'e have 
recently described. Most careful deaigners 
will specify something óf this sort in a set 
with ord.inary tuning, but if your receiver 
is not so provided, or if it is lacking in 
high-note response for some other reason, 
then a simple toue control, consisting of a 
fixed condenser with a variable resistance 
across it, should be connected in series with 
one of the speaker leade. The effect of this 

L.' Choke 

p 
HT-I- 

ro LS. 

Fig. 3. - Showing low a simple chol«-/il,er 
system provides decoupling for the output stage. 

load is not always easy to diagnose, as the 
resulting distortion is not of a very blatant 
nature. However, if it is present it will 
sppil the reproduction, although in a some- 
what intangible manner. The symptoms 
to look for are over-emphasis of the high 
notes and a marked double-hump effect 
in the tuning of loud transmissions, i he 
maximum signal strength being obtained 
just slightly on either side of the true 
wavelength. Another feature is that i lie 
reaction control or any pce-detector volume 
control will appear insensitive on powerful 
transmissions, quite a large movement 
of the control making but little difference - 

to the volume. A screen-grid valvc used 
as a detector is particularly liable to over- 
loading. 

To increase the power-handling properties 
of the detector it is alwys worth while 
trying an increase in anode voltage, at 

The transmission . from a broadcasting 
station, although stated as- being radiated 
at one definite frequency, say-1,000 kilo- 
cycles (300 metres), actually occupies a 
hand of frequencies extending over about 
nine or ton kilocycles, so that to get proper 
reception the receiver must not tune too 
sharply or some of the side bands will not 
be ieccived. On the other hand, if t-ho 
tuning is too flat, there will be interference 
from other stations. A band-pass tuner 

Fi5. 2.-Adequate decoupling helps io eliminate 
distortion due 10 Jeed-buck. 

gives a more or less even response over a 
band of fi'equencies of about nine kilo- 
cycles, while on either side the resjnse 
drops off sharply. In this way the 
demands of both quality and selectivity 
arc satisfied. 

If your set is not provided vit.Ii band-pass 
tuning, and the tuning is very selective, 
then some means should be provided to 

If a receiver suffering front 1;oor upper 
frequency response is fitted with a triodo 
as the out1nit valve, then its substitution 
by a pentodo will, in a large measure, 
restore the brilliance of the original trans- 
mission. Matching of tIte impedance of the 
speaker and the new valve is, however, 
necessary. - Ifa multi-radio speaker is used, 
then the adjustment can easily be carried 
out. Failing this an output choke with 
suitable tappings for a pcntode should be 
used. 

" Attack " 
Wc now come to what is known as lack 

of" attack." This js a slurring of reception 
caused by the inability of the - niov-ing 
dements of the speaker to follow the rapid 
fluctuations of the speech current. It is due, 
of course, to the inertia of the reed or the 
moving coil (as the case may be) together 
with that of the cone. This may sound 
rather teclusical, but it simply nieuns that 
the moving parts aie too heavy and do not 

jump to it" as they should do. 
Uisfortunately, if a speaker suffers from 

this defect to any marked degree, the only 
course open is to substitute another one. 
Naturally, nothing can be done to the 
receiver itself, since the cause of the trouble 
lies entirely with the speaker. Obviously, 
it is unwise to try to lighten the reed (mov- 
ing iron) or the moving coil, as this will 
probably do more harm than good. The 
use of a light-cr cone may-help matters, but 
here again cate must be taken that rigidity 
is not saerificed for the sake of lightness. 
Incidentally, with good -class moving-coil 
speakers the weight of the moving coil is 
kept very low by the use of the lightest 
materials, so that if the reproduction from 
your present speaker lacks sparkle, try the 
effect of substituting another of modern 
design. 

the rame effect tbat it is almost impossible 
to say, by listening to a receiver suffering 
frotit this form of distortion, to w-bat par- 
ticular cause it is due. We know the 
results are characterised by blurred, niuflled, 
or rough,reproduction, but it must he left 
to the reader to find out. by the procecs of 
elimination, the actual cause or causes. 
Distortion of this type is most frequently 
associated w-ith the incorrect use of valves, 
such as under and over-biasing, o er- 
loading, etc. 

Let us take an elementary case of incor- 
rect bias causing distortion in a battery set. 
Suppose tho H.T. battery has been in use 
for some time and it-s voltage has dropped 
considerably. Distortion sets in. This 
may be partly due to the increased internal 
resistance of the battery resulting in a 
certain amoumt of back e.oupljng, bui it 
may also be ery largely attributablè to 
too much bias. Naturally, when the 
battery was new the bias, would be set 
to the maximum figure foi- undistorted 
reproduction, but it must not be forgotten 
that as the H.T. voltage drops so tite gild 
bias needs lowering, since tite amount of 
bias necessary depends on the anode volt - 
age-tise higher the grid bias t-equired, and 
vice versa. 

Therefore, jf the setting of the grid bias 
was left unaltered it would be too high 
after the H.T. battery had been in use for 
some time. In such a case reducing the 
setting of the bias tappings will usually 
improve matters considerably and so give 
the HT. battery a new lease of life. 

Overloading the Detector 
Overloading a valve is quite a common 

cause of distortion. With modern receivers 
employing high-magnification valves in the 
J,{.F. stages it is very often the detect-or 
which causes the trouble. Detector over- 

Decoupling and Other Circuit Details 
are Discussed Here 

AS has already been explained on 
many occasions, a falling-off in the 
response to some freque.ncies may 

be duc to a vaiiety of causes. When it is 
the high notes which are laeking, the most 
obvious cause is that the tuuitg is tób 
selective. It is well known that to sharpen 
the tuning beyond a certain degree means 
a loss of the higher notes. The popular 
band-pass tuning arrangement was intro- 
duced fòr the express purpose of over- 
coming this defect. 

will be to reduce the response to the low 
flotes and so level matters somewhat. 

A point worth mentioning in connection 
vithi high-note cut-off is that reaction can 

introduce noticeable distortion. As the 
reaction control is advced, so the tuning 
becomes more selective. Reaction should 
never be used to any great extent with 
band-pass tumming, as it immediately alters 
the shape of the response curve froni a 
flat topped one to a pointed one, and so 
defeats the whok object of the system. 

ro 

prevent overloading of lime 

first valve. 

ro esrrh 

In tho case of distortion resuttir.g 
from deforniation of the wave-forni, there 
are so many different causes giving much 
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resistance of the H.T. batteiy. The reason 
for distortion in this ease is two-fold. 
Firstly, there is the obvious reason that 
the anode current of the various valves is 
lowered between the optimum figure, and, 
secondly, there is the question of back 
coupling. Obviously, since the anode 
circuit of ail the valves is completed through 
the high.tension battery, the internal 
resistance of this is common to each anode 
circuit, and thus forms a coupling between 
one valve and another. In this way 

s fluctuations in the current passing through 
the later valves will cause corresponding 
fluctuations in that passing through the 
earlier Ones. These fluctuations, owing to 
the time taken for the currents to travel 
through the succeeding stages, will be out 
of step, or out of phase as it is called, with 
the fluctuations of the original eun-ent. 
This will produce a how'l. Sometimes, 
instead of a howl, the noise produced is of 
so low a pitch that each separate beat can 
be distinguished. It is then called "motor- 
boating." 

The way to cure L.F. howls and motor- 
boating is to get rid of the undesirable 
coupling by decoupling. First of all, a 
resistance and condenser connected in the 
plate circuit of the detector valves, as 
shown in Fig. 2, should be provided. If 

- this fails, then further decoupling of a 
similar nature should be employed in the 
intermediate L.F. stages (if any) and the 
last valve should be decoupled by using 
choke output, if it is not already fitted, 
as in Fig. 3. A very old dodge for curing 
motor-boating consists of changing over 
one pair of leads to the L.F. transformer. 
Either the wires to the terminals marked 
"HT.-" and "P" are. chanced round 

Fig. 4.-Tise electiveness of a decoupling arrange- 
ment can be increased by adding another condenser 

in parallel. 

connect extra ones in parallel with the 
present ones. 

In an all-mains set, where grid bias is 
obtained by utilising the drop in voltage 
across a resistance, decoupling of the 
associated grid circuits is necessary, and this 
is actually carried out by using a resistance 
and condeaser as in Fig. 4 (a). In some 
receivers, however, the resistance is omitted, 
the condenser being used as in Fig. 4 (b). 
In the latter case, a resistance may often 
be included with advantage. 

Microphonic Tendencies 
A frequent cause of distortion which is 

sometimes overlooked is that produced by 
microphonic feed.back. The sound waves 
from the speaker travelling through the air 
and also, in the case of a combined receiver 
and speaker, through the cabinet and 
chassis, set up vibrations in the valves and 
tanes of the variable condensers, etc. In 
extreme cases a loud, sonorous howl will 
build up, which drowns everything. How. 
ever, tItis condition is not often met with, 
but a receiver will frequently be found to 
be working in a state where a microphoniç 
howl must almost manifest itself on loud 
passages, the result being a rough, jarring 
kind of reproduction. 

The most usual cause of the trouble lies 
with the detector valve, this valve being 
particularly suceptible to any vibrations 
transmitted to it through tite holder or 
through the air. Modern valves are not 
generally subject to this trouble. 

able, and it is ossible to 
assemble almost any corn. 
bination desired. The 
Rotary midget selector 
switches also have an 
enviable reputation, and 
the uses to which these 
switches may be put arc 
considerable. They are 
suitable for wave chang- 
ing, tone control. circu,ts 
and bridges, multi-range 
switches. Allthecomplete 
range of Bulgin switches 
are contained in our com- 
plete Catalogue No. 163, 
price 6d., post free upon 
application to address 
given below. Messijo,s 
this paper and date. 

Mas. - 

Li,t No. Volt, Price 
S.176 250 2/- 
S.1l7-9 32 1/6-2/- 
S.80B 250 213 
S.1l6 250 3/- 
S.45 32 Cd. 
S.180 250 2/- 
S.81T 250 1/9 
S.129 250 4/6 
S.114 250 3/- 
M.P.l-3 lOO 1/- 
S.201R 250 2/9 
S.205R 250 5/6 
S.221-6R 250 5/6 
S.227-33R 250 6/6 
S.220 32 2/6 
S.36 32 1/6 
S.39 32 1/- 
S.113 - 32 1/- 
S.l86 250 2/6 
S.184 250 1/9 
S.185 250 2/- 
S.230 250 6/6 
S.137 250 2/6 
S.139 250 2/3 
S.89 250 3/6 
S.l23 250 2/6 
SlOB 250 3/3 
S.236 250 1/9 

R denotes Rotury type. 

Plus 16l% war increase 

ç 
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the same time using a grid leak and con- 
denser of suitable values. The leak should 
be about i. megohm to i megohm and the 
condenser .0001 mfd. For short-wave 
the leak may be increased to 3 megohms. 
If overloading still occurs, then some form 
of piedetector volume control must be fitted 
and brought into operation on the strong 

-transmissions. The ideal form of control 
is provided by the use of variable-mu valves 
in the H.F. stages. Another good scheme 
for reducing the input to the detector, 
¡n the case of a straight tuned circuit, 
is the connection of a variable resistance 
between the aeriàl aiìd earth terminals of 
the set. The resistance should either have 
a definite "off" position or else be fitted 
with a switch to cut it out of circuit when 
maximum sensitivity is required. A suit- 
able value for the resistance is 50,000 
ohms. 011e of the combined volume 
controls and switches now on the market 
can be recommended for this purpose. 
(See Fig. 1.) 

Distortion Due To Back Coupling 
It was mentioned just now that dis. 

tortion may be caused by the internal 

PRACTICAL WIRELESS 

Adding Extra Decoupling 
It is quite possible to get distortion, due 

to L.F. back coupling, in a receiver in 
which the H.T. battery is quite O.K., t». 
in a mains receiver even although de- 
coupling should be supplemented. The 
best way to do this is to either fit larger 
decoupling condensers (say 2 mId, in place 
of existing i mfd. components) or else to 

Decoupling 
condense, 

- 
(b) 

resetoflCe ,-es,stance 

(a) 

f (1d __ 
Decoupling Decoupiüg 
resistance condenser - 

,--- 
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S WITCHES 

THE Bulgin range of 
switches, a selection 

of which we list below- 
comprises over 130 dif. 
ferent - models - ¡nains, - 
toggle, rotary, and push- 
button. These switches 
are known everywhere fot 
reliability and excep- 
tionally Q.M.B. action. 
The small rotary and 
mains switches calt be, a od 
are, used for practically 
every radio and small 
electrical need. 

The Rotary wavechange 
switches cons'itote some 
of the most advanced 
and un-tn-date nps avail- 

already explained, will help to increase the of the vibrations through the cabinet and AdVCI i A. F. BULCN & c0. Ltd.. BYE PASS 
useful life of the high-tension battery. panel to the condensers. ROAD. BARKÌNG. Tel. RiPpleway 3474 (4 inr..l 

or else those to terminals "G" and 

Of course, L.F. howling and motor- 
boating are of so blatant a nature as to 
hardly come under the heading of dis- 
tortion at all, On the other hand, there 
may be just sufficient back coupling in the 
L.F. stages of a receiver to introduce dis- 
tortion without actually causing a definite 
howl. The reproduction will be characterised 
by a certain roughness. Where it is due to a 
run-down H.T. battery there is also loss of 
volume. The use of a pocket voltmeter 
will soon determine if the battery is getting 
low If so, the remedy is obvious. Of 
course, the use of adequate decoupling, 
and the readjustment of grid bias, as 

Condenser Vane Vibration 
The vanes of variable condensers, especi- 

ally if they are thin and -unsupported at 
the tips, are liable to start vibrating when 
sound waves fi-orn the speaker impinge on 
them, or are transmitted to them through 
the chassis. The remedy here consists 
of mounting the condensers on rubber 
buffers. This is easily done with ganged 
condensers as a soft rubber washer can-be 
placed under each foot of the condenser. 
\Vitli panel-mounted condensers of the 
one-hole fixing variety it is -i-athei' moie 
difficult, but the mounting of the panel, 
or even the whole chassis, on pieces of sponge 
rubber will prevent the direct transmission 

RADIO SERVICE 
I 

lI 

MANUAL 
" 

j; Servicing modern re- 
c,',rers is easy wit!, g!is 
New ManaI w:h in 

- 
o,ctical diagra,ns and 

your pro&Ier 

FOR ALL. RÑO 
COMPONENTS. 
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to as "slope ", and it is the ratio of a 
chango in anode current to the change in 
control-grid voltage producing it, under the 
condition that all other voltages remain 
unchanged. Thus, if a grid-voltage change 
of .5 volts causes an anode-current change 
of i mA, the slope is 2 mA per volt. It 

THE trouble may be duc to the circuit 
or speaker, but it is possible to 

have cabinet resonance which can give rise 
to the trouble you are experiencing. This 
may be overcome by lining the cabinet, or 
by adopting some anti-resonance scheme. 
A good plan is to line the cabinet, say, by 

mennoneo. 

The coupon on page iii of cover 

Conductance 
"I have noted in some valve references 

recently a term ' conductance.' i cannot 
find this ¡n my dictionary and wonder if 
it ¡s possible to st4te exactly what it is. 
1 presume that as it is absent from my 
dictionary that It is a new or coined word 
used only in valves and I should be glad 
of an explanation."-L. R. (Edinburgh). 
THE term is an abbreviation of mutual 

conductance, or, in American litera. 
ture, transeonductanee. This latter term is 
also an abbreviation for control-grid-plate 
transconductanee and tins term explains 
itself. Conductance is sometimes re1rred 

values of leak and condenser and high 
Ii.T.-the arrangement generally referred 
to as power-grid detection. With normal 
components, speaker and room acoustics 
t1is would no doubt prove the most useful 
and economical detector scheme. 

Cabinet Resonance 
"I have built a good radio-gram cabinet, 

using in. timber, and with good area for 
speaker. There ¡s just one point and that 
is undue boominess on speech. This does 
not seem so troublesome on music, but 
speech is too deep for comfort and I should 
like to overcome ¡t."-S. S. A. (Bispham). 

L. W. (Rickmaneworth). The volume should be 
controlled by the volume control, not by detuning. 
This is bound to introduce distortion in a modern 
superhet. 

P. F. (Newark). Double the current is flowing and 
therefore the resistance value must be halved. 

T. K. (Goldthorpe). The (i mA range has a resistance 
of 40 ohms; the 30 mA range Is 12 ohms, and the 120 
niA range is 3 ohms. The normal resistance on the 
voltage range is 330 ohms per volt. 

B. M. (Faversham). Two IF, stages are often 
employed In communication type receivers, but foi 
normal broadcast reception you will find a single stage 
will prove adequate. 

L. T. R. (Herelord). Ten watts is more than ample. 
The quality will undoubtedly be high when the volume 
control Is kept down to normal domestic level, but, there 
w-III be n considerable waste of pow-er. Five watts 
should prove quite satisfactory under the conditions 

for H.T. supply purposes cannot be broken 
down for charging purposes in view of the 
small current which is supplied. It is a 
simple matter to break down the voltage 
to the required 2, 4 or 6 volta, but the 
current will not increase to permit charging 
'to be carried out. The article in this 
issue on trickle oharging should be of 
interest to you. 

Twelve-range Teèt Meter 
"As a regular reader I wish to build up 

your test meter..descrlbed on June 29th. 
You state the switch can be obtained from 
A.B. Metal Products. Will you kindly 
give me the name and address of these 
people so I can get into touch with them? 
-T. T. (Horbury). 
THE switch in question may be obtained 

£ direct from Messrs. Peto Scott, of 
77, City Road, E.C.l, and the reference 
number is PW.5. We regret we are, at 
the moment, unable to quote a price for 
this particular switch unit. The full 
description is a 2 bank, i pole, 12 way 
combination. 

porarles 
(3) Suggest alterations or modifications to 

commercial receivers. 
(4) Answer queries over the telephone. 
(5) Orant interviews to querists. 
A stamped addressed envelope must be 

enclosed for the reply. All sketches and 
drawings which are sent to us should bear 
the name and address of the sender. 

Requests for Blueprints must not be enclosed 
with queries as they are dealt with by $ 
separate department. 
Send your queries to the Editor. PRACTICAL WIRELESS, 
George Nenne,. Ltd., Tower House. Southomptso Street, 
Straod. London, W.C.2. The Coupon must be eodosed - with every query. 

diode, and should be glad if you could 
advise me which, in your opinion, would 
be the better,"-S. T. E. R. (Canterbury). 

THERE would probably be not much 
to choose between the two if both 

were arranged properly. The diode would 
probably give weaker signals but from a 
quality point of view, with normal speaker 
and other circuit arrangements, you would 
no doubt find it hard to distinguish between 
the two. For general use, however, we 
think you would find it preferable t'o 
incorporate a grid leak rectifier, using low 

ao,ie.,e,,e,eoae,aieie,1,p 
K.D. R. (Cumberland). The details were given 

again in our issue dated May 11th. They are included 
in most of our books including tite latest "flodio 
Engineer's Pocket Book." 

H. E. (Plymouth). Do not try to remove the 
screening. We suggest you look elsewhere for the 
trouble, but doubt that the valve loot the root of it. 

L. R. (Manchester,) The 'wavelength is approxi- 
mately 49.5 metres, butthere is no date available at the 
moment concerning the t.raissmission, 

- T. T. (Winchester). The qoils are not now available. 
Use the Buiglo multi-range units or separate colla 
made up to form an alt-wave unit, 

A. G. S. (Klngsknowe). We do not advise fitting the 
arrangement as the radiogram was designed for high. 
quality without the feed-back. In this particular cir- 
cuit there would be no advantage in fitting it. 

G. E. (Blackburn). Tise gmick-up is quite semositivo, 
and should work satisfactorily. Use a good speaker 
for maximum quality, 

L. R. (Penrance). We have no details of the set and 
cannot recommend any modification. 

B. A. F. (Coicheater). Use straight push-pull 
arrangement, that Is, with normal grid,bias. 

O. O. (Lewisham). The carrying case could be lined 
but it wilt affect signal strength. We would suggest 
that you try some alternative circuit rather than to 
try screening. 

E. G. C. (Primrose Hill). Stranded wire is definitely 
superIor, although more expensive. All enamelled 
would be preferable. 

L. D. A. (Winchester). The battery io now a stan- 
dard line and should be obtainable from any good 
radin dealer. 

used is a single one, electrolytic, of' 4± 
4mld."-K. T. (Chigwell). 

FOR charging purposes you need a low 
voltage, generally not greater than 

6 volts, and at a current of up to 2 amps. 
Trickle charging may, of course, be carried 
out with a current of only .5 amps. Now 
the latter current is equivalent to 500 
niilliamps, and you will see, if you examine 
the curves of your type 80 valve, that it is 
designed to deliver a current of only 
135 mA max., and that is with 550 volts 
per plate. At 250 volts per plate you will 
only be able to get about 100 mA and thus 
aêcumulators would take weeks to charge. 
It is a general rule that mains units designed 

Best Detector 
"Jam building a quality set ând am keen 

to incorporate the best detector. I cannot 
decide between anode bend and a standard 

RULES 
We wish to draw the reader's attention to the 
fact that the Queries Service io intended only 
for the solution of projsienio or difilculties 
arising froni the construction of receivers 
described in our pages, from articles appearing 
in our pages, or ou general wireless matters. 
We regret that we cannot, for obvious reasons- 

(1)Supply circuit diagrams of complete 
multi-valve receivers. 

(2) Suggest alterations or onodlftcatlons of 
receivers described In our contem- 

however, it may be worth while to provì1e 
a variable voltage so that smooth reaction 
could be obtained under all circumstances. 
A low value potentiometer in series with a, 
fixed resistance could be connected acroe 
the H.T. output, the values being chosen 
according to the output of the unit and 
the range of voltage required. 

tn;; 
Tue follou,tnq replies to queries ore given in 

abbreviated forno either because of non-compliance 
with our rules, or because the point raised is not of 
general interest. 

Accumulator Charging 
" I wonder il it is possible to modify 

and perhaps alter the full-wave rectifier 
circuit on page 35 of your "Wireless 
Transmission for Amateurs " in order to 
use lt as a charging plant. I have made up 
this unit with a type 80 American valve and 
the transformer gives 4 volts at i, 2, 3 
amps, and 250 volts D.C. The condenser 

teller 

may also be expressed as .001 (amps.) 
divided by .5, or .002 mho. The mho, 
it will be remembered, is the unit of con- 
ductance and i the spelling of .the word 
ohm backwards. For convenience a 
millionth of a mho of a micromho is used 
to express the transconductance, and there- 
fore .002 mhos would be expressed as 2,000 
mioromhos. 

possible to.close in the back of the cabinet, 
with holes cut in it to break ip the air 
column. 

Voltage Tapping 
"I need a lower voltage from my H.T. 

unIt but do not know whether to use variable 
or fixed tapping for this. The volts are for 
detector and perhaps you would tell me 
which is the proper thing to do."-G. de T. 
(Paisley). 

THERE is no rule regarding the pro- 
vision of a voltage tapping point 

ou an H.T. unit. If you can be certain 
regarding the voltage you require, and the 
current which is flowing, you could fit a 
fixed resistance. For a detector stare. 
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using felt or other "deadening" material. 
Among the various materials we have 
tried we recoinend felt carpet underlay; 
several thicknesses of newspaper, or cor- 
rugated cardboard. It is sometimes also 
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to use a separate component. This brings 
us to a little difficulty, as the use of two 
separate biasing circuits such as are now 
indicated will result in the provision of two 
alternative paths for the anode current 
and thus the original calculations vill be 
upset. For instance, if we needed a 2,000 
ohm circuit lòr the L.F. stages, and our 
calculation shows that a 2,000 ohm corn- 

point clearly. 

PATENTS ANO TRADE MARKS. 
i Any of our readers requiring information and 

advice respecting Patents. Trade Marks or 
Design,, should opply to Messrs. Rayner and 
Co., Patent Agents of Bank Chambers, 29, 
Southampton Buildings, London, W.C.2, who 
seul give frac advice to readers mentioning 

this paper. 

CUT THIS OUT AND KEEP IT,.' 

See also advertisement on page 407. 

ELECTRADIX RADCS 
218 Upper Thames Street, London, E.C.4 

Tekphone: Central 4611 ---es- -: 

i- 

will give the total value of thepotentio- 
meter needed for the H.F. stage, and then 
the arm of the potentiometer is joined 
to the tuned circuit. .A series resistance 
may be included here, with a condenser 
by-pass for H.F stopping in the usual way. 
The arrangement is shown in Fig. 3, and 
it will at once be apparent that the diffi- 
culty which will now arise is that we need 
two resistors across the HT. negative 
circuit, as the values needed for Hi?. and 
L.F. will undoubtedly clash. That is to 
say, the value, of the variable component 
will be such that the bias tappings for the 
L.F. stages will have to be at such a point 
that the potentiometer would have to be 
tapped. This may be possiblé in some 
cases, especially where a home-made 
potentiometer is used. Alternatively, 
tappings may be possible on some com- 
mercial types of potentiometer, where 
the winding is exposed, but it is desirable 

are, however, rather complIcated, and trial 
and error methods will undoubtedly prove 
most satisfactory for the majority of 
readers, especially as a high standard of 
accuracy is not necessary on the H.F. 
side in view of the fact that the control is 
adjustable. As a simple way out of the 
difficulty it is best to adopt the following 
arrangement. The H.F. bias will,,in the 
majority of cases, be in excess of that needed 
for the output valve. Therefore, 'make the 
L.F, and H.F. bias circuit values identical, 
which will result in the current dividing 
into two equal portions. For the calcula- 
tions already given, - therefore, take half 
of the normal anode current when working 
out the values of resistance, and then on 
the L.F. side you will have to use an extra 
resistance to make up the total value, this 
resistance being included between the 
H.T. - l)Oiflt and the grid return circuit 
of the output valve. Fig. 5 illustrates the 

ELLIOTI' TESTF.RS. Government Model 108 in wood 
case with lid. Moving Coil Ammeter and gra,led theo- stat. 37)8. 
METER MOVEMENTS. Full size, moving coU, P.M. 
for home-made multi-range testers. Suits 3m. or 4th. 
dials. 5/-. Poet 1/-.. 

3 9 MILEL%M5JETEE$.-New, D.C. Few 
low-prIced meters left now, Unsealed 
calibration for tuning Or testing. Back -tr., J of panel type, as illus.. 8 ma., lull scale. 
Plain lin, needle with mica panel and 

- 

'le' bnsCket. Neat and compact, Can be 
used as voltmeter -with extra resiSt-. 
aube, C-rest bargain at 3)9 pOst free. 

- 

15-DAi flUE SWFTCHES. Venner 
1 amp,, 5 amps., 50 amps.. 100 amps., 200 amps.. Cheap. 

ti UNIJSED X-RAY VACUUM TURKS. 
1' Government Hospital Surplus, 70m, dial 

I 

bulb. Big E ectrodes. Emission guaran- 
teed. COST £5, SALE 151-. Callers only. 
NEW PANELS. Ebonite quarter-inch \ Panels 24m. X SUn. for 8 0. 
A1XMINI1'M FOIL, 12m, by 12m.. Pd. 
SCREEN-ALL for lining Cabinets, anti- 

II interference screen, flexible. flreproof 
-if-" thin asbestos faced afunsiniuna foil haek 

and front Any length cut in SOin, width. 
J 1/- per 2 square feet. 
j' .0ta,)ed envelope n,uat be enclosed for Free 

- Bargai5 List "N," or for replies to esquinas. 

BAr1ERY AUTO-BIAS 
(Coot used 1ro,,, psgc 391) 

use a common circuit for HF. and L.F. 
biasing in view of the risk of instability. 
That is the first problem. Secondly, 
the H.F. valves geneially need variable bias 
and this introduces the difficulty of keeping 
other voltages constant.. However, by 
splitting our circuits it is not a difficult 
matter to arrange for the supply, of the 
bias which may be adjustable and which 
will not affect L.F or other voltages. h 
same rules ,apply as in the case of the 
L.F. stages, taking the maximum bias 
needed by the H.F. valves; that is generally 
referred to as the "eut.off voltatse." This 

ponent is also needed for the HF. circuit, 
tue inclusion of these two components in 
parallel will result in an equivalent resist- 
ance of only 1,000 ohms in circuit, or looked 
at in another way, the total anode current 
will divide equally into two sections. 
Thus there will only be half of the current 
which we normally calculated in each bias 
circuit. Remember in this connection that 
the current is fixed in this type of calcula- 
tion, and that the current will thus divide 
proportionately through the two biasing 
circuits. It may take a few minutes to 
arrive at suitable values, although it is 
possible to calculate the values exactly 
by one or two various formulae. These 

soiled but serviceable. All battery eau 
and fitted morse keys, mike and phone. 

EXCØ.GES. Plug type. 5 line and 
20 i/ne. Wire and cables cheap. 

FIELD TELEPHOXES for nil put'- 
poses. House. Shelter and OHce. 

LE. SOLO I'IJONES. The e.vtra 
receiver you want, Speech or buzzer morse. 
or circuit tester with a pocket cell. Single Q Earpiece. 40 ohms, metal hook loop. 
with cord. 1/3. DItto, D3 60 ohms, with 
cord. i'6. WE. 1.000 ohms, with cord. 
2f-. 2.600 ohms Earpiece. with cord, 2'6. 

TESTERS. Field AC. or D.C. Vest 
Pocket Tester Dix-Miimiita" Bake- 
lite case. '2;in. by lin, No prolecting 
terminals. Universal versatile high 
grade moving-iron multi-range meter for 
service on AC- Or D.C.. battery or mains. 
Three ranges of volts : 0-1.5 volts 
0-150 volts 0'S/B volts. 19 6 only. 
METERS. Linesman's Q ¡ & Calvos. 
Two ranges with three terminals for 
Circuit testing. 15'-. Horizontal Slivertown Calvos. 716. 

MESSR.S. A. C. COSSOR announce 
two new receivers, Models 34 and 
47, with which is coupled Model 77. 

Of the latter pair one is for A.C. and the 
other A.C.JDÂ.. operation, whilst 3Iodel 34 
is a battery model. This has been intro- 
duced for the benefit of country dwellers 

ho need a receiver givmg "mains per- 
forniance "but who have no mains facilities. 
It is a four-valve superhet fitted with 
Q.P.P. output stage. The circuitincorporates 
full A.V.C., and among the various features 
may be mentioned tone control and volume 
control; extension speaker and pick-up 
sockets; full station-name dial, and a 10-in. 
inoving-ooil speaker. The price of this 
model, with double capacity 120-volt 
H.T. battery and 60 AH. accumulator,'is 
11 guineas. 

The circuits of Models 47 and 77 are 
identical except for the slight differences 
called for in the Universal mains model, 
and again a superhet circuit is utilised. 
Permeability-tuned iron-cored IF. trans- 
formers are fitted, as well as iron-cored 
aerial transformers on the medium and 
long wavebands. In addition to these thera 
is also a short-wave section covering from 
approximately 16 to 52 metres. A single 
slow-motion control is provided and has a 
ooncentricthrce-positionwavechange switch. 
Volume and tone controls are provided, 
together with output or extension speaker 
sockets. In both models there is a triode- 
hexode frequency- changer, variable-mu 

IF. stage and double-diode triode detector/ 
amplifier. In the AC. model a power triode 
output stage is fitted, whilst the A.C.JD.C. 
model has a tetrode in the output stage. 
An 8m, speaker is fitted to both sets and the 
prices are 11 guineas for the Univei'sal 
model and £11 7s. 6d. for the AC. model. 
Descriptive leaflets and other data may be 
obtained from Messrs. osaor on application. 

One of Ihe new Cossoi receivers-Mode! 77 

Service Equipment and Cear 
Keys', Duzzers, Sounders, 'Phones, Inken, Aldis 

Morse Lamps, Helles, Rangefinders, etc. 
Lunsj, Signal li-amine Is very 

lrnprn'tant. 
FIELD SIdNAL LAMPS. ALbIS 
HAND or TRIPOD. Trigger Type 
£3 lOx. - 

COMP ASSES. w.D. Marching Corn-. 
pass, jewelled, course setter. etc. 
Mahogany case 3m. a 3m. X lin.. 101-. 

- W.D. Prismatic SVatch type, brass case. 
floating card-folding prism, 35'-. Mariners 6mo. Brnnacle 
Boat Compass, portable, gimbal bases. etc., 43/-. Kciv-1 
Ship Compass, pattern 14. liquid type, mahogany case. 
loin. x bija. X Ibm., 60'-. Plain lin, pocket compass. 1'- 
TELESCOPES. Navy Gun, spotting. 25'- Stick Peri- 
scopea. 31m, mirror. Sd. 
TAPPER KEYS for Morse Signal Transmission. Army 
Service Silent Practice Keys. 3/-. TX. PraCtiCe Key. 
front contact, on black moulded base, a good small key. 
3/6. Long Br Type Practice Key. T.X.2. with cranked 

bar. 5 6. SuperiOr model B2. 
with back contact, a well- 
finished key on polished 
wood base. 7/6. Operators 
P,F. plated pivot bar and 

_ cerminals. mahogany base. 
96. Typel.v. Superior Otto, 
nickel-plated pivot bar and 
fittings. on polished base. 

10 6. Panel Keys to fold up fiat. 6 6. Fullerphone 
double-acting Morse Key, solid brass on heavy base, 
7/6. Three-colour light Switch Box with morse key for 
code sIgnals, 46. SG. Brown totally enclosed type. 42-. 
TRAINING '110115E PRACFICE SET. Special Du- 
plex with Key. Buzzer and Lamp for sound and visucl.l0'-. 
Wavemeter Buzzers, 101-. Lecture Buzzers. 17 6. 
Mk-nwns Morse Line TI'ans,l,I I tees, with key and b,'ass- 
cased Power Buzzer, 17 6. HellographS and u'lpods, 
BUZZERS. small type, with cover. 1)6. Fowe.' Biz- 
cet-s, with screw contact and adjustable armature. 
2/6. Ilcasy Iluzeerss in Bakelite case, 3/6. - 

PORTAIHE FIELD PHONES FOR 
LISTENING POSTS .'41) %.R.P. 
Leather cased W.D. Type 135. Service 
Field Phones are difficult to get at 
the present time, but we have some 
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 To THE GLOBE PUBLISHING CO., LTD., 
112, STRAND, LONDON, W.C.2. 

I Please send me descriptive folder of CHAMBERS TECHNICAL DICTIONARY 

INAME .......................................................................................................... 

u ADDRESS ................................... 

1'.W.S3 Vse Block Capitals. Unsealed Envelopc id. stamp. 

- NET (By Post 5/6) 

Of all Booksellers, or by post from the Publishers t 

GEORGE NEWNES, LTD. (Book Dept.) 
TOWER HOUSE, SOUTHAMPTON ST., STRAND, LONDON, W.C.2 

Every contributor is a university expert and the scope 
of the Dictionary covers every important branch of 
science afid technology (including) :- 

ELECTRICAL ENGINEERING ELECTRICITY 
AUTOMATIC TELEPHONY ACOUSTICS 
CINEMATOGRAPHY TELEPHONY 
CATHODE RAY TUBES TELEGRAPHY 
MECHANICS RADIO, ETC. 

CHAMBER'S 

TECHNICAL DICTIONARY 
960 Pages Over 45,000 Definitions 

15/- cash with order, or can be obtained by Globe Easy Payment 
Terms (at slightly inorèased cost). 

- - - WRITE To-DAY for FREE PROSPECTUS and particulars:- - - 

MANUAL. 
Edited by F. J. Camm 

This important new book devoted to Modern 
Superhets deals with fundamental principles of 
radio problems of selectivity, valve funda- 
mentals, the principles of the Superhet, general 
design, aerial design, variable selectivity, noise 
suppression and A.V.C. tone control, servicing 
Superhets with the Cathode-ray tube, etc. 

NAME. 
ADDRESS 

DO YOU READ TECHNICAL 
OR SCIENTIFIC BOOKS? 

Here is yoûr" First Aid" to Technical Terms 

Your enjoyment in your genera! reading and ihtensive 
study will be increased tenfold by the certainty of 
understanding which CHAM BER' S TECHNICAL 
DICTIONARY will afford you. 

II. I.IIuII 

L 

*Just Out! 

CET IT FOR YOUR WIRELESS LIBRARY TO-DAY I 

'THE 

SUPERHET 

GO TO IT-NOW! 

ORDER OR "PRACTICAL WIRELESS" 
6d. Monthly 

To . ( N m , o Nwnt) 

Please reserve for me each month a copy of "PRACTICAL WIRELESS," commencing with the first 
- monthly issue (dated September) published on -Wednesday, August 7th, 1940. - 

"PRACTICAL' WIREL S .' 

(6d. Monthly) from your' newsagent to-day!: 
As you have read elsewhere, this is the Iast.weeklv issue of " PRACTIÇAL WIRELESS." lt now becomes a monthly, 

and the first monthly number will be on sale on Wednesday, August 7th (dated September). 
lt is IMPORTANT, however, that your newsagent has your order for a regular supply, so in your own interests 

please fill up the form below and hand it to him. Unless you do this you may be unable to obtain your copy. 
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country's needs, and Member 2713 of 
Gravesend puts forward the following 
suggestion, which we think is very praise- 
worthy: "I think the appeal for aluminium 
will give rhembers of the B.L.D.L.C. an 
opportunity to do something towards the 
National Effort, and I suggest that if one or 
two members in each town orvillage would 

thanks-to be a"very active member, would 
like to make contacts with other S.W. 
enthusiasts in his district. Wo would add 
that he has been carrying out some interest- 
ing work with a beam aerial, which is very 
simple to construct, so perhaps wo shall 
be hearing from him again giving us more 
details. - 

fl- EMERGENCY PARCELS Of useful 
experimental electrIcal and radio repair 
material and apparatus, lO lbs. for 5/-. 
Postage II-. 
Send sta,npett addressed envelope for our New 
Beirgaln List "N," or replies to ossu tries, 

ELECTRADIX RADIOS 
218, Upper Thames Street, London, E.C.4 

____________ Telephone: Central 4611 ___________ 

A corner of the wireless ¿en of Member 6711, Barnel district. 
showing flic neuf arrangement of hs equipment - 

the Y22() output pentode. The power 
supply is obtained from a D.C. eliminator, 
in conjunction with an accumulator for the 
L.T. feed. This part of the equipment 
occupies the lower part of the rack, where 
a frequency meter -can also be seen. The 
small receiver next to the loudspeaker 
is a four-valve midget commercial set, 
tuning on medium and long waves. In the 
middle portion of the rack, which was 
originally intended for a transmitter, spare 
parts and log-books, etc., aie kept." 

National Appeal for Aluminium 
Although this appeal is meeting with such 

magnificent response, it offers a particularly 
iine oppoi-tunity for all B.LD.L.C. members 
to make a most useful contribution to the 

'.ontacg wanted 
Member 6575, of 22, Drumniond Drive, 

Staninore, Middlesex, when sending details 
of a very fine log he has compiled on a 
1-v-1 home-constructed receiver, asks us to 
put him in touch with other members, so 
will those in his area get in communication 
with him. 

Member 6727, of 24, Charles Street, 
Heaton, Neweastle-on-Tyne, is most anxious 
to hear from any fellow members, especially 
those who have built the World Ranger 
Three, or the Fleet S.W. Two. Ho is 
particularly anxious to know of the results 
obtained with the two receivers mentioned 
above. 

Member 5932, of 27, tTnity Street, 
Sheerness, Kent, who appears from his 
very interesting letter-for which many 

42/6. 
MOTORS. Wstill have a good stocirof fractional H.P. 
motors. AC. and D.C.. as well as large machInes of all 
sizes and types. 
SWITCHBOARD, PANEL AND PORTARLE 
METERS. We can supply 8, 6'. 3. and 2 meters in 
certain ranges still at the old prices. 

PHOTO CELLS. TOCA. Caesinm 
- i, Vacuum. £5 list, fOr 25/-. Electro- 

Photonic photo-cells, generato 
i .M.F. under light, ihn, by lin.. 

22)8. Disc Selenium Cells, light 
to dark resistance ratio mounted 
in case, 10/6- CATHODE TUBE. 
TIn, screen. Ediswan. £3 lo. 
ELE(rItic GOVI/RNERS, cen- 
trifugal control, 1,50/) r.p.m.. con- 
tacts, brushes, slip rings for auto. 
speed regulation. 7/8. 

' CLEARANCE Speakers, (without 
- base) mot, coil. maIns, cone darn- 

aged. 2/C With speech transformer. 
3/6. Postage on either 1/-. 

VARIABLE CONDENSERS. .05 mfd. Tekade, 113; 
.00075 Polar Compas. 1/-; 0005 Formo. 2/- ; J.B. Midget, 
.0001. 1/6 ; 2-gang variable. .0005. 116; 3-gang. 2/-. 

BUTTON MICROPHONES for sound detection. 
Usually sold at 3/6. Our pr/CO has always Seen 
We have supplied thousands. - 

which. in turn, is transíormer-coupled to an active part in this scheme, as no alu- 
minium part is too small, and it is amazing 
how much material can be collected if a 
thorough search is made amongst the old 
components. which have no immediate 
use. 

An Appeal 
Member 6409, now in the R.A.F., sends 

us a very interesting letter, in which he 
makes an appeal on behalf of the other 
members of his Hut. He states: "There 
is one form of entertainment which is 
lacking at the moment, and which we all 
miss very much, namely, radio. If any of 
your readers have a battery portable which 
has seen better days, and of which they arc 
willing to dispose, we would indeed he very 
grateful to receive it. We would, of course, 
pay all carriage costs. While making this 
appeal I would like to say how very much I 
appreciate PRACTICAL WIRELESS every 
week; and how much I regret that I cannot 
join in any active contests at the present, 
owing to very obvious reasons." 

If any members or readers can do any- 
thing towards the above request, we think 
they had better communicate with us first, 
so that we can put them in touch with the 
mòmber mentioned above. We would add 
that Member 6409 comes from the East 

Model NIBS/I, Car Charger; charge 8 volts, i amp., 24/-. 
Model N/B8lÌ, Car Charger. 6 volts, il amps. 27/6. 
Model NIC6/2. Car Charger, charge 6 volts. 2 amps.. 37/. 
Model N/D121j, HM, Car Charger. 12 volta, lamp. 38/-. 
LARGE WESTINGUOUSE RECTIFIEJIS for Special 
jobs. NO. 1 250 watts in Steel cabinet. 24th. s lila.. 
200)250 volts AC. tO 32 amps. 8 volts D.C.. £8 10. 
No. 2, I.arger size. 800 watts, In Steel cabinet, 481e, s 
24m.. 200250 volts AC. to 35 amps, 13 volt. D.C. £14/10, 

POWER ALTERNA- 
! TORS. H.P.. 503) cycles. 20 

amps., 10 volts, with coupled 
eXciter, 23/10. Worth treble. - - Ditto double, type W. 500 
cycles. 100 volts. 3 amps, and 
70 volts, I amps. D.C., 25/lo. 
RADIO ROTARY CON- 
VERTKRS. For D.C. mains 

'1 tO 130 V. AC. output. bi 
silence cabinet, with filter. 

- All sizes in stock, from il 
watts upwards, 30, 50. 
1(10. 200. 400 and 03/o 
watts : 1 kw., .11 kw, 
etc. Also 50-watt size 
12 volts and 50 volts 
Input. T.V.T. sets 6 -/ volts to AC. 251-. 

ROTARY CONVERTERS, all sizes, largo ad small. 
single phase and 3-phase. Seelal Crypto Constant 
Potential Chsrger. coupled to S.?. motor with D.C. 
output of 8 volts 50 amps, and 103) vOlts 1 amp. Fine 
set, worth £50, with switchboard, sale £30. 
ELECTRIC MOTOR PUMPS. A.C. or D.C.. from 12 
volts to 250 Volte. lix) gals. per hour to Oft., 77/6. Fitted 
In lin, double-hinged-container. 14/8. No. 2 R. 200 
gallons per hour to 20 ft.. £6 17e. lId. 
PUMP FLOAT SWITCh. 45.. Dble. Pole, 55/-. Foot 
valves lin.. 2/8. Welded Steel 1 pint H.P. Containers 
or Surge Pots, 2/8. 
ELECTRIC AIR COMPRESSORS for Spray Painting 
and Tyre pumping, coupled to motor, 25 15e. and £7 lOs.. 
A.C. or D.C. Foot operated Paint Spray Sets with Gun. 

JUDGING by the correspondelice which 
we are still receiving, it wduld appear 
that the real enthusiasts are still able 

to find timo for the continuation of their 
hobby, in spite of the summer months and, 
in a great number of cases, longer hours of 
working. We have taken a few letters 
at random from the rather extensive 
B.L.D.L.C. mail, and these, we think, bear 
out the contention mentioned above. 

Member 6711 enclosed a photograph of 
bis equipment, which is reproduced below. 
He says: "The R.X. at the top of the rack 
is a four-stage SW. receiver, consisting of an 
H.F. Pen (Hivac ItP2l5), in aT.R.F. stage, 
which incorporates the usual tuned-grid 
system. The detector is a triode, D210, and 
this feeds an R.C.C.-coupled stage, L210, 

be willing to act as receiving depots, all 
other members in their localities could 
take all their old condensers, those of the 
variable type having aluminium frames or 
vanes, together with all other scrap 
aluminium, to them, and the collectors could 
then take the material to the nearest 
authorised depot. I am sure if members will 
look through their junkboxes, they will find 
many odds and ends of aluminium which 
they do not require." 

The above suggestion is certainly very 
sound, but in view bf instructions already1 
given in 'the Nath5nal Press and to avoid 
complications, we think it would be more 
satisfactory if each member took his own 
contribution to the nearest official collecting 
centre. We hope every member will take 

- Dynamo. £13. 75 LargOr size 
bedplatc with 30 volts 5 anips. 

- I 5W. Petrol Electric Sets. 
500 watts. 2-stroke water-cooled 

I h.p.. I cyl. engine on bedplatc direct-coupled to 50/70 
volts lo amps. D.C. Dynamo, magneto ignition, fuel 
and oil tank, £17/jo. 
A few unused I h.p. and 2 h.p. air-cooled engines on bed 
for direct drive, cheap. 
AC. MAINS I.ESDIX TUN- 
GAR CHARGERS. Two models. 
No. i for 70. volts 8 amps. with 
meters and controls, etc.. 100 
cells a day, £711718. No. 2 Tunear 
for two 5 amps, circuits with 
meters and variable volt con- 
troIs. 70 volts, 10 amps., for 
200 cells, bargain, £12115. 
DAVENS)r A.S.C.4. 4-circuit charger for up to 80 
cells. List Price £32. Pour Sets of Auto-charge regu- lators, of i amp. i amp.. 2 amps., and 2 amps, or three 
of lamp.. 2 amps, and 2 amps., or one of 50 volta 6 amps. Fine steel Clad set Complete, £14110. 
METAL RECTIFIERS for charging on A.C. Mains. 
The NI'I'NDAY will keep your battery St. 
Model N/A21, charge 2 vOlts. I amp., 1216. 
Model N/AOl, Trickle charge 6 volts, I amp., 17/8. 
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-CUT THIS OUT AND KEEP IT-- 

1k i See also our other advert, on page 4O. riq-Disfa ce' 
TA 

rie r s'CI u b 
PETROL ELECFRIC SETS for Lighting 

Half h.p. DECT COUPL. 
and Charging 

150 watts D.C.. 1.a50 r.p.m.. 
2-stroke water-cooled 1-cyl. En- 
ging, magneto IgnitIon. On 
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Elementary Radio 
Television 

1f you wish to pass a Radio examInation, 
Indicate it below. 

Inst. 01 Wireless Technology 
P.M.G. Certilicate tor Wireless Operators 

Provisional Certificate in Radio Telephony and 
Telegraphy tor Aircralt 

City and Gsilds Telecommunications 

Nanse ............................. Age.... 

Address ................................... 

(UsO senes tamD on unsealed envelope. 

wave-bands, Including 5-10 metres, variable selectivity 
inter-station noise silencer, chassis, valves, and auditor- 
ium speaker complete, £16116; su iS-valve twin 
chassis including such refinements as varial,le selecti- 
vity', contrast expansion, C.W. beat oscillator, variable 
sensitivity, inter-station noise silencer, with valves and 
auditorium sjseaker, £28/17/6; any tmerican valve 
for 1625-1040 receivers for Of- each (only firsts such 
as Raytheon, National Union, &c., supplied). Why 
not call and handle these receivers at your leisure 
tiso in stock a ièw Amerícais PA. speakers and 

cabinets. There is iso obligation to purchase. A terna. 
tively, fully illustrated catalogues will be forwarded 
on receipt of 2d. stamp. 
Challenger Radio Corporation, 31, Craven Terrace, 
Loudon, W.2. Paddinglon 649e. Nearest point 
M9bIe Arch, down iiayswater lId., turn 5th right. 

A.C. and Output Volts 0-2.5 up to 1,000 in 
6 ranges. 

D.C. AMPS., 0.1 m.a. to 2.5 amps tn 4 ranges. 
OHMS, ranging from I to lO megohms in 

4 ranges, making 32 ranges in all. 
All Taylor Instruments are British made and 

Guaranteed for 6 months. 

T A!Yht_O 
ElectrIcal Instruments 
Ltd., 419.422 Montrosè 
Avenue, Trading Estate, 
SLOUGH. 
Telephone : SLOUGH 20051. 

'% tOR THE 
RADIO SERVICE MAN, 
DEALER AND OWNER 
The man whO enrolls for an I. C. S. Radio 
Course learns radio thoroughly, com 
pletely, practically. When he earns his 
diploma, he will KNOW radio. We are 
not content merely to teach the prin. 
ciples of radio, we wont to show our 
students how to apply that training in 
practical, every.day, radio service work. 
We train them to be successful! 

;,dTERNATIONAL CORRES1'ONDENCE SCHOOLS, 

Dept. 94A, International Buildings, 
Kingeway, London, W.C.2. 

Please explain fully about your Instruction in 
the subject niarlied X. 

Complete Radio EnEineerin 
Radio Service Entineers 

Apparatus, Uesijned sud manufactured by T. R. 
McElroy, World's Champion Telegraphist. Sole dis- 
tributors: Webb's Radio, 14, SoliÓ Street, London, 
Wi. 'Phone: Gerrard 2089. 

MORSE TRAINING 

WIRELESS Code Courses. "Book of Facts" Free.- 
Candler System Co. (LO.), 121, Kingsway, London, 
W.C.2. 

NEW LOUDSPEAKERS 

3,000 Speakers, P.M. and energisesi 41mm. to 14th. In- 
cluding several Epoch ldiis.-Slnciair Speakers, 
Pulteney Terrace, Copenhagen Street, London, Nl, 

NEW RECEIVERS AND 
AMPLIFIERS 

"CHALLENGER Radio Corporation," the best firm 
for reliable and fully guaranteed ultra-short-wave 
radio, have on view in London some of the finest 
receivers ever made; for Instance, a five-valve TRF 
Midget (2 bands) st 75/- 

; 
t mains-battery trans- 

portable (operating without alteration on AC., D.C., 
or batteries), at LS ; an 8-valve radiogram chais with 
valves and speaker, 4 wave-bands, at £8/8; a 6-valve 
tuning unit with five wave-bands, including 4-1O 
rnetre, at £8/18/6; tuning unit with output stage 
tuid speaker at £11 ; a 13-valve receiver with five 

32RArTGE 
U1IVERSAL METER 

. 

MODEL 90 
This Taylor Model 
901s acknowledged 

- - 
as a dependable, 
sensitive and 

. 
accurate meter for 
Radio and General 
Test requirements. 

t,, 
-- PRICE 

- "i: ... £8-15-O 
- Complete wich detailed 

,, book ot instructions. SS O i - Delivery at present ex 
- . stock. 

THE 32 RANGES cover: 
D.C. Volts O-0.25 up to 1,000 in 7 ranges. 

0-25 o. 0-250v. 
0-500 o. 

D.C. CURRENT 
0-2.5 mA. O-25 mA. 
G-5 ,, o-loo 

0-500 

RESISTA NCE 
0- 20000 ohms 
0-100,000 
0-500,000 
0- 2 megohms 
0-5 
O-lo ',, 

resistance is 200,000 olam.s. 
Complete so-itt. leads, inter- 
cliangealße testing prods and 
crocodIle clips; and instruc- 
tioii bOoklet. 

Write for Jetty descriptive 
literature and current prices. 

Sole Proprietor, & Massficl'nrfl 
Automatic Coil Winder & 
Electrical Equipment Ca., Ltd. 

Winder House, Douglas Sc., 
London, SW.L 

'Phone: Victoria 340417 

LOUDSPEAKER REPAIRS 

LOUDSPEAKER repairs, British, American, any 
make. 24-hour service, moderate prices-Sinclair 
Speakers, Pulteney Ter,ace, Copenhagen Street, 
London, Nl. 
REPAIRS to moving coil speakers. Cones/coils 
littetl or rewoun(l. Fields altered or wound. Prices 
quoted, including eliminators. Pick-ups and speaker 
transformera rewound, 4/6. 'l'rade Invited. Guaranteed 
satisfaction. Prompt service, 
LS. Repair Service, 5, Balliaiu Grove, London, S.W.12. 
Battersea 132L 

MORSE EQUIPMENT 

FULL range of Transmitting Keys, Practice Sets, 
Oscillators, Recorders and other Radio Telegraph 

Tli FLuxirE GUN is always ready to plut 
FlusslIe on the soldering 10h tnstantI. A little 
pressuu-e places the right quantity on the rigl,t 
spot and one charging lasts fu.. ares. Priec 

lid. or tilled 216. 
Writ,- for Free ltook on t Io' art of" soft "Sohle,-- 
jog and ase for Lo-allu-I on CASE-IiAICDENIVG 
STKEE and TEMPER ING TOOLS sotek FLUXITE 
FLUXITE LTD. (DeoL W.P.). DRAGON WORKS- 

BERMONDSEY ST.. SKI. 

FUXITE 
SIMPLIFIES ALL SOLDERING 

j . 

.-' 

THE UNIVERSAL 

A 01M 
Regel. Trade Mark 

ELECTRICAL MEASURING INSTRUMENT 
WeIghing only iSoz. and 

D.C. VOLTAGE measuring but 4x"X1, 
O-75 mV. 0-lOO V. this is n really portable meter 
0- 5 a. 0-250 y. of laigh accuracy for measuring 
0-25 a. O-500 a. £C. & D.C. volta, D.C. mliii- 

amps and ohms. An accurate 
A.C. VOLTAGE moving-coil movement gives 

0. 5 a, O-lOO V. a 3" full scale deflection. Total 

(undrilleti) from noted makers. We liare hundreds in 
stock (no catalogues). Send measurements of chassis, 
etc., and say what kind of cabinet required. Stamp 
for reply. inspectIon invited. 
H. L. SMITH ANDGO., LTD., 089, Edgware Road, 
W,?. Tel.: Pad. 5891. 

LITERATURE 

NEW Edition. American Amateur Relay League 
Handbook. 500 pages of upto-t1ie-mimtte technical 
Itifocmatlon, 8/., post 6c1.-Webb'a Stadio, 14, Sobo 
Street, London, Wi. 'Pitone : Gerrard 2089. 

BRAND New Edition "Amateur Radio Handbook," 
330 pages, 4/. post free.-R. S. G. B., iii, Ashridge 
Gardens, London, N.13. 

You should llave seen " EH " tear his hair. 
1V/ten his aerial feti a la terre. 
But if he'd fixed It right ; tlusl's to saj, with 
FLUXITE 

It. flot he. would be In lbs air. 
See (lint FLIJXII'E la aissays by you-In the 
houuse-gai'aae--workshop--u luerevep speedy sol- 
dering is needed. Used for 30 years In govern- ment Works and by lending engineers and manu- taci drei's. 0f lronnsougei's-ln lins, 4d., 84., 
114 attd 2'S. 
Ask to see tite FLUXITE SMALL-SPACE SOI.- nEttiNG SET-compact hut sudistautiul- 
complete with full lnsii'uetions. 718. 

TO CYCLISTS'! Your wheels will NOT keep 
round and true, unless the spokes are fled u'ith 

fitte wire at the cr000ings AND SOLDERED. 
Titis makes a rancit stronger wheel. lt's drnple I________ 
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The LITTLE METER that does the 

BrG 
JOBS 

- - BELTLSU hADE 

PRACTICAL WIRELESS 

Classified Advertisements 
ADVERTISEMENTS are aecepted for these columns 
at the rate of 2d. per word (minimum charge 2/- 
each paragraph). Series discounts of 5 per cent, for 13, 
10 per cent, for 20 azul 15 per cent, for 52 insertions 
arc allowed. Ali advertisements must be prepaid. 
EACH paragra h will comnnience with the first word 
priiitcd ¡il bold face capitals Additional w'ords in 
hold face capitals are -charged st 4d. per word. 
ALI. contmuniezmtions should be addressed to the 
Advertisement Manager, Practical Wireless," Tower 
louse, Southampton Street, London, W.C.2. 

CABINETS 

A CABINET for every radio purpose, Surplus cabinets 
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The "Fluxite Quins" at Work 

Éi 
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V 
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I British Institute ot Engineering Technology, Street, London, Vf.C.2. flo,n.. 7. 19, 19, 9ttlord PI.. W.1 
J 

Midget DR. Coils 5/6; Morse Tapping Keys, 3/-; 
Buzzers, 1/6. 
2/- Tool or Instrument Carrying Cases, ex Govern- 
ment Stack. Wood 9". x 7 x r, 2/-. 
SOUTHERN RadiO, 46, tisle Street, Lndos, WC. 
Gerrard 6653. 

ADVERTISE. -. 
Turn those surplus compo- 
nents into cash ! The classified 
columns of " Practical Wire- 
less " are scanned by most of 

our readers. Here you will 
find a ready market for your 

- surplus components. Special 
rate of Id. per word (minimum 

lì-.) 

Send your advertisement with P.O. to :- 
Advertisement. Manager, " Practical 
Wireless," Tower House, Southampton 

construction, with Trolitul insulation. 15 mmf., 
1/9 ; 23 mmi'., I/lo ; 40 mmf., 2/- ; 100 mml., 
2/3 ; 160 mmi, 2/7 ; 250 mml., 2/Il. 
PREMIER SHORT-WAVE COILS, 4- and 6-pin 
types, 13-26, 22-47, 41-49, 78-170 metres, 2/- each, 
with circuit. Special set of S.W. Coils, 14-150 
metres, 4/9 set, with circuit. Premier 3-band 
SW, coil, 11-25, 19-43, 39-86 metres. Suitable 
any circuit, 2/11. 4- or 6-pin formers, 1/2. 

CARDBOARD ELECTROLYTICS, 500v. working 
4nif.or8mf.,1/9 ; 84-Smf., 3/6; SOmf. 12v., 
1/2 ; 25 mf. 25 V., 1)2 ; 50 mf. 50 y., 2/-. 
UTILITY Micro Cursor Dials. Direct and 100 1 
Ratios, 4/3. 3-wave Full Vision Dial, 6/9. 
LISSES Dual Range Screened Colis, medium and 
long waves, 2/9 each. 
Orders 6/- and over sent Poet Free. Under 5)- 
please add td. postage. All enquiries must be 
accompanied by 21d. stamp. 
ALL POST ORDERS TO Jubilee Werks, 167, 

Lower Clapton Read, London, E.5. AiaIlerst 4723 

CALLERS O Jukilee Works er our NEW 
PSEMISES, 169, FLEET STREET, E.C.4. 

Cenlrat 2833 

cr50, High Street, Claphm, S.W.4. Maeouluy2381 

This coupon Is available until August 7th, 1940, ! 
and must iseconipany all Queries and Hints. 

PRACTICAL WIRELESS, 27/7/40. 

1- 
[GIN[ERINC OPPORTUNIT([S', 

Fre,1t 
This unique Handbook 

PAGES sei ?'E 
tO 

- - A.M.l.MeehE., 
IA.M.LA.E., AJ1.I.W.T., 
A.M.I.RE.. and similar quallilca- 

Uons WE GUARANTEF.-' NO PASS-NO EFE." 
Details are given of over 150 Diploma Courses in ail 
branches of CIvil, Mes-h., 151cc., Motor, Am-o, Radio r 

and Producihin Engineering, Telewislon, BulIdtflg, 
I)ras,riiivmanship, Tracing. In',pce* ion, Govcrn- 
nient Emplo5meni, etc. Write foi- this enlightening 
handbook to-day FREE and post free. 
.iS.s 50 ra,ho k000kdp, a,,, o5lai, .Siraolie. pi, is (0. &rthSL 

DENCO.-Ultra low loss SW. componente, receivers, 
polystyrene Insulation. Send 241. for Catalogue.- 
Warwick Itoad, Clacton, Essex. 

COULPHONE Radio. Change of address to St.son 
Road, New Longton, Preston. Goods previously 
athertlsed still available. . Crystal PIckups, 18/6. 
Kola (112's with transformer Energised 52/6, 
P.M. 65f-. 40 per cent, discount on valves. Stamp 
for lists. 

RADIO CLEARANCE, LTD. See previous issues for 
full list of bargains. 
RADIO CLEARANCE,' 'LTD., 63,' High Holborn, 

London, W.C.1. Holborn 4361. 

SOUTHERN Radio's Bargallsn. 
ALL Guaranteed. Postage Extra. 
5/- Parcel of useful Components, comprising Con- 
densers, Resistances, Volume Controls. Wire, CIrcuits, 
etc. VaIne 25/-. 5/- per parcel. 
15/- ServIce Man's Component Kit. Electrolytic 
Condensers, Volume Controls, Resistances, Tubular, 
Mica, Paper Condensers, Valve Molders, etc. 320 
articles contained in strong carrying case, Ox 7' x r, 
1,5/- the Kit. 
5/- 100 Wire-end kesistanees, assorted capacities. 

and i watt, 5/- per 100. 
ORI6OND Loud-speaker Units, 2/0. Crystal Sots, 
5/6; Westectors Type W2, 2/6; Crystal Detectors, 
2/-; Crystals, Od.;" P.O." Microphones on Stand, for 
use wIth any receiver, 5/-t Telsen W340 Iron-core 

Models 1,250 and 2,500 ohm field, 59/6. 
MAINSTRANSFORMERS. Manufacturern'surplus. 
All brand new ansi Guaranteed. 
Input 110 y. and 220 V. A.C. Output 325-325 e., 
120 ma. 6.3 y., 2-3 amps., 5 y. 2 amps, CT., 
7/6 earls. Input 230 y. AC. Output 325-325 y., 
75 ma., 5 y. 2 amps., 6.3 e. 23 amps. CT., 6/6. 
each. Input 100-250 s., 300-300 e. 60 nIa. 4 s. 
5 a. ,T., 4 s. 1 a., 6/11. Output 325-325 s. 180 
m.a., 5 e. 2-3 amps., 6,3 y. 2-4 amps., 12/6. 
PREMIER BATTERY CHARGERS for AC. 
Mains. WestInghouse Rectification complete and 
ready for use. To charge 2 volta at amp., 11/9 
6 volts at 4 amp., 19/- ; 6 volts at 1 amp., 22/6 
12 volts at i anip., 24/6 ; 6 volts at 2 amps., 38/6. 

REPLACEMENT VALVES FOR ALL SEIS 
EUROPA MAINS VALVES. 4 y., AC. Tys, 
A.C.IH.L, A.C./L., A.C.'S.G., A.C.JV.-R.S.G., 
A.C./H.P., A.G,/V.H.P. (5-pin), all 5/3 each, 
A.C./H.P A.C./V.H.P. (7-pin), 7/6. A.C./Pens- 
I.H., 7/6 ; A.C./P.X.4, 7/3 ; Oct. Frei. Changers, 
BIC ; Doubla Diode Triodes, 7/6 ; 350 e. F.W. 
Rect., 5/6 ; 500 a. F.W. Rect., 6/6 ; 13 e. .2 amps. 
Gen. Purpose Triodes, 5 6 ; H.F. Pens and Var.- 
Mu H.F. Pen., Double Diode Triodes, Oct. Freg. 
Changers, 8/6 each, Full and Halt-Wave Rectifiers, 
616 each. 
TRIAD HIGH GRADE U.S.A. VALVES, all types 
in ytock. Standard tubes 5/6 each. Octal Base 
tubes, 66 each. 8(1's 4/6. 
PREMIER Short-Wave Condensers, all-brass 

BOOKS 

YOU need this war atlas when you read the newspapers 
or lisien to the wireless bulletins. "Newues Compre- 
hensive War Atlas' will make the lrogress. of,tlw 
conflict understandable In all its aspects. 8 pages of 
war maps, Including the ScandInavian countries, 
Western Front, Balkans, and all countries whose 
frontiers adjoin or are near those of the, belligerents. 
With war strengths of the Armies, Navies, and Air 
Forcs of the Nations-Of all newsagente and book- 
sellers, 1/6 net, or by post '1/9 from the Book 
Publisher, George Newnes,' Ltd., Tower Rouse, 
Southampton Street, Strand, London, W.C.2. 

KNOW what to do before the doctor comes-Learn 
from the new book, "First Aid For The Householder," 
and yonr knowledge may be the means of savIng a life. 
Deals In simple language with all kinds of injuries 
and their treatment, war-gases, shock, and the minoS 
aIlments of everyday life. Clearly illustrated.- 
Of all booksellers, 1/6 net, or by hiost 1/9 from 
the Book l'ublisher, George Newiies, Ltd., Tower 
flouse, Southampton Street, Strand, London, W.C.2. 

FREE ADVICE BUREAU 

COUPOÑ 

WEBB'S Radio Map of the World enables you to 
locate any station heard. Size 40' by 30" 2 colour heavy 
Art Paper, 4)6, post 64. LImited supply on Unen, 10/6, 
post 64. WEBB'S Radio Globe-superb 12 Ml- 
colour model. Radio prelixes, zones, etc. Heavy oxy- 
tiise.l mount. Post Paid. 27/6.-Webb's Radio, 14, 
Sobo Street, London, W.L 'Phone: Gerrard 2089. 

RECEIVERS AND COMPONENTS 

BANKRUPT Bargains, Brand new 1939-40 models, 
well-known best makes, makers' sealed cartons, with 
guarantees, at less 30%-40% below listed prices ; also 
Midgets, portables. Send 2d, stamp for lists.- 
Radio Bargains, Dept. P.W., 261-3, Lichtleld Road, 
Astee, litriningtam. 

VAUXHALL.-AIl goods previously advertised are 
still available; send now for latest price list, free.- 
Vauxliall Utilities, 163a, Strand, W.C,2 

Bet., 4-watt Output Tetrode, F.W. Ree. 200-250 
volt, choke output, 13-170 metres. Complete 
kit of ports with drilled panel and chassis, 
£411010. Factory built and air tested, LS/lo/O. 

LEARNING MORSE? "-PremlerMorsePractice 
Rey on Bakellte Base, and Brass Movement, 3/3. 
General Purpose Morse Key, 5/10. Heavy Duty 
TX Key on Cast Base, 10/-. Bakellte Buzzers, 
1)9. Complete Kit of Parts for Valve Oscillator, 
as described in W.W. "Learning Morse," 25/-. 
MOVING COIL SPEAK ERS, complete withuniversal 
Transformers, Celestion Souiidex r P.M. 12/6. 
Magnuvox 8 2,000 ohm field, 14/6. B.T.H. 10' 
1,650 ohm field 17/3, less transformer, 11/9. 
SPECIAL OFFER. ROTHERMEL PIEZO BRUSH 
CRYSTAL PICK-UPS. New Junior PU. with 
arm, 19/6. Standard S.S Model with arm, 29/0. 
P.IJ. head only, De Luxe Model, 19/6. 
ROLA MOVING COIL SPEAKERS, complete with 
Transformers. Olin. P.M., 12/6. Sin. P.M., 16/6. 
lOin. P.M., 22/6. G12 P.M., 66/-. Energised 

YOUNG MEN (15-20 years) urgently needed to train 
s Radio Officers for the Merchant Navy; short 

training period; low fees; boarders accepte& Write 
or call for full particulars-Wireless College, Calmore, 
Southampton, or Wireless College, Colwyn Bay. 

7j d4"J 

WANTED, Used and Unused AluminIum Record- 
ing Discs, cheap for cash.-Landauer, Murchetts Farm, 
Ockley, Surrey, 

COMMUNICATION receiver, RME-69, with fl.B.20. 
Preselector preferred, or similar particulars.-20, 
Oakwood Road, Sutton Coldfleld. 

WANTED,-Pair Triogen coils with spindleand position 
register. Good condition, moderate; poke on p.c. to 
Poole, 50, Oxford Road, Southsea. 

given &,eiow. 
ARMSTRONG RFS6 All-wave adlogram chassis with 
11F. pre-ampliller, supplied cômplete with ihatched 
moving-coil speaker. £6 lOs. Od. 
ARMSTRONG RFPP7 All-wave Itadiogram cIlassis 
with Jt.F. pre-ampllfier and Posh-puli output using 
PX4 valves capable of handling 6 weitta. £7 iS. Od. 
ARMSTRONG 7 stage Radiogram chassis complete 
with snatched speaker, £4 10v. Od. 
ARMSTRONG have several other models. Please 
write for particulars. 
ARMSTRONG COMPANY, WARLTERS ROAD, 
HOLLOWAY, LONDON, N.?. 

RADIO MAP AND GLOBE 

with all components, diagrams, and 2-volt valvss. 
3-Band S.W. l-Valve Kit, 14/9. 3-Band S.W. 2- 
Valve Kit, 22/6. 

DE LUXE SW. KITS 
Complete to tise last detail, including all Valves 
and Coils, wiring diagrams' and lucid lhstructlons 
for building and working. Each Kit is supplied 
with a steel Chassis and Panel and uses plug-in 
Coils to tune Trom 13 to 170 metres. 
1 Valve Shert-Wave Receiver or Adaptor Kit 20/- 
1 Valve Shed-Wave Superhet Converter Kit 23/- 
1 Valve Shed-Wave A.G. Superhet'Cenverter 

Kit ...... ' .... 26/3 
2 Valve Shert-Wave Receiver Kit .... 29/- 
3 Valve Shert-Wave Screen Grid and Pentode 

Kit ----------- 68/- 
NEW S.W. A.C.4 KIT. H.P. Pentode, Pentode 

fH4, TV4. VPI3C, IIDT13,Ñ31, VU3. Aluinipluni 
Screening Box, 8-section, 54m. x 34m. X 4m., 1/3 each. 
Superior Rubber Covered Aerial Wire for SW. recep- 
tion, loft., 2/0 post free-London Central Radio, 
23, Lisle Stréet, London, W.C.2. Gerrard 2060. 

SHORT-WAVE EQUIPMENT 

"H.A.C." one-valve Short-wave Receiver, famous 
for over 5 years, now available iii kit form; complete 
kit of precision components, accessories, full instruc- 
tions, 12/6. post Cd., no soldering necessary; descrip- 
tive folder free on request.-A. L. - Bacchus, 109, 
Hartington Road, SW.8. 

TUITION 

July 27th, 1940 

RADIO CHASSIS 

ÄRêtAoiG COMPANY have a limited síl1)6r of 
chassis not included Ip the current catalogue, but 
carrying the makers' guarantee. Chassis are otferd at 
especially economical prices. Several examples aro 

PRACTICAL WIRELESS 

PREMIER RADIO 
SIIORT.WAVE KITS IDEAL FOR OVERSEAS 

NEWS AND MORSE RECEPTION. 

Incororatiug the Premier 3-Band S.W. Coil. 11-80 
Metres without coil changing. Each Kit is complete 

- lii 

RECEIVERS AND COMPONENTS 

20 ONLY NOW LEFT.-JC.B. 6-valve chassis, 8 press 
button A.C. mains superhet, 3 wave bands (S.M.L.) 
magic-eye tuning indicator, manual tuning, less valves, 
in perfect condition, price 35/ carriage paid. See also 
orevious issues for other barszains. Valves required: 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


publication or advertising, literary or pictorial ¡natter wflatsoever. 

Electric Motor Coaches, Carriages, Wagons and Auto-Couplers. 
Track, Layout and Engineering Works. 
Third-Rail and Two-Rail Systems, Control and Signalling. 
Architectural Features, Etc., Etc. 

Profusely Illustrated and Handsomely Bound 

'I 
L N E E 

I endose P.O. value 3s No ............................... 

NAME ........................................................................ 

ADDRESS .................. 

P.W. 27.7.40 

Oeortje Newne. Ltd. 

Published every Wednesday by GEORGE NEWNES. LIMITED. Tower House, Southampton Street, strand. London, W.C.2. and Printed in England 
I RADIO 1 6 by TIlE NEWNES & PEARSON PRINTING CO.. LTD. EXmOOr Street. Londo W.lO. Sole Agents for Australia and New Zealand: GORDON & 
JTRAINING GOTCH. LTD. South Africa: CENTRAL NEWS AG5NCY. LTD. Subscription rates Including postage: Inland lIs. jOd. per annum, lis. ue. for six 

MANUAL p.w. months : Abroad Ils. Bd. per annwn, los. lOd. for six months. Registered at the General Post Office for the Canadian Magazine Post. 
CONDITIONS OF SALE AND SUPPLY-This periodical is sold sublect to the following conditions, namely, that it shall not, without the wrlttcn 
consent of the publishers first given, be lent, resold, hired out or otherwise disposed of by way of Trade except at the full retail price of 4d. and that 

it shall not be lent, resold, hired Out or otherwise disposed of in a mutilated condition or In any unautliorised cover by way of Trade or adixed to or as part of any 

Do you know the principle by which electrically- 
controlled model railways work INDOOR MODEL 
RAILWAYS deals with this most fascinating subject n a special chapter, 
and it is written simply so that you are able to understand with ease the 
secret of the mechanism hidden beneath the " boiler." 

"INDOOR MODEL RAILWAYS" 
is the standard work on . he subject, with fullest 

inforrnatioñ on: 
Early Small Gauge Railways : Origin'of HO and 00 Gauges. 
Gauges, Scales and Dimensions. 
Electric Traction Motors Rotation and Reversing. 
Prototype Locomotives and Modelling Same. 
Motor Mechanisms and Their Adaptation to Prototype Engines, 
The Twin Railway, Its Locomotives and Electrical Working. 

POST AT ONCE! Fill up the form below and enclose 
with a postal order for 3/- (2/6 for the book at half-price, 
plus 6d. for postage and packing). INDOOR 
MODEL RAILWAYS will then be posted to 
you and you can start work on a hobby that 
has enthusiasts in every part of the world. 

To the Book Publisher, George Newnes, Ltd., 
Tower House, Southampton Street, Strand, 

London, W.C.2 

Please send me INDOOR MODEL RAILWAYS at 'the special 
price of 216 pIus 6d. for postage and packing. 

i- 

\,,). 

sil» 
IT'S extraordinary, Isn't it, how everyone loves to operate a 

miniature railway, even if it's only a clockwork set. We can 
amuse ourselves for hours with engines, points and signals and 

there's endless fun in working out all sortsof intricate track layouts. 
To-day every reader of " Practical Wireless " can become a 

model railway enthusiast by obtaining this splendid book on the 
subject, written by one of the best-known model railway experts 
in the world. lt is sold normally for SI-, 
but by special arrangement there is a copy 
reserved for you for only 216 plus 6d. for j" 
the postage and packing. 

'4 

RAILWAYS" 

SCALE DRAWINGS 
& PHOTOGRAPHS 
The smali reproduction of the book on right shows 
engine types, and designs for coupling. Throughout 
the book there are special photographs of engines, 
wagons, coaches, station layouts and railway buildings, 
and designs and plans for tunnels, track, crossovers, 
signals, point levers and all the other exciting things 
that go to make up a big railway system. 

ELECTRIC WORKING- 
-HOW IT IS DONE 

) *44 

- -, 
E. W. TWINING 
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