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PRACTICAL WIRELESS November, 1956 

o 
MAXI GLASS 

i: ó SCALES 
SCALE S2. For use with 5(t) pF. tuning Condenser. 

This Glass Scale is printed in Yellow with Long, Medium 
and Short Wavebands and a 0.100 Logging Scale. Station 
names, Amateur and Broadcast Bands are prominently marked 
Designed for use with Coil Packs CP.3 ¡500, CP.3, G, CP.3 F. 
CP.3F /G and also 500 pF tuning coils. Very suitable for use 
with a 3 Waveband Coil Pack (CP.3 500 or CP.3 1G) leaving 
the Log Scale for tuning a V.H.F. F.M. Tuner. 

Scale coverage : Long Wave 800 -2.000 metres. 
Med. Wave 200 -550 metres. 
Short Wave 1 6-50 metres. 
Log 0 -100. 

The Scale measures 8 1,in. x 61 in., and is for a cabinet 
aperture of 61in. x 5$in. 

The Kit comprises of : Glass Scale, Back Plate, Pulleys, 
Rubber Scale Mounts, Pointer. Drive Cord. 4 B.A. Screws, 
Nuts. Spacers and Assembly Instructions. 

PRICE 15/. 

SCALE SI. " MAXI -Q " Basic 5 Waveband Glass Scale as above for use with 315 pF Tuning Condenser. 

This five -colour glass scale covers the following bands : Long Wave 150 -400 Kc 's, Green : Medium Wave 530 -1,600 Kc s. 

Red : SW.I 1.5 -4 Mc /s, White : SW .2 4- 13 Mc s. Blue : SW.3 10-30 Mc s. Yellow. 

PRICE 15/- 
Obtainable from all reputable stockists or direct tram works. 

SEND 1/- IN STAMPS FOR GENERAL CATALOGUE. 

DENCO (CLACTON) LTD, 357/9 OLD RD., CLACTON -ON -SEA, ESSEX 

1113' 1( JE' 4C 43' 

ALL -IN -ONE 
RADIOMETER 

is Circuit Test 
it L.T. & H.T. Tests 
* mA Test 
+ Valve Test 

Use the Plrco All -in -One RADIOMETER for the 
practical testing of all types of radio and electrical 
apparatus. You can carry out continuity and 
resistance tests, check H.T., L.T., and G.B. 
voltages, also Household Appliances, Car 
Lighting Systems, Bell Circuits, etc. May be 
used on A.C. or D.C. mains. ONLY 

Obtainable from your local dealers 

Write for u)fartnative folder to:- 
32/6 
COMPLETE 

PIFCO LTD., WATLING ST., MANCHESTER 4 

and 36 -37, UPPER THAMES ST., LONDON, E.C.4 

MAKE SOUND JOINTS SIMPLY 

BY USING Multitore 
ERSIN MULTICORE 

Contains 5 cores of 
extra -active, non -corrosive 

Ersin Flux. Prevents oxidation 
and cleans surface oxides. 

SIZE 1 CARTON f B' 
Iru, 5- 

HANDYMAN'S Lt at' 
CARTON 

Suitable for 200 6d. average joints. 

Wherever precision soldering 
is essential, manufacturers, 
engineers and handymen rely 
on MULTtCORF. Theresa 
MULFICORE SOLDER just made 
for the job you hase in hand. 
Heir are some of them. 

ARAX MULTICORE 

HOME CONSTRUCTORS 
216 PACK 

In addition to the well -known 
Home Constructors Pack ( con- 
taining I9ß. of 18 s.w.g. 
60/40 alloy) a similar 
pack is now avail- 
able containing 
40ft. of 22 s.w.g. 
60/40 alloy 
especially suitable 
for printed circuits. 

FOR METAL FABRICATION 
(Vol wire -to -tag Joints) 

Contains 2 cores 
ofArax flux. Flux 
residue is easily 
removed with 
water. 
SIZE 8 CARTON 
5f- 

Handyman Carton 6d. 

BIB WIRE STRIPPER 

AND CUTTER 
Strips insulation 
without nicking wire, 
cut, wire cleanly, iIN61V 

splits extruded 
flex 516 each 

iu 

MULTICORE SOLDERS LTD., 
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 
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Al,/ SPECIAL OFFER 12 VALVES for 18/ -, Post 2/ -. 
JALMAj_ LIMITED STOCKS -ORDER NOW. 

N Jr"--- Those are NOT the usual 2 X 2 EG34 types offered. A good selection of obsolete and older typa 
valves -of great interest to all constructors and service men. iF\ 

ARE YOU BUILDING 
THIS POPULAR KIT? 

:Modern Portable. A.C. D.C. Mains 
, Battery Receiver. Four valves, DK96. 
DL96, etc. 2 Waveband Superhet. 
In an attractive Lizard Grey Case. size 

Stin. x Bin. x 4¢in, Full Kit of Parts 

down to last nut and holt. 

£9.9.0 
Or if you prefer you can build 
the battery version first for 
£71716 and add the mains 
Components later. PosC extra 
on Kit 3' -. 

CHOKES 

aI. 
10B .'_011 01ao.. 911 01 A. l'I:"op 

enustrnet ion. tau+ 9'3 
11411.21111 olnu., 1:10 M, A. I-lamp 

ennatroet each 13'- 
11.11.000 ohms. 40 M.A. Midget 

('asp court curl too. each 5.8 

TRANSFORMERS FOR BATTERY 
CHARGERS 

20.1 v. ín1.111 t;appr,1 0-I2 v. 1 

atop , each 139 
230 v. Input lapsed 6-12 y. O 

amp. each 19'- 
HEATER AUTO TRANSFORMERS 
l tesigned t. mlant l.a- 
le0sion voltages .4 v 

r 

0 

r101in: 
s-. al 

111,^- centre lnppe.1 and inter- 
changeable. I ::aclt 7'9. 

TRANSFORMER MT8 
Small . true-former soil able 
for '1V converters. r l'rii,,a,v 

rndary 411 M 1 

ml 0.0 v., la amp. 1711. 158 e.0 -h. 
postage I'0. 

WESTINGHOUSE RECTIFIERS 
'f,: lee 141`;, 139 eielt. 

OUTPUT TRANSFORMERS 
Mnlri Ilatn, '1'01x. each 8'8 
Midget for 004 pmt pot. each 4 5 
Stand:01 0.11110 ohms. a vh, 4 8 

11itmthml l u,raa,,,luo., p.r'S 4 

Full Circuit Diagram, 
Shopping L i s t, and 
l'oint -to -Point Wiring 
Diagram. 2'6. 

CHARGER RECTIFIERS -All 1,011 

10 r. ! I moo.. .. e h 5 3 

138 

SPECIAL. OFFER 
Iudi.-n:or foil '];ape n ait11 'colle. 
I.e... 4:d0es. Many 06401 rorn- 
,...,.., 178. l'o (',11,1 

I:: A 

Our NEW 11956 -S7 Illus- 
trated Catalogue is now 
ready. 48 pages of interest- 
ing reading. Send I!- for 

your copy. 

HEATER TRANSFORMERS-- AII _::.. 
Io1.o1. 

` 2. Soil .:, .u.n1.. u+ 5 

` 

, . 

olt::. .1,01..,.. 82 
-It.,I, I.lan.l...rud, 58 
4 r.d1::,1,ng,. ,aclr 108 
., .11 emp..«a,-1:. lù8 

,mop., ea..l, 5 8 
,... ,;.0 I.:.:tonr., 1c11 8:8 

t..0 . 9:8 
5.8 

ALPHA 3 VALVE T.R.f. KIT 
L5.IO.O 

* Easy to Build. 
* Valves 6J7 6K7, 6V6GT plus 

metal rectifier. 
* Walnut cabinet. 

Full instructions. point -to -point wiring diagram. 
Circuit diagram and full shopping list 1,-. All com- 
ponents may be purchased separately. 

CONDENSERS 
BI:1' leu 111'1, "1 v 1/9 
RE(' 500 MI'U 10' s l'9 
T13I' 113 11E11 23 y 1/3 
Il'BI. LI ER Inn (Ill' 10 t 1'9 
Bt:(' 01( MPit Oil 2 - 

TCI'2.1MFU. -.nc 1'9 
I0'l 50 IW F i l 23 1 1 9 
T11' 000 SIED l'_' c 1:8 
BEC Zan MPU S. r 1'8 
IRE,' 12 :NFU :d, v L- 
TI'1'01 01114 I_ r 1/9 
Jill' olu -210 S11'1. r v 1,8 
III'Ill1,1EIt 71, IC MED 17 v 1 //9 

VOLUME CONTROLS 
Type tt i Ill Single l'ale Awitch. 
5K 4,11111.: Irr11 01110, I 20K ohms 
3111A ohms : ]ont 01110.: b !Deg.: 

m,g, : I tire.: neg. All 
3 8 each. 

DUAL VOLUME CONTROL 
O Ph 11001,1 l'ale Switch 5111K ohms 
na.1 01(011 "loo -, Pria, 8.9 each. 

TYANA SOLDERING IRON 
Light aright 4it -watt 

11 

with 
a.ilp trpt:ccrallc , element anti hits, 

_ 0101 V. Ir,r 18,9 each. 

TURNOVER CRYSTAL PICK -UP 
CARTRIDGES 
Aso. Type HOP37 -3e. Long -play Ira 
anal ota11,lir,I mitt. styli las nord fn 
blest ruliugr :1(0.1. !Tire 1811 each. 

PURETONE TAPE 
1,'!0141, Reels. l'I :u.tie Spool. 12.8 
racle, 

VIBRATOR UNIT 
12 volt Nil rotor l'ui1 by M.tllorl'. 
1,onplele with r IIu,t.t'. 17/8 each. 

r. ate Band 111 Aerials. a element. 
y I ' . An a 

r 

, x -ith ris'ersaI 
tria -1 beak' u lrkel . tau itidde 

rhIntrelr S. 9 and In. Peler 41' -, 
carriage 4;11. 
Aeri:aliie peons inl outlet boxes nt 
9'8 ekieh. 
Aeriatite t'oaAial plop, and sockets 
at 1'1 each. 
l'raosu,i trees 'ri:OSN. 251- each. 
'l'ra0sm Ill cr. '1'110414. 37 - 
Transmit ters '1'11:14 ni tough 

n.1iti, . 15- 
I 

ulr. 
ar r lave .d 1.1, -toge 1111 alaoyr 

1 

1r11,.ní:1t.r. 12,i 
Meter. n- 11111 1o,í.. panel muuntillg, 
78 each, 
Menus n -:, ;11(1. E. F. panel Inoltnting. 
7'8 rash. 

PUBLICATIONS 
ear 11 

No., 124 -- Bernard's Radio 
Manual "AT A GLANCE 
EQUIVALENTS" 
*Ohre than 8.11110 V-alvao 
listed *.Olt Erlrrivalents s11wn 
on une litre *.Army, Air Force 
Navy types *Complete C V 
to Commercial Listing 5/- 
No. 134-- F.M. TUNER CON- 
STRUCTION by W. J. Hay 
*liant to Itnil.l. 11,iut -1,,- 
Point \Airing *Super High 
Fidelity Response *eo !'ages 
*,411 l'ontpnnen is for this 
Circuit available ex aloe]: 2;8 

No. 138 HOW TO MAKE 
AERIALS FOR TV (Band 1 
and 31 and V.H.F. (Rand 21 

tam for all Channels. '1'111 

lil'iereut dE.tigns fur 110'01 a4o,1 

(Owe areas 2 

No 135 -ALL DRY BATTERY 
PORTABLE CONSTRUCTION 
*simple and cheap to boihl * l'oint- to0oint wiring *Orval 
I',ttite aerial for high pool' 
lily 2'8 

No. 100 A COMPREHENSIVE 
VALVE GUIDE. Book No. 1 

No, 121 A COMPREHENSIVE 
VALVE GUIDE, Book No. 2 
lt'har:ateristi'. and Base 
Cnnnect]uns! 5 - 

103 -- RADIOFOLDER "A" 
'rhe Master l 'ulnae l'inle Imlex 
Orr Radio and Television LS 
No.114 RADIOFOLDEM "E" 
An inexpensive Tape Recorder 2/8 
Please molude 4.1, postage per 

'RT ISOLATION TRANSFORMERS 
0110A 

í 
0 - ' \RnR 4 t 55(91' 

\1(21r 111..N t NR9E 
!'rice 10:8 each. all for one 

n, rennuts eirth own lnmotUnner. 

V 1{14 lupus ,211 output 
,21-21-2;,1 tolls at t - .mire, 
78 each, 

N Rl_ Input 2211 24. t. Sbolli out - 
28" 

1(d al It00s''', 21 - each. 

N Rla Input 22112411 v. 0011.11 li -': 
mills 

1 a 

nd 50",, BOOST. 
fries 17:8 e.,, 

LOUD SPEAKERS 
All PM Types less Transformers 

Each 

n, Types by Elro', ba1 r n :t, I',dr.t i:11.. 
en' 17,11 

Iì' In, 'lep pe4 1y 1: o 0.1 n. :n, -, 
18'8 

Nin. 'rypr. by I: :,.lo, :u,.. Plc -.ey. 
R. ,t A 19;8 
Min. Ty pes by R. 0 A.. l'elesti :w, etc. 25 

lit in, (l -ater Speaker I,. 'rows,. suit- 
able forCar Radio. ere 20._ 
1 _alto l'Icssev l.ightmrighl 35 - 
Elliptir,d Speakers. uoo,mwn -, Jin, x 

71(,. 1918 

5 /6VINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I. 

TERMS : Cash with order or I 
C.O.D. Postage and Packing 
charges extra, as follows : 

Orders value IO!- add 1/-; 
20/- add 1/6 ; 40/- add 2/- ; E5 
add 3/- unless otherwise stated, 
Minimum C.O.D. fee and 
postage 3! -. All single valves 

postage 6d. 

MAIL ORDER ONLY 
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® EaaEEaiaiEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE EBESEEEEEEEEEEEEEEEEEEa 
THE SKYSEARCHER « ft ELECTRIC BLANKET WIRE 
An all mains set for 19/6 

The RPIAN Portable Radio Waterproof P.V.C..covered, so blanket 
washable. 161 ohms per foot -1 /6 E 
per yard. 14py 

yard 
ideal 

for average 
ai 
E 
E 
E 
E 
E 
E 
E 

Ri 

E 

This is a 2 -valve glus -metal rectifier 
set useful as an educational set for 
beginners. also makes ao fine second E set for the bedroom, workshop, etc. 

E All Terras. less cabinet. chassis and speaker. 19.6. Post & 2/6. Data IE free with is. its or available separately 
FE 

1 /6. 

E 
E 
a 
E 
E This is a complete fluorescent fitting. E stove enamelled white, with starter 

and ballast all ready to install. Price 
25/ -. plus 4/8 carriage and packing. 

E 40-watt tube, 101 -, no extra for pack - 
E ing if ordered with fitting. 

E3 MINIATURE MOTOR 
EN 

E 
E ( 

A 4 -valve truly port- 
able battery set with 
very many good 
features as follows 
Ferrite rod aerials, 
1 o w consumption 
valves, superhet cir- 
cuit with A.V.C. 
ready - built and 
aligned ;hadsis if re- 
quired. beautiful two - 
tone cabinet covered 
with 1.C.I. Rexine and 
Tygan. Guaranteed 
results on long and 
medium Waves any- 
where. 
Alf parts, including 
speaker and 'cabinet, are available sep.i' ct el y or if all Ordered together the price is £7.15 complete, post and ins. 3/6, ready -built chassis 30/- extra. Instructlod booklet free with farts or available 'separately price 1;6. 

OFFICE 
INTERCOM. 

This is a 2- station 
" master " unit com- 
prising an A.C. mains 
operated push -pull 
amplifier with built -in 
P.M. speaker which 
acts as microphone or 
loudspeaker depending 
on whether switch is 
set to " talk " or 
" listen." Complete in 
polished cabinet ready 
to work. Price only 
£4119/6. plus :3;6 cari-lar-, .+ud i ,,. III '. 
19:6 each. 

THE REALlTE 

E 
E Size only 2jins. long by 111nh. dia- 

meter-American made -- laminated E poles and armature - intended for 28- 
E volt D.C. but O.K. on lower D.C. 

voltages and A.C. mains. through 
step -down transformer -- price 10/6, 

E toit. etc., 2, -. 

MULTI -METER KIT 

iáß 
Parts suit- able for Emaking a 

ai multi - meter 
E to measure 
E volts, milli- amps and 

ohms. Kit E containing all 
ai the essential 
E items includ- 
E ing moving- .- coil meter, resistors, range selector, 

calibrated scale. etc.. etc., is only 
® 15; -, plus 1/- post and packing. 

ai 
118 W.D. CIRCUIT DETAILS 
E Diagrams and other information E extracted from official manuals. All 
E 1/8 per copy, 12 for 15/-. 
E American Service 
E A .1134 

Sheets 

BC.348 
1p.712 

E 11.103A 
li 0.892 

E R2)8B 
E R -1155 

THERMOSTATS 
Useful for the con- 
trol of 

Ád 
te 
o 

appli- 
ances-such 
as con- 
vectors, 
g 1 u e - 

Is. vulcanisers, hot plates, etc. 
justable to operate over. the mperature range 50 -550 deg. F. 

l l emir, 3/6 : 5 
amp.. 8/6 : 2 amp. 
QMB. 510 : 5 amp. 
QMB, 155. 

HIGH- 
SPEED 
RELAY 

This is a minia- 
ture type relay 
with change-over 
platinum contacts. 
Bobbins are 250 
ohms each. Brand 
new - limited' 
quantity. 716 
ea, -h, most 1 /6. 

Sub stations 

PRODUCTION INCREASED - CIRCUIT 
IMPROVED -PRICE REDUCED 

To -day's best value 
in Band III Con- 
verters suitable for 
your T.V. or money 
refunded. Complete 
ready to operate, 
49/6 non mains, or 
69 /6 mains, post and 
insurance, 316. 

THIS MONTH'S SNIP. 
THE WOLSEY 4 -VALVE SUPERHET 

This excellent little receiver 
employs stan- dard circuitry 
and is ideal as 
a second re- 
ceiver for bed- 
room, kitchen, 
etc. ft -is a 
broadcast band 
set and will 
receive - with 
only -a few feet 
of aerial all stations of reasonable focal strength. With a longer aerial hundreds of stations s -cmí be received. Complete, . ready to work in Modern- looking oak cabinet -limited quantity offered this month at £6.15.0. plus s - carriage and insurance. Overall size approximately Ill" x 7` x 8 ". 

RECORD PLAYER £4110/0 

78 receiver 
76 receiver 
R28 /ARCS 
111166 /A 
RA -1B 
ARS8D 
AN /Ai'A -1 
78 

E R-1124A 76 
R- 1132Á/R -1481 R.T.18 

E 11-1224A C RADAR 
M 

lndieator62A. 
E 2.0.1206 -A /B Indicator A.S.B.3 

B- 455 -A for -B) Indicator 62 
E -454 -A for -B) 1tldicatorfK E B -47.-3 -A for -B) R.F. unit 24 

CO Transmitter 11154 R.F. unit23 
Fifty -eight walkie R.F. unit 25 

talkie R.N. unit 27 
E Frog uer.cy meter Wireless set No. 19 
E, 5.0.221 Demobbed valves 
aiffigifialifflEESEESEEFFEEEEEIELiEBEREEE 

E R-1082 
E B-1355 

3 -speed 
MIl' 'aniophone 

OI' 

Latest rim 
drive 3 - speed 
motor with 
metal turn- 
table and rubber mat. 
Small mod. makes speed 
easily variable for special effects 
and dance work. 
Iii -Fl pick -uli - 

Using famous Cosmocord 11i -G turn -over crystal. 
Separate sapphire for each speed. Neat bakellte case 
with pressure adjustment. 
Special Snip Offei' This Month 
The two units for £4/10/ -. plus 5/- post and insurance, 
or made up on board as illustrated. 65/10/ -, plus 5/- post. 

MAINS -MINI 
Uses high -efficiency coils, corers 
long and medium wavebands and 
fits into the neat white or brown 
bakclite cabinet- limited quantity 
only. All the parts, including cabinet, 
valves, in fact, everything, 64/10/O, 
plus .7 /e post. Constructional data 
free with the tarts, or available 
separately 116. 

CAR STARTER CHARGER KIT 
All parts to build 6- and 12 -volt 
charger which can be connected to a 
" flat " battery and will enable 
the ear to he started instantly. Kit 
comprising the following :- 
Mains transformer 19 /6 

13/8/8 

2/6 
11- 

1/6 

5 -amp. rectifier 
Regulator Stud Switch 
Resistance Wire ... 
Resistance Former, 
Mains on /off Switch 
0 -5 amp. Moving Coil Meter 9/6 Constructional Data' 
or if bought all together price is 52/6, 
plus 2/- post and packing. 

Unlike most baby alarms, this not 
only enables you to hear baby but 
also to talk to him. Price com- 
plete with one microphone and 103ft. 
twin flex. 68.19.6, carriage 3/6, addi- 
tional microphone, 19/6. 

E %.EE:c ;cEEEEEEEEE ttEEEEEEE EEEEEEEEEEEEE EEEE®EEE 
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® 
F.M. TUNER 

This tuner is based upon the very 
successful circuit published by Data 
Publications. We hare made up 
models at all branches and will 
gladly demonstrate. Stability is 
extremely good and making and 
aligning most simple. Cost of all 
parts, including valves,propared metal 
chassis, wound coils and stove en- 
amelled scale, slow- motion drive, 
pointer, tuning knob, in fact every- 
thing needed, is £6'12;6. Data is 
included free with the parts or is 
available separately, price 2 -. 

THE TWIN 20 

This is a complete fluorescent light ing 
fitting. It has built -in ballast and 
starters -stove enamelled white and 
ready to work. It is an ideal unit for 
the kitchen, over the work -bench. 
and in similar locations. It uses 
two 20 -watt lamps. Price. complete 
less tubes. 2916, or with two tubes. 
39 6. Post and insurance 5, -. Extra 
20 -watt tubes, 7 6 each. 

MULLARD AMPLIFIER "510" 
A Quality Amplifier designed by 
Mulle.rd. Power output exceed-, 
10 watts. Frequency response almost 
flat from 10 to 20,000 O.P.S. For use 
with the Acos Hl G " and other 

to 
good ici ups. Made up and reads 

£12,101 -. plus 10 - cam and 
insurance. 

1 NEW CIRCUIT g, 
lB 

Cabinets 
EE 

For All f' f e 
This _ i_ the "Empress,- 
undoubtedly a 
beautiful piece 
of furniture, ele- 
gantly veneered 
in figured walnut 
and in white 
sycamore. The 
radio section is 
raised to con - 
venient level but 
is not drilled or 
cut. The lower 
deck acts as the 

motor ,oard, again is uncut. It measures 16' x 14' 
and has a clearance of 5" from the Hd. There is a 
compartment for the storage of recordings. Overall 
dimensions of this essentially modern cabinet are 
aft. wide. 2ft. Bin, high and lft. Olin. deep. Price 
£14.14.0, carriage and insurance 20 -. 

THE UNI -T.V. 
Undoubtedly the most up -to -date tele- 
visor for the 'home constructor. You can 
build all or only part and the set when 
finished will be equal to a factory -made 
equivalent. What other constructor T.V. 
has all these features? 
* Made up units if required. 
* All miniature valses. 
* Metal rectifier. 
* No expensive transformers. 
* 13- channel circuitry. 
* Multi- vibrator time buses. 
* Ferruxcube. E.H.T. and scan coils. 
* 34/38 Mc's 1.F. 
* Suitable for any modern 12, 14 or 17in. 

tube. 
* Modern contemporary cabinet if 

required. 
The buildine cost flex, tube.) is only 
£29.10.0, plus 10,- vaccine su d insurance. 
All parts guaranteed 12 months. Full 
information and data free \sith parts or 
available separately price 3 0. 

AM /FM RADIOGRAM CHASSIS 

Titis is a 7 -valve 
CONNECTING WIRE A.c. mains oper- 

ated receiver. 
An exceptional per- 
former on long, medium 
and short A.M. hands and on the new V.B.F. hand. 
It is an ideal unit for a quality radiogram. 
Special features include magic eye tuning indicator. 
extra long scale and pointer travel- latest circuitry 
employing full A.V.C. feed -hack. etc., etc. 

P.V.C. covered in 100ft. coils -2'1 a 
coil or four coils different colours, 
10. - post free. 

I2in. T.V. CABINET -15/- 
We are offering 
these at not 

1F 

OCCASIONAL till-we have evolved EB 
a new T.R.F. circuit and have had 
really good results, equal in fact to f many superhets. You really should 
try this circuit. All parts including I 

valves (61(7, 6.17. 6F6, and 6X5) and 131 

Bakelite ease with back cost only If 
£5.'10. -, plus 2.6 post and insurance. 
Data included with the parts is also it 
available separately, price 2. -. 

HUGE MINISTRY PURCHASE & 
R.1155 -yours for £2 down lB 

Free,. I. - ,, 1" r, - -10 
nc,- rubut recelyer vatY -c c,_1 

o v e r 
£60 to 
make- 
w i 1 1 

g i v e 
years of 
service. 

ffl 
ffl 
ffl 

little used. Price £10 or 5 

Carr. R ran cuve 15- ri- & 
ments of £2. 

133 

SOMWEAVE i8 
EB This really 

lovely loud- 
speaker fabric 
we offer at IE1 

approximately fB 
a third of to- le day's co=t. It gn 
is 42ín. wide 
and our price 
is 12- per tr 
Yard, or panels ED 
131 n. x 12in., 
1 9 each. This en 

& 
is also very 
suitable for 
covering plain W 
wooden case, f 
for portable szi 
radio ampTi- l flers, etc. 

Q 
INDUSTRIAL OVERHEAD HEATER EB 

Garages, fi 
1 a r g r IIi w o r k - 
s h o p s , and T- 
o t i l e r GU 
o lae es fji difficult 

674 

or 
impos- 

ible to 
heat by rx 
n o rm ai I1 
means can 1p now have I1 

` w a r It spots at re -w latively f 
low cost 1 
ad. per ÌZ h o u r 
w h e r e 

electricity costs ld. per unit?. W 
The Infray Major gives light as well !FB 

as heat and has controls giving four 1E .variations. Consumption at full power im much more than Undoubtedly one of the finest AM!L''M chassis available ' is 1 kW. Price complete with chains, 
the cost of ha. today. Chassis size 1711n.x 6tin.x 70n. Price 123:17.6. ready to work, £7.10.0, carriage and & Ha 
plywood they Carriage, packing and insurance 20:- extra. insurance 5: -. fr 
contain. If no : ffl 
wanted for TV. ELECTRONIC PRECISION EQUIPMENT, LTD. 

& many mere! 
Items can la - - - - -- - - - -- - 
made - record Post Orden should be addressed to E,P.E., LTD., Dept. 5, Sutton Road, Eastbourne. & 
storage cabinet. Post enquiries to Faetbourne with stamped envelope, please. ft. l . loudspeaker lá 

book case. 42 -46. Windmill will, 152-3, Neel Street. 29, Stroud Green Rd f 
i etc. Pelee u Ruislip, Middx.. IS./'.4. I 

Finsbury Park. N.4. 249, Kilburn 
15 -, carriage Phone : RUISLIP 5780 I Phone : FLEet 2833 Phoue t AItChway 1049 Road, 

Half 
Kilburn. 

alf day, Wednesday. Half day, Saturday. 
I Half day, Thursday. MAIda Vale 4921 ., 

8fflFfffffBfEfflfflfflffffFfflf EBEEff+B$1ifflfff ®fflf fflffl®fEZ+IREKIEBEBERI&&EBEREEHfflf$&F1EfflMfflf ESS!EEPEEEfflfffl 
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TAl2G TX 
Bendix Transmitter. New. Complete. 

Valved, 

£4.10.0 
RF24 or 25 UNITS 
Brand new. Less valves. 9/- in 
maker's cartons. 

New Supply 
R11.>,.i' 

COMMUNICATION RECEIVER £6.0.0 
Carriage 10 /- 

DINGHY TX HAND GENERA- 
TORS. X U.S.A., 15/ -. Throat 
Mic., 5/6. Heater Transformers, 4 
and 6.3 volt 1.5 amp., 7/6. Output. 
Tran s. for 6V6, 5/ -. 200 Kc 
Crystal, 8/6. Londex A.C. Relays, 
230 V.A.C., 8/6. L.R. Earphones 
(New), 7/6. Relay G.P.O. type 
6,000 D 8/6. Silicon Diode, 2/ -. 
Germanium Diode, 2/ -. Packard 
Bell Amplifier, complete, new, 12/6. 
Gun Sight Lens, in case, £1. 
16 Bank Switchbox, 8/6. R.A.F. 
Heavy Duty.,Switch, 1/6. P.V.C. 
22 s.w.g., eight colours, 2d. per yd. 

VALVE LIST 
6AG7 9/- 
636 5/- 
DI 2/- 
6V6 8/6 
6K8 11/- 
6SL7 8/- 
6SN7 9/- 
6K7 6/- 
5Z4 8/6 
VU120 5/- 
VU39 8/6 
5U4G . 8/6 
6X5 7/6 
6X4 7/6- 
6J5 5/- 
EF36 4/6 
EL32 5/6 
EF54 5/- 
6B4 4/- 
6SA7 8/- 
6C4 7/- 
1T4 7/- 
IA3 7/- 
UA F42 

11/- 
6AM6 8/6 
EF50 4/- 

SP4I 2/6 6N7 8/6 
955 5/- 3S4 8/6 
617 7/6 IRS 8/6 
EF39 7,- DAF96 
CV66 5/- 11/- 
6SK7 4/6 DL96 11/- 
Pen46 4/6 DK96 11/- 
6AG5 7/6 EY51 13/6 
I S5 8/6 U25 15/6 
1L4 7/- EF80 10/6 
3V4 9/- ECL80 
R19 12/6 11/- 
11K34 2/6 PL8I 13/6 
CV201 8/6 PL82 10/6 
105/30 7/- PY81 10/6 
12SH7 7/6 PY82 10/6 
12SJ7 7/6 ECC8I 
12Q7 9/6 10f6 
12K7 9/6 ECC82 
Pen25 6/- 10/6 
S130 6/- ECC83 
UCH42 

10/6 .EZ80 9%6 
6AL5 7/6. UY41 9/6 
SP6I 2/6 PCF80 
EA50 2/- 10/6 
VUI11 3/- 7117 8/6 

VINERS 

(MIDDLESBROUGH) 
26. EAST ST., MIDDLESBROUGH 

TEL.: MID 3418 

CONDENSED* 
Assorted, 100 NINA 

15/- 
RESISTORS 

Assorted, 100, L 3, 1, 2w.. 
12/6 

RESISTORS CARBON 
l/} watt, 4/6 doz. 1 watt, 516 doz. 
2 watt, 7/6 doz. Welwyn Wirt. e Wound Vitreous, 1/- each. Electro- 
lytic Condensers, all 450 volts, wkg.. 
8 mfd., 2/6. 8 + 8 mid.. 3'9. to 
mfd., 3/1 8 + 16 mfd., 4' -. 16 
16, 4/6. 20 mfd., 3/ -. 32 + 37 
mfd., 6/ -. 25 mfd. 25 v o I t, 5( 
mfd. 50 volt, 2/- each. Potentio- 
meters, values to 2 mega, 2'6 each. 
IOO K, }, L 1; 2 mtg. w, /switch, 4 -. 
R.E.P. Crystal Coil (with circuits. 
2/6. Dual Range T.R.F. Coils. 4 -. 

VALVEIIOLDERS 
1 Octal, M Octal, 6d. each. B7G. 
10d. 807, 1/-. RK34 Type, I t,. 
B9A, 1/3. 139G, 9d. 

MIITI METER 
U.S.A. manufacture 

Brand £7 . 10.0 r 
Ranges A.C. -D.C. to 6,000 volt,. 
Resistance to 5 megohm. Output 
Meter and Decibel range. 

Two 

OUTSTAIVG 

)16014 F.M. 
13140. 

ESIGN 
TO 13140. 

QUALITY 
D S EASY 

JASON ARGONAUT " 
MW /FM TUNER UNIT V,IIS\ 

JASON 
F.M. 

TUNER 
Ease of building and complete 
stability characterise this 
outstandingly successful 
Jason design. It uses four 
277/EF91 valves and has a 
useful range of at least 60 
miles from the transmitting 
station. A fringe -area version 
is also available. The book of the Jason F.M. 
Tuner (Data Publications), price 2/ -, gives complete 
building and operating instructions. Chassis 
supplied ready punched. 0.5v. output suits all 
high -fidelity - amplifiers: Power pack- kit also 
available. Detailed price list, ecc, on application. 

Complete kit of quality 
components less valves, 

£5.5.0. 
Fringe -area version (less 
valves), E6.0.0. 
Power -pack kit, E2,1.9. 

FROM LEADING STOCKISTS EVERYWHERE 
In case of difficulty please write direct to the makers 

JASON MOTOR & ELECTRONIC CO., 

FOR BUILDING 
AS A TUNER OR RECEIVER 
For those wishing to enjoy selected reception 
of overseas transmissions as well as the super- 
lative quality of F.M., the Jason " Argonaut " 
will be found ideal. It is recommended parti- 
cularly for ambitious builders, and may be 
built as a tuner -unit, or self -powered unit with 
quality output stage. The chassis accommodates 
either version. F.M. sensitivity -15 microvolts. 
Switching and wiring are absolutely straight- 
forward. Supplied with chassis, dial and tuning 
condenser ready mounted. Centre front -panel 
holes are blocked by easily removed plastic digs. 
All parts (less valves) to build tuner, E10.10.0. 
All ports (less valves) to build as complete receiver, 
self-powered, E11.10.0. 

328, CRICKLEWOOD LANE, LONDON, N.W.2 
Phone : SPEedwell 7050 
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LASKY'S PAGE OF MONEY-SAVING OFFERS 
LASKY'S SCORE AGAIN ! 

GREATEST TAPE RECORDER 

BARGAIN EVER OFFERED ! ! 
Not a kit, but a first- class, factory -built recorder -the 
fatuous high fidelity CONCERTONF, "- completely 
ready for use. Note these brief details : Two speeds, 71 and 
3fin.;sec. Two half -track Heads by Wearite. Power output 
3-4 watts. Fast forward, 60 secs. Fast rewind, 45 sees. 
Overall size, closed, 161 x 12 x Iin. approx. Gross weight 
26 lbs. approx. 
See and hear the incomparable ' ('oncerlone " at 
either of our addresses, or order by mail with complete 
confidence, GUARANTEED BY US FOR 12 -MONTHS. 
Strictly limited number available. 

LISTED AT £50,8,0 
LASKY'S reel Complete with 1.23X(. reel of Ee 

with 
take-un 

PRICE GNS. 51ipe1 and Mmrolc. 
l: usur, 21- extra. 

NEW BATTERY PORTABLE FOR HOME 

CONSTRUCTION ON PRINTED CIRCUIT 

CAN RE 

*I BUILT FOR 

Uses all latest innovations. 
giving simplicity of con - 
=tauction with fine quality. 
The PRINTED CIRCUIT 
completely elilttihatcs wir- 
ing errors. 
10 STAR FEATURES make 
this the finest Portable 
Radio ever offered to the 
home constructor. Peak 
value for money has been 
obtained without sacrifice 
Of quality or design. _ 

* PRINTED CIRCUIT. 
x 21in, 

* _-valve Superhet, med. 
end long wave. 

* Low Constunptior, 
Valves. Double Battery 
Life. 

* Ferrite Rod Intern,: 

* i or .sin. P.í1, Movie : 
Coil Speaker orate. 
choice). 

* 
* 

Brand New T.C.C. 
Capitol to, :. 
Automatic Volein r. 

Control. 
New Style Contem- 
porary Case. 
lightweight and of 
Handsome Appearance, 
livrer Component 
6 VP liable se parately. 

CIRCUIT DIAGRAM, assembly data, all hrstruction, aal 
shopping lira. 16. post Sec. 

DE5il'C sill ATION MODELS AT BOTII OUR ADDRESSES 

JASON "ARGONAUT" 
AM /FM TUNER 

Cr bolt 1 it i, 

$ £13.19.6 1'03r.1 

BOOK. with price list, 2 -. Char 
sir A-.emblc. 57,9. Poet 2 
I.I'. and Coil Set. 7S. -, I'o. :'. I ,.. 

JASON F.M. TUNER 
Special Parcel containing data 
book. chassis, front end, di,d. 
drive, toning tond full set 
roil: ratio detect or. etc., 48/9 

Post 2 6. U J 
Root:. with pr,. list. 

l 'hi- Tuner rai, i í.u111 ?.,. 
1 -n. n. 

3 -SPD. AUTO- CHANGERS 
Brand new in makers' cartons 

GARRARD RC,110, STILL 
FURTHER REDUCED. Complete 
with t,o, crystal pick -up. Crean/ 
brown finish. List £14.13.0. 

Las Cä 5, £7.19.6 
C ARRARD RC.80. Full length 
arm with two Decca EMS heads, list £20.15.0, 

Lasky's Price £13.19.6 
Carr. 5:-. Also available With 
GC2 to. crystal p. n. at same price. 
COLLABO RC.31, with Studio O 
t,o, crystal pm., 
C'al'i'. 5 -. £8.19.6 

SINGLE RECORD PLAYERS 
('OLLARO RC3 /554. C- speed, 
single record player with studio 
D to. crystal p,u. List £9.9.0 
Lasky's Price. $6.10.0 Post free. 
B.S.R. type TU.8, 3 -spd, motor, 
turntable, and HGP.59 t.o. 
crystal p,u., with two styli, 
Lasky's Price 92/6 Post 3.6. 
Without pick -tep, 57 6. Post 2'0. 

CONSTRUCTOR PARCELS 
Each complete with your choieo 
of Cahinet, 12 x 61 x 5lin, deep, 
walnut or ivory plastic or wood 
with walnut veneer. 
PARCEL NO. 1. Everything to 
build a 4- valve, 3 -wave superhet 
for 2001250 A.C. mains. Uses 6K8. 
8K7, 6Q7. 6V6 valves, CAN BE 
BUILT FOR 57.19.6. 
PARCEL NO. 2. Everything to 
build a T.R.F. 3 -valve set for 200' 
250 A.C. mains, med. and long 
wave. Uses 6K7G, 617, 6176 and 
metal rectifiers. CAN BE BUILT 
FOR 65.10.0. 
Post 2,6. INSTRUCTION BOOKS, 
1i- each, post free. All com- 
ponents available separately. 

3 -WATT MIDGET AClDC 
AMPLIFIER 

PUSII - PULL,VERY IIIGII GAINS 
4 valves : 2 ÚL41 in push -pull, 1 
UCH42 and 1 UAF42. Input volt- 
age 1001100 A.C..D.C. Easily 
converted to 230 volts. Ideal for 
ships record players, tape re- 
corders, home record players. 
baby alarms, etc., etc. Supplied 
fully assembled with 4 valves 
and circuit diagram. 
LASKY'S PRICE 50 Carr. 51-. 

SPECIAL OFFER ! 

GOODMANS Ilin. Audíom 
50 P.M. SPEAKERS. 

10 Nair -s, Limited usantit r 

Lise (6.15.0. LASKY'S Plitt 
97/6 Post free. 

5 -VALVE RADIO CHASSIS 
Brand new, A,C, /D.C. 200.250 v. 
1,F, 465 kc,'s A.V.C., 4 -watts out- 
put. 3 station pre -set, frame - 
aerial, fully aligned. Chassis 10 x 
51ín., max. height 51ín. Wired 
ready for use with the addition 
of a speaker and output trans.. 2 
controls, volume and station 
switch. Valves used : 10C1, SOFA 
or ÚF41, 1OLD11, 10P14, 12404 or 
UY41. 
Lashy's Price, lese vale( 52/6 Post 3 6. / 

AMAZING OFFER OF 
BRAND NEW, PERFECT 

16 METAL CONE 'C.R.T. 
0.3 V. heater, Ion lisp, 14 &.v. t.II,T, 
catie angle 70 °, standard 38 m.m. neck 
dnodecal base, magnetic focus and deflec- 

tion. Length 17 11 :16in. Gives large black and 
white picture lltn. x 14ÿín. 

Unused in original cartons. Guaranteed by us 3 months 
Full data, connections and suggested time bases supplied 
with every Tuhe. 

LISTED AT LASKY'S PRICE £8. 9 . 6 £23.9.10 Carr. 8:& Insur., 22;6 extra. 
Masks,. Anti - Corona Rings, Base, and Inn 'Traps s vai Direr. 

I.ASK1'K (HA BROW ROAD) LTD. 
92, TO7"TENDA \f COURT ROND, 11.1. 

Telephone : .VL;Seruu 2605. 
370. II.IR.ROW ROAD, PADDINGTON, W.9. 

i.A Dbrckc 1075 and CUNningham 1h25, 
open all dal Saturday. early closing 'Ilon'.do>. 

MOVING COIL 
P.M. SPEAKERS 

'.m. and 31in.. 19 6 : Lin., 1610 : 
c : n., 17 ,6 :CLL. 25 - I loin.. 26:6; 
e in.. 29'6. 

r. in with trans.. 21 -. 
I I'tliini< a1. 19 ô. 
, ;Alum, i i. 32 3. 

ALL MAIL ORDERS TO HARROW ROAD PLEASE 
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R.S.C. BATTERY 
ASSEMBLED CHARGERS 

6 v. l amp. 19/9 
6v. or 12 v. l amp. 25/9 
6 v. 2 amps. 29/9 
6 v. or 12 v. 2 amps. 38/9 
6 v. or 12 v. 4 amps. 5619 
Above ready for use. Carr. 2/9. 
With mains and output leads. 

11EAVY DUTY KIT 
12 v. 30 amp. Suitable for Garage 
or firm with a number of vehicles. 
Mains input 200/250 v. 50 c /s. 
Outputs 12 v. 15 amp. twice. 
Consists of Mains Trans. 2 Metal 
Rectifiers. 2 Meters, 4 Fuses, 
4 Terminals. 2 Rheostats and 
circuit, Only 9 gn.., carr. 15 / -. 

CHARGING EQUIPMENT 
BATTERY CHAR(/ER KITS ASSEMBLED 
Consisting of Mains Trans- 
former, F.W. Bridge. Metal 6 v. or 12 v. 
Rectifier, well ventilated steel 2 amps. 
case, Fuses. Fuse - holders, Fitted Ammeter 
Grommets. panels and circuit. and selector 
Carr. 2;6 extra. plug for 6 v. or 
6 v. or 12 v. 1 amp. 229 12 v. Louvred 
6 v. 2 amps. 2519 metal case. fin - 
6 v. or 12 v. 2 amps. 3116 ished attractive 
6 v. or 12 v. 4 amps. 49/9 hammer blue. 
BATTERY CHARGER KIT Ready for use. 

Wnd mains 
Consisting of F.W. Bridge lad output 
0-9 

V. 
6/12 

output 
Mains 

variable 
leads. Double 

0 -9 -15 v. 6 a. output and variable Fused. 
charge rheostat with knob. Only 
Only 459. Carr. 36. 46/9 

All for A.C. MAINS 200 -250 v., SO c /cs. 
Guaranteed 12 months. 

A .-rmbled 6 v. 
Or 12 N. 4 amps. 

Fitted Ammeter an1 
variable charge sel- 
ector. Also selector 
plug for 6 v. rr 12 
v. charging. Double 
fused. Well ven- 
tilated steel case 
with blue hammer 
finish. 

R.S.C. MAINS TRANSFORMERS (GUARANTEED) 
Interleaved and Impregnated. Prim- 
aries 200-230-250 V. 50 e/. Screened. 
'l'OP SHROUDED DROP THROUGH 
2.50-0-250 v. 70 mA, 6.3 v. 2.5 a.... ... 13/9 
250-0-260 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a.... 16/9 
30011.900 v. 70 mA, 6.3 v. 2.5 a.... ... 18/9 
350-0-350 v. 60 mA, 6.3 v. 2 a, 5 v. 2 a.... 18/9 
250-0250 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a. 22/9 
300-0300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a. 22/9 
350-0350 v. 100 mA. 6.3 v. 4 a, 5 v. 3 a. 22/9 
350.0-350 v. 100 mA, 6.3 v. 4 a, C.T. 

350-0-350 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a.... 29/9 

FULLY SHROUDED UPRIGHT 
250-0-250 v. 60 mA, 6.3 v. 2 a. 5 v. 2 a. 

Midget type 21-0-3in. ... ... ... 17/6 
350-0-350 v.'70 mA, 6.3 v. 2 a, 5 v. 2 a.... 19/9 
250-0-250 v. 100 mA, 6.3 v.A v. 4 a, 

C.T. 0-4-5 v. 3 a. ... .. ... 28/9 
250-0-250 v. 100 mA, 6.3 v. 6 a, 5 v, 3 a, 

for R1355 conversion .. .. ... 31/- 
300-0.900 v. 100 mA, 6,3 6,-4 v. 4 a, 

C.T. 0-4-5 v. 3 a.... . .. ... 26/9 
350-0350 v. 100 mA, 6.3 v.4 a, 5 v. 3 a. 23/9 
350-0-360 v. 100 mA, 6.3 v.-4 v. 4 a. 

C.T. 0-45 v. 3 a ... ... 27/9 
350-0-350 v. 150 mA, 6.3 v. 4 a, 5v. 3 a. 33/9 
350-0-350 v. 150 mA, 6.3 v. 2 a, 6.3 v. 2 a, 

425-0-425 v. 200 mA, 6.3 v. 4a, C.T. 
6,3 v. 4 a, C.T., 5 v. 3 a. Suitable 
Williamson Amplifier, etc. ... .., 49/9 

450-0-450 v. 250 mA, 6.3 v. 6 a. 6.3 v. 6 a, 

EILT. TRANSFORMERS 
2,500 v. 5 mA. 2-0-2 v. 1.1 a, 2-0-2 v., 

1.1 a for VCR97. VCR517, etc. ... 36/6 
ELIMINATOR TRANSFORMERS 
Primaries 200 -250 v. 50 c/s ... ... 14/9 
120 v. 90 mA, 5-05 v. 1 a.... ... ... 15/9 
90 v. 15 mA, 4-0-4 v. 500 mA ,.. ,,, 9/9 

SMALL POTTED MAINS TR ANSF. 
Removed from New Ex -Govt. units, 

Primary 0- 200 -230 -250 v. Secs, 
250-0-250 v. 60 mA, 6.3 v. 2 a..1.1 /9 
5 5 v. 2 a. Size 31 x 41 x 3in. 

FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c/s primaries 6.3 v. 
1.5 a, 5/9 : 6.3 v. 2 a, 7/6 : 0-46.3 v. 2 a, 79 ; 

12 v.1 a, 7/11: 6.3 v.3a,8,11: 6.3 v.6 a, 
17/6: 12 v. 3 a or 24 v. 1.5 a, 17:6. 
CHARGER TRANSFORMERS 
All with 200- 230 -250 v. 50 c s Primaries : 
0-9 -15 v. 11 a, 11/9 ; 0 -9,15 v. 3 a. 1619 : 
0- 3.5 -9 -17 v. 3 a, 17/9: 0- 3.5- 9-17.5 v. 4 a. 
18/9; 0-9 -15 v. 5 a, 19/9: 0 -9-15 v. 6 a, 22/9. 
SMOOTHING CHOKES 
250 mA 5 H 100 ohms ... ... ... 12/9 
150 mA 7- 10-250 ohms ... .,. ... 11/9 
100 mA SOH 200 ohms ... ... ... 8/9 
80 mA 10 H 350 ohms ... ... ... 5/8 
60 mA10H400 ohms ... ... ... 4 /11 
OUTPUT TRANSFOR MERS 
Midget Battery Pentode 66 : 1 for 

359. etc. .. ... ... 3/9 
Small Pentode. 5,0000 to 30 ... ... 3/9 
Small Pentode 7/8,0000 to 30 ... 3/9 
Standard Pentode, 5,0000 to 311 ... 4/9 
Standard Pentode, 718,01100 to 30 .. 4/9 
Multi -ratio 40 mA, 30 : 1. 95 : 1, 60 : 1, 

90 : 1, Class B Push -Pull ... 5/6 
Push -Pull 10 -12 watts 6V6 to 30 or 

150 ... ... ... ... 15/9 Push -Pull 10 -12 watts to match 6V6 
to 3-5-8 or 150 .. ... 16/9 Push -Pull 15 -18 watts, 6L8. ETON .. 22/9 

Push -Pull 20 watts, sectionally 
wound 6L6, KT66, etc., to 3 or 1513 47/9 

Williamson type exact to spec. ... 85/- 

UNREPEATABLE OFFER 
5Y3G, 5/9 ; SU4G, 6 9 ; 

6J5G, 3/9; MÚ14, 7 9 ; 

5Z4G, 7/9 ; 6K7G, 2 9 ; 

35Z4, 5/9; EF80, 6 9 
KT44, 5/9 ; 6SL7GT, 5 g 
6SN7GT, 5/9; 6U5G, 3/9 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM1. An all dry 
battery eliminator. 
Size 5I x 41 x 2in. 
approx. Completely 
replaces batteries sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 203- 
250 V. 50 cis. is avail- 
able. Suitable for all 
battery portable 
receivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams, 
ready for use, 46:9. 

39/3, or 

Type BM2. Size 8 x 51 x 
2'in. Supplies 120 v., 
90 v., and 60 v.. 40 m.a. 
and 2 v. 0.4 a to l amp. 
fully smoothed. There- 
by completely re- 
placing both H.T. 
batteries and L.T. 
2 v. accumulator:, 
When connected to 
A.C. mains supply 
200 -250 v. 50 .es. 

SUITABLE FOR ALI. 
BATTERY RECEI- 

VERS normally using 2 v. Accumulator. 
Complete kit of parts with diagrams and 
instructions 49/9, or ready for use 59,6. 

H.T. ELIMINATOR AND TRICKLE 
CHARGER KIT. Input 310 -250 v. A.C. 
Output 120 v. 40 mA. Fully smoothed and 
rectified supply to charge 2v. accumulator. 
Price with louvred metal case and circuit, 
29/6. Or ready for use, 8/9 extra. 

SPECIAL OFFERS 8 -3 mfd. 450 v. 
small can electrolytics in lots of six, 
1/6 ea. Small .0005 mfd. 2 Gangs, 4,9 ea. 

T.V. CABINETS. Leading manufacturers 
surplus. Attractive design. Walnut 
veneered, with doors for 15, 16, or 171n. 
Tube, 13 -19-6. Carr. 7 /6. 

EXTENSION 
SPEAKERS 

Ready for use in 
walnut veneered 
cabinet. 
filin. 2-3 ohms. 299. 
Bin. 2-3 ohms, 351. 
Very limited number 

VOLUME CONTROLS with long ,lin. 
dlam.) spindle all values, less switch, 
2/9 : with S.P. switch, 3,d : with D.P. 
switch. 4;8. 

69/6 
Ready for ore with 
mains and output 
leads. Carr. 3;6 

MANUFACTURERS' SURPLUS 
MAINS TRANSFORMERS. Primaries 
250 -250 v. 50 c /s. Fully shrouded upright 
mounting 425 -0 -425 v. 150 mA. 6.3 v. 3 a. 
5 v. 3 a. 2941, post 2/9. Wearite, clamped 
upright mounting. 825.0325 v. 100 mA. 6.3 
v. 2.5 a, 5'v. 2 a, 19/9. Clamped upright 
mounting, small size, 250 -250 v. 70 rnA, 
6.3 v.2.5 a, 10i9. 
EX-GOVT. TRANSES., 230250 v.50 cic9 
8.8 v..4 a. 9/9 : 460 v. 200 mA, 6.3 v. 5 a. 25,9 
300 -0-300 v. 150 mA, 4 v. 3 a; 9/9 : 0- 16-18- 
20 v. 35 a. 69/6, carr. 75. 
EX. -GOVT. - SMOOTHING CHOKES 
250 mA, 5 H50 ohms ... ... ... 12/9 
150 mA, 10 H 100 ohms . ... 11 3 
150 mA, 6 -10 H 150 ohms Trop. .. 6/9 
100 mA, 10 H 150 ohms Tropicalised... 3'11 
L.T. type 1 amp. 2 ohms ... ... 2/9 
EX -GOVT. METAL BLOCK (PAPER) 

CONDENSERS 
4 mfd. 500 v.. 2/9 : 4 mid. 1.000 v., 3/9 
4 mfd. 1.500 v.. 5/9 : 8-8 mfd. 500 v.. 9,9 
8 mfd. 500 v., 4/9 : 10 mfd. 500 v., 5/9 
4 mfd. 400 v. plus 2 mfd. 250 r.. 1'11. 
EX -GOVT. DOUBLE WOUND STEP 
UP /STEP DOWN TRANSFORMER 
10-0- 100 -310- 220 -240 v. to 5-0-75- 115 -135 v' 
or REVERSE. 80/100 watts. Only 11,9. plus 2/9 post. 
EX-GOVT. ELECTROLYTICS. Removed 
from unused equipment. 8 -16 mfd. 550 v., 
1/3 ; 16-16 mfd. 350 v., 1 /3 ; 1,000 mfd. 6 v.. 
with clip, 1/9 : 50 mfd. 50 v., with clip. 9d. 
EX- GOVT. CASE. Well ventilated black) crackle finished, undrilled cover. Size 14 

10 elin. high. IDEAL FOR BATTERY 
CHARGER OR INSTRUMENT CASE. 
OR COVER COULD BE USED FORAMPLl- 
FIER. Only 9/9, plus 2/9 postage. 
EX -GOVT. VALVES (NEW) 
1T4 7/9 6V6GT 6/9 6AT6 7/9 
1R5 7/9 6X5GT 7/9 EB91 8,9 
155 7/9 61.60 11/9 EF36 49 
3S4 8/9 807 7i9 ET 39 3,9 
GEMS 9/9 12A6 7/9 EL91 5,9 
BSJ7GT 6/9 15132 49 KT66 11,9 
61'6G 7/9 25Z4G 9/9 SP61 2.9 
EF39 5/9 MH4 4/9 P2125 14 /9 
EX -GOVT. UNIT RDFl. Brand new, cartoned. Complete with 14 valves, 
including. 52.4, E.H.T. rectifier, 
Trans. Choke, etc. Only 29/9, carr. 7,6. 
ELECTROLYTICS (current production) 
NOT Ex-Govt. Can Types 

'Tubular Types 8 mfd. 600 v. 2 11 
8pF 450 v. ... 1.9 16 mfd. 500 v. 3/9 
8 mfd. 500 v. 2/6 16 mfd. 350 v. 1 11 

16pF 350 v. ... 2/3 32pF 350 v. ... 2 1 16pF 450 v. ... 2/9 32 mfd. 450 v, 4/9 
161/F 500 v. ... 39 100 mfd. 450 v. 49 
32pF 350 v. ... 3/9 8-8/rF 4.50 v. ... 29 
25 p 25 v. ... 1/3 8-16pF 450 v. 2-11 
50pF 12 v. ... 1/3 16-16pF 450 v. 3:11 
50 mfd.-25 v..., 1/6 1692pF 350 v. 49 50pF 50 v. ... 1/9 3292pF 350 v, 4,9 
100 mfd. 12 v. 1/9 32-32pF 450 v. 5/9 
100 mfd. 25 v. 2/3 60-100 mfd. 
1,000-1,000 mfd 350 v. 6.11 

6 v. 2/9 64-120 mfd. 350v.7/9 
1,500v . .:. 2,11 100-200 mfd. 
5,01I) mfd. 6 v. 3/9 275 v. ... 6/9 

Many others in stock. 
HUNTS MOLDSEAL CONDENSERS. 
.005 mfd. 400 v., .01 mfd. 400 v., .04 m fd. 500 
v., 5/8 doz. (one type) : .1 mfd. 350 v.. 8d. 

L8 
25 mfd. 500 v., 1/3 ; .5 mfd. 500 v., 
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R.S.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER 
NEW 1956 Model High -Fidelity Push - 
Pull Amplifier With ' Built -in " Tone 
Control, Pre -amp stages. High sensitivity. 
Includes 5 valves (807 outputs). High 
Quality sectiohally Wound output trans- 
former, specially designed for Ultra 
Linear operation, and reliable small 
condensers of current manufacture. 
INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE ' Lift" and - " Cut." 
Frequency response -l: 3 db. 30- 30.000 c; es. 
Six negative feedback loops. Hum level 
71 db. down. ONLY 70 millivolts INPUT 
required for FULL OUTPUT. Suitable 
for use with all makes and types of pick- 
ups, and practically all microphones 
Comparable with the very best designs. 
For 

PLAYING 
STANDARD or 

£115 0 
LONG PG RECORDS. For 
MUSICAL INSTRU- 
MENTS ENTS such as STRING BASS, 
GUITARS, etc OUTPUT SOCKET 
with plug provides 300 v. 20 mA. and 6.3 v. 
1.5 a. For supply of a RADIO FEEDER 
UNIT. Size Approx. 12-9 -7in. For A.C. 
mains 200-230 -250 v. 50 c, /cs. Outputs for 8 
and 15 ohm speakers. Kit is complete to 
last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring 
diagrams supplied. Unapproachable value 
at £7;15. -: or factory built 45.- extra. 
Carriage 10!-. 
If required louvred metal cover with 2' 

SUPERHET FEEDER UNIT. 
Design of a high quality Radio Tuner Unit 
(specially suitable for use with any of our 
Amplifiers). A Triode Heptode Fichanger 
is used. Pentode I.F., and double Diode 
Second Detector. Delayed A.V.C. Ae. 
Grid F.0 Coupling is by bottom end con- 
denser Coupling giving freedom Mom 
alignment troubles when Ae. of varying 
lengths and capacity are used. Both Fre- 
quency Changers and I.F. valves are 
A.V.C. controlled from the very low dis- 
tortion Double Diode so arranged that 
very high Percentage modulation of the 
Transmitter can be handled without die -. 
tortion. The Feed for the delayed A.V.C. 
is arranged so that A.V.C. distortion is 
avoided. The Ch., Sw. incorporates 
Gram. position. Controls are Tuning, W.. 
Cri.. and Vol. Output will load most 
Amplifiers requiring 509 M. V. input 
depending on Ae. location. Only 250. v. 
15 mA. H.T., and L.T. of 6.1 c. 1 amp. 
required from amplifier. Size of unit 
approx. 9- 8-7ín. high. Simple alignment 
procedure, Point -to -point wiring dia- 
grams. instruction and priced parts list 
with illustration, 2/6. Total building 
cost, £4,15// -. For descriptive leaflet send 
S.A.E. 
GARRARD 3- SPEED MIXER AUTO - 
CHANGER RC110. Current Model. 
BranDd new, cartoned. Provision for 
taking 10 records. Fitted High- Fidelity 
turnover pick -up bead with dual sapphire 
point stylus for Standard or Long platy ins 
records. Very limited number at only 
£8'17.6. Carr. 5 /6. Or deposit 3 gas. and 
six fortnightly payments of 1 ga. 
R.S.R. MONARCH 3-SPEED MIXER 
AUTOC'HANGER. For standard 200 -250 
v. 50 c,es, mains. Autocitan,es- on all 
3 speeds. Plays Ten mixed 7in.. loin. 
and 12in. records. Separate sapphire styli 
for L.P. and 78 r.p.m. High -fidelity type 
crystal pick -up. Minimum basebcard 
size needed 14ín. x 121n. x 5:in. high 
Brand new: cartoned. at £7'15 -. caer. 3.6. 

B.S.R. TU 8 3 -SPEED SINGLE RE- 
CORD PLAYLNG UNITS for 7in., loin. 
or 12in. records at 331, 45. or 78 r.p.m. 
Supplied with high- fidelity crystal pick- 
up with dual sapphire point turnover 
stylus for standard or long -playing 
records. Only 2447/6, Wu, 38 car.. 
3-4 MATT QUALITY Ail PI. IF I Fat . 
Designed for use with B.S.R. or Garrard 
Autochanger. Fitted separate Bass and 
Treble controls. Vol. Control and mains 
switch. Latest type B.V.A. vaines used. 
For 200 -250 v. A.C. mains. Ready for use. 
Only 23199, cart. 3;6. 
ELLIPTICAL P.M. SPE.tXI:lt, 7 y 

Suitable for above. 19 6. 

carryin; nand - can be supplied for 
17,6. Additional input socket with asso- 
date Vol. Control so that two different 
inputs such as Gram and Mike " or 
Tape and Radio can be mixed, can be 
provided for 13- extra. 
TERMS on assembled two input model. 
DEPOSIT 2511 and nine nfouthly pay- 
ments 2214. 
HIGH - FIDELITY MICROPHONES 
and SPEAKERS in stock. Keen cash 
prices or H.P. terms if supplied with 
amplifier. 

R.S.C. 4-5 WATT A5 
HIGH -GAIN AMPLIFIER 

A highly sen- 
sitive 4 -valve q.a(ity am- piiller for the home, 
small club, 
etr. Only 50 
millivolts In- 
put is re- quired for 
full output 
so that it is 
suitable for 
lise, IN h t he lot est high -fidelity pick -tip 
heads, in midi i ion to all other types of 
pick -ups and practically all mikes. 
Separate Bas, and Treble Controls are 
Provided. These give full long- Playing 
record equalisation. Hum level is 
negligible being 71 db. down. 15 db. 
of negative feedback is used. II.T. of 

is available foand he supply of a 
1.5 
adio 

Feeder Unit, or Tape Deck preampli- 
fier. For A.C. mains input of 200 -230- 
250 v.50 a /es. Chassis is not alive. Kit 
is complete In every detail and includes 
Cully punched chassis (with baseplate) 
with green crackle finish and point - 
to -point wiring diagrams and in- 
structions. Exceptional value at 
only £4'151 -. or assembled ready for 
use 25ï- extra. plus 36 Carr. 
R.S.C. TAI HIGH QUALITY TAPE 
DECK AMPLIFIER. For ALL Tape 
Decks with High Impedance, Playback 
and Erase Heads, such as Lane, 
Truvox, etc. (Unit can now Ready for 
be supplied for use with latest Use ONLY 
Collaro Tape Transcriptor 

11 
GIIYS., refer to TA1C.) For A.V. 

Mains 230 -250 v. 50 c'es 

Positive compensated identification of 
recording level by Magie Eye. Recording 
facilities for 15, 7 or 3lin. per sec. Auto- 
matic equalisation at the turn of a knob. 
Linear frequency response of S 3 db., 
50- 11,000 c.p.s. Negative feed -back equal- 
isation. Minimum microphony and hum. 
High output with completely effective 
erasure and distortfonless reproduction. 
Sensitivity is 15 millivolts so that any 
kind of crystal microphone is suitable. 
Only 2 millivolts minimum output re- 
quited from Recording head. Provision is 
made for feeding a P.A: amplifier. Unit can 
also he used as a gram -amplifier requiring 
input of 0.75v. R.M.S. Carriage 7/6. Illus- 
trated leaflet Cx1. 

PICK -UPS. Collura high -fidelity high 
impedance magnetic type. Only 319. 
Brand New. 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH- FIDELITY AMPLIFIER A6 
A highly sensitive Push -Pull, high output 
unit with self- contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive- amplifiers available. Hum level 
70 db. down. Frequency response 3 db. 
30- 30,000 c, es. A specially designed 
sectionally wound ultra linear output 
transformer is used- with 807 output 
valves. All components are chosen for 
reliability. Six valves ate used, and 
separate Bass and Treble controls. Mini - 
mun input required for full output is 
only 30 millivolts so that ANY KIND OF 
MICROPHONE OR PICK -UP IS SUM 
ARLE. The unit is designed for CLUBS, 
SCHOOLS, THEATRES, DANCE 
HALLS or OUTDOOR FUNCTIONS, 
etc. For use with Electronic ORGAN. 
GUITAR, STRING BASS, etc. For 
standard or long -playing records. OUT- 
PUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT. 
Amplifier operates on 200 -250 v. 50- Wes. 
A.C. Mains and has outputs for 3 and 15 
ohm speakers. Complete kit of parts with 
fully punched chassis and point -to -point 
wiring diagrams and instructions. 
If required cover as for AS ONLY 
can be supplied for 17.6. 
An extra input with asso- 
ciated vol. control so that 
two separate inputs such 
as Gram. and Mike can be Carr. 10!- 
mixed, can be provided for 13í- extra. 
The amplifier can be supplied, factory 
built with 12 months' guarantee for 50,- 
extra. TERMS for assembled two input 
model : DEPOSIT 2819 and 9 monthly 
payments of 28:9. 

P.M. SPEAKERS. All 2-3 ohms, 5in. 
Goodmans, 179. 61in. Plessey, 16,9. Bin 
Plessey, 16'9. 8ín. Rola, 1929. 101n. 
Plessey Heavy duty, 269. 10ín. R.A., 
26'9. 12in. Plessey, 29/11. 19in. W.B. 

Stentorian " 3 or 15 ohms type HF1012 
10 watts, high -fidelity type. Highly 
recommended for use with any of our 
amplifiers, £4.1019. 

GAS. 

PLESSEY DUAL CONCENTRIC 121n. 
15 ohm HIGH FIDELITY SPEAKER 
with built -In tweeter (completely separate 
elliptical speaker with choke, conden- 
sers, etc.) providing extraordinarily 
realistic reproduction when used with 
our A8 or similar amplifier. Rated 10 
watts. Price complete, only £5/179. 
M.U. SPEAKERS 2-3 ohms, Bin. R.A. 
Field, 600 ohms, 11/9. 101n. R.A. Field. 
1.000 ohms, 23/9. 10in. R.A. Field, 1,500 
ohms, 23/9. 

COAXIAL ('ABLE 75 ohms, lin. 8d. 
yard. Twin Screened Feeder, 11d. yard. 

SELENIUM RECTIFIERS 
612v. 1a. 5/9 
6112v. 2a. 8/9 
612 v. 3 a. 12/9 
6112v. 4a. 16i9 
6i12 v. 6 a. 19i9 
6:12 v. 10 a. 25i9 250 v. 150 mA. 9,9 
L.T. Types TIM. 300 v. 250 mA. 12/9 

6/12v. ia. H.W., 2/9 
H.T. Types H.W. 
150 v. 40 mA. 3/9 
250 v. 50 mA. 5/9 
250 v. 60 mA. 7/9 

R.S.C. 3-4 WATT A7 
HIGH -GAIN AMPLIFIER 

For 230 -250 v. 50 c;es. Mains' input. 
Appearance and Specification with 
exception of output wattage. as A5. 
Complete Kit with diagrams, £315// -. 
Assembled 22/6 extra. ('arr. 3.6. 
THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 -valve 230-250 v. A.C. Mains 
receiver with selenium rectifier. It con- 
sists of a variable -Mu high -gain H.F. 
stage followed by a low distortion anode 
bend detector. Power pentode output Is 
used. Valve line up being 6K7, SP61, 
6F6G. Selectivity and quality are well up 
to standard, and simplicity of construc- 
tion Is a special feature. Point -to -point 
wiring diagrams, instructions, and parts 
71st, 1.9. This receiver can be built for a 
maximum of £411916 including attractive 
Brown or Cream Bakelite or Walnut 
veneered wood cabinet 12 x 66 x 51 in. 

Terms : C.M.O. or C.O.D. NO CALI!. under £1. Post 1'9 extra under £2' : 2 tra under £5. 
Open 9 to 5.30 : Sitte. until 1 Pan. CatStiognr 6d., 'trade list 5d. S A.li, rt it n all enquirie,. 

RADIO SUPPLY CO. 32, THE (CALLSTDLEEDS, 2 
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NOW IS THE TIME . 
To start building your F.M. tuner and enjoy the thrills of really High Fidelity 
crystal clear reception. We can confidently recommend the JASON F.M. 
TUNER as the most successful home constructor design ever produced. 

SIMPLE - EASY TO BUILD - INEXPENSIVE - SUPERB QUALITY 
Book giving full constructional details, wiring diagram, circuit, 
parts list, etc., 2/ -. 

CHASSIS and DIAL ASSEMBLY (as illustrated) comprising 
punched chassis, tuning condenser, front panel, s.m. drive, scale 
and knob, etc. 

Price E2.5.0 ready assembled. 

VALVES, 4 type EF9I, 10/6 each. RESISTORS, complete set 
5/, all marked. I.F. TRANS., pre -aligned, ,6/- each. RATIO 
DISCRIMINATOR, 12/6. DIODES, GEX34, 4/- each. 
CONDENSERS, complete set, 14/ -, carded. VALVEHOLDERS 
B7G with screens, 1 /9 each. 

COMPLETE KIT (down to last nut and bolt), E7.7.6, post paid. 
Demonstration model working in our showroom. 

We can supply detailed price lists of this kit and the following kits on request 
ARGONAUT A.M. F.M. RECEIVER, MULLARD FIVE -TEN, MOLLARD "3 -3," MOLLARD 

F.M. TUNER, G.E.C. 912 PLUS, HIWAYMAN BATTERY PORTABLE. 

HOME RADIO (MITCHAM) LTD. 
187, LONDON ROAD, MITCHAM, SURREY. Telephone : MIT 3282. 

UNDOUBTEDLY THE BEST VALUE YET OFFERED 

lr Y j--",04/4 ecaíalet 
rgfi 

ASSEMBLED & READY FOR USE £43 
ri u, £1.10.0 'a tr. 4.nd h,.ur;ce. £1 nd.d wh..n r,,.. t.iue ;rtm nrd 
Pem. £21.10.0 dep.a.it and 1_ noa;rmr iymrnt. of £1.10.10 iv 011.0.0 depi.it and !; months o, £3.19.3. 

IMMEDIATELY AVAILABLE TO MAIL ORDER CUSTOMERS 

! ! HOME CONSTRUCTORS ! ! 

YOU CAN BUILD IT YOURSELF FOR E40 
The Truvox Tape Deck and the Quality Amplifier are supplied tested and 
ready for use. The actual assembly of the Recorder is simple and only 
involves a few connections fa connection chart Is supplied for this purpose I. 

The items illustrated and described form the com- 
plete equipment and eách are available for sale 
separately. 

TRUVOX TAPE DECK 
MODEL Mk. III,TR7/0 
This is '11uvox's new 

small " design being 
Only 19in. x 1lin. The 
whole instrument is built 
to close engineering 
limits resulting in the 
minimum of "wow " and 

flutter " values. It 
will play the NEW PRE- 
RECORDED TAPES and 
takes all standard tapes 
up to 1.200ft. 223.2.0. 

MODEL TRI1F QUALITY AMPLIFIER 
This amplifier has been 
expressly designed to 
meet the requirements of 

enthusiasts for fidelity reproduction. and in par- 
ticular to CORRECTLY overate the above 
TRUVOX DECK. It is supplied 
complete with a matched 
Elliptical 3 ohm P.M. Speaker. 
It incorporates an efficient Tone 
Control arrangement and has a 
Magic Eye Level Indicator 
(Operative on 'Record). It can ,,,- 
also be used as a general purpose 
Amplifier for high quality repro- a - "' r 
duction of gramophone records y- 
direct from a Gram Unit. >,. POßTABLE 
Price E14.14.0. ATTACHE CASE 

. ..... Neat. compact and at- , 
S SEND \ S.A.E. FOR DESCRIPTIVE ç tractively finished. It 

LEAFLET INCLUDING PRICE 5, 
.contains c Mai 
pockets for Mike. Mains 

, DETAILS & H.P. TERMS ; Lead and reel of cape. 

SCOTSBOY MAGNETIC RECORDING TAPE 
Supplied complete with a 1.200ft. reel of Seotsboy Tape. Price 35 -. 

MODEL M1C33 /1 ACOS CRYSTAL MICROPHONE 
A highly sensitive Mike which accurately matches the input arrange- 
ment of the Amplifier. Price 22.10.0. 

STERN RADIO LTD. 
109 & 115, FLEET STREET, E.C.4 

Tel.: FLEet 5812 -3 -4. 
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BUILD AN INEXPENSIVE QUALITY RADIO 

Total building cost including 
01 / V / 

choice of beautiful walnut u 
veneered cabinet or ivory or 
brown bakelite This is the 
lowest possible price con- 
sistent with high quality. No radio Lawn 
ledge whatever needed... can be built IO 
anyone In 2 -3 hours, using our very simple 
easy -to- follow diagrams. This terrific new 
circuit covers all medium and long waves 
with optional negative feedback, has razor - 
edge selectivity, and exceptionally good 
tone. Price also includes ready drilled and 
punched chassis, set of simple easy -to- 
follow plans -in fact, everything ! All 
parts syarkling brand new -no Junk : 

Every single part tested before des - 
66X77G high-frequency pentode feeding (into 
6J5G anode -bend detector triode, coupled 
to 6V6G powerful output beam -power 
tetrode, fed by robust rectifier. For A.C. 
Mains, 200 -250. Volts. (low running costs- - 
approximately 18 Watts !j. Size 12ìn. N 

bin. x 5in. Build this long range power- 
ful midget NOW. All parts and set of 
plans, £,5.7.6. (Post and packing 3.6). Priced 
Parts List. 2 / -. 

POCKET 

RADIO 
FOR ONLY 

37's 
AT LAST l In response to many requests 
we now present the DOUBLE TRIODE 
" SKYPOCKET." a beautifully designed 
precision POCKET RADIO. No radio 
knowledge needed ! -EVERY SINGLE 
PART TESTED BEFORE DESPATCH ; 

our simple, pictorial plans take you step - 
by -step. This set has a remarkable sensi- 
tivity due to painstaking design. Covers all 
medium waves 250 to 550 Metres. Size only 
5/in. x 3in. x 21n. in Strong, Transparent 
case with panel, cover and ivorine dial. A 
really personal- phone, pocket -radio WITH 
DETACHABLE ROD AERIAL. Self - 
contained all -dry battery operation. Aver- 
age building time 1 hour. Total Building 
Cost -including Case, Double Triode 
Valves, etc.. in fact, everything down to 
the last nut and boll -ONLY 37/6, with 
plans. Postage, etc.. 2, -. C.O.D. 1/6 extra. 
(Parts sold separately. Priced Parts List, 
etc., 1;6). Demand is certain to be heavy -so SEND TODAY 

Build this exceptionally sen- 

4116 
sitive twin -triple radio. Uses 
unique assembly system and 
can be built by anyone without 
any radio knowledge what- 

ever In 45-minutes. Handsome 
black- crackle steel case with specially 
made black and gold dial with stations 
printed. Size of radio only 61ín. x 51n. x 3in. 
Covers all Medium and Long waves -uses 
one only all -dry battery. H.T. consumption 
only 1 to 1.5 mA. Ideal for Bedroom, Garden, 
Holidays, etc. Many unsolicited testi- 
monials. Mr. Norton, of Oxted, writes : 
Yesterday evening on the Medium waveband, I 
counted 32 separate stations : I am very 
pleased with the set, which is well worth the 
money. Total building cost-Everything 
down to last nut and bolt-471 
etc., 2'- 1-with full set of clear, easy -to- 
follow plans (For Headphone Reception. 
Cost of Extra Valve, Speaker, Parts, etc., 
38,6. All these Bt Inside Case or parts 
sold separately (Priced Parts Lists, 2/ -). 

CONCORD ELECTRONICS (Dept. PWC), 69, PRESTON STREET, BRIGHTON, I 
Ordc l:'p,:hhed b,. - Cheques accepter. Cash on delivery 1!6 extra. Suppliers to Schools, Universities, Government and 

IGtasiisltments. Complete range of components and race clocked. 

I NEW LEARN THE 
PRACTICAL WAY I 

I With many of our courses we I 

I supply actual equipment. Courses 
I include: Radio, Television, I 

I Electronics, Draughtsmanship, 1 I 

Carpentry, Photography, and I 

Commercial Art, etc. j I 

`'TNéldll''. I 

POST THE COUPON TODAY FOR OUR 
BROCHURE ON THE LATEST METHODS 
OF HOME TRAINING FOR OVER 

150 CAREERS & HOBBIES 

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 

City and Guilds Grouped Certificates In Telecommunications: A.M. Brit, I.R.E. 

Examination, Radio Amateur's Licence, Radio and Television Servicing Certificates. 

GeneralJtadio and Television Courses, Radar, Sound Recording, etc, Also Courses in 

all other branches of Engineering and Commerce. 

The advantages of E.M.I. training * The teaching methods are 
planned to meet modern industrial requirements. * We offer training in 
all subects which provide lucrative jobs or irteresting hobbies. *A tutor is 
personally allotted by name to ensure private aqd individual tuition. * Free 
advice covering all aspects of training is given to students before and after 
enrolling with us. 

Courses from 
15/- per month 

r POST THIS COUPON TODAY 

Send without obligation your FREE book. I 

E.M.I. INSTITUTES, Dept. 32K ' 
43 Grove Park Road, London, W.4. 
Phone: Chiswick 4417/8.' 

NAME................ ......._.........._.........._. - .- __..._._._.... - 
1 

_A I ADDRESS 

The only Postal Collegewhicli is part of I - ..........................................._..._ .._..:._........_...____...... 
NOV. 

a world -wide Industrial Organisation i SUBJECT(S) OF INTEREST........_._.....__... _ + _....... 

iCiS 

www.americanradiohistory.com

www.americanradiohistory.com


586 PRACTICAL WIRELESS 

DRIMAFITR; , 
.;,",. 

Types 
TPI & 
TP2 

TYp=s 
TSI 
T52 & 
T53 

Types TJI, TJ2 & T)3 

Send for data sheets of these transistors to 

November, 1956 

Tran5hsitc,rs 
save space power & weight 

wáti<:: g-, 

These long -life transistors in your circuits will save space and power and 
incidentally save weight. Exhaustive tests by our unique triple -test process 
have proved their reliability over a long period. 

Their small size and low consumption permit the design of light, compact 
equipment and, since the cases are of metal, there is little danger of 
accidental fracture, 

The BRIMAR TP1 and TP2 are point contact n type, germanium transistors. 
Type TPI may be used in control and switching circuits at frequencies up 
to 100 Kc /s and will work consistently and reliably within this range. 
Type TP2 may be used as an amplifier or oscillator at frequencies up to 
2 Mc's. Collector dissipation 150 mW max. at 20° C. The BRIMAR 
TSI, TS2 and TS3 are p.n.p. alloyed junction transistors intended for use 
in low frequency applications up to 500 Kc /s. These transistors are fully 
hermetically sealed. They are thus immune from the effects of humidity 
and noxious atmospheric conditions. The collector dissipation of these 
types is 50 mW at 20° C. The TJI, TJ2 and TJ3 are similar to the TSI, 
TS2 and TS3, but have a collector dissipation of 200 mW at 20° C. and 
are somewhat larger in size. 

5randa,d Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT Footscray 3333 

PREMIER RADIO COMPANY 
B. H. MORRIS & CO. (RADIO) LTD. 

OPEN TILT. Telephone: 
8 P.N. SATt ni vY3 (Dept. P.W.) 207, EDGWARE ROAD, LONDON, W.2 AMBASSADOR *33 

PADDINGTON 3271.2 

BUILD THESE NERV PREMIER DESIGNS 
3 -BAND SUPERHET RECEIVER ALL -DRY BATTERY 4 -WATT AMPLIFIER 

PORTABLE RADIO RECEIVER MAY BE £7.19.6 Plus &ICia 
MILT BFOR E BUILT FOR 7 

2 Rand T.R.F. 
Receiver nias 
be built for 
£5.15.0 plus 
packing & post 
3/ -. These two 
receivers use 
the latest type 
circuitry and 
are fitted into 
attractive cabinets 12in. x 61ín. x 5 11n. In either walnut or ivory bakelite or wood. Individual instruction books l- each, 
post free. 

MULLAH AMPLIFIER MIT 

WhyAll the components for 
model 510. PLUS preamplifier 

L on one chassis (total six 

make valves) may be purchased 
thefor £12.12.0, Plus pkg. & post 

the 7B, or preamplifier and tone 
control to a separate unit, 

Best . 614.14.0 plus pkg. & post 7/6. 

Send for the Premier WIDE ANGLE 
TELEVISOR booklet. 3.6 post free. 

£7.8.0 
Plus 3'- Pkg. 

& Postage 
4 Miniature 
valves in a 
superhet cir- 
cuit covering 
medium and 
long waves. Res - 
tne covered cabinet- 
11 }in. x loin. x 511n.. in contrastint 
colours. wine with grey panel. Instruction 
book 16 post free. which includes full 
constructional details and list of priced 
components. 

COMPACT GRAM AMPLIFIER 
Suitable for any 
type of Pick -up. 
Volume and tone 
control fitted with 
knobs. Overall 
size clin. long x 
3:in. wide x 2lin. 
high. Complete 
and ready for use. 

12.19.6 
Plus packing & postage 2,6. 

R.S.R. 4 -Speed 
- 

Autoshanger. 
29.15.0 plus 5- pkg. & post. 

R.S.R. 'I'l'6 3-Speed 
64.12.6 plus 2 6 pkg. & post. 

GRAM 

UNITS 

MAY BE 
BUILT FOB diT. 1 0 .0 Plus 

& Carr. 
Valve line -uo 
fSL7. 6V6 and 
6X5, FOR A.C. 
MAINS 200(250 
VOLTS. Suit- 
able for either 
3-ohm or 15- 
ohm Speakers. 
Negative feed- 
back. Any 
type of pick -up 
may be used. 
Overall size gin. x lin. x 51n. Price of 
Amplifier complete, tested and ready for 
use, 25.5.0 plus 3/6 pkg. and carr. 
A STEEL CASE IS NOW AVAILABLE. 
COMPLETE WITH ENGRAVED PANEL. 

15 6 I _XTRA. 

A NEW TAPE RECORDER 

CREDIT TERMS DEPOSIT £5 
and 8 monthly payments of £4.18.6 

H.P. TERMS 1 DEPOSIT £20 
end 12 monthly payments of £1.17.1 

Cash price £40 plus packing and carriage 
21/ -. Case finished in Brown and Antique 
Fawn. Size 151n. x 121ín. x 71in. with the 
very latest type Continental fittings. For 
A.C. mains 200 -250 volts, 50 cycles. 

SEND FOR LEAFLET 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1956 PRACTICAL WIRELESS 587 

EVERY MONTH 
VOL. XXXII, No. 599, NOV., 1956 

COMMENTS OF THE MONTH 
Editorial and Advertisement Offices : 

°Practical Wireless,' George Newnea, Ltd., Tower House, Southampton Street, Strand, W.C.2. 'Phone : Temple Bar 4888. 
Telegrams : Newaes, Rand, London. 

Registered at the G.P.O. for tranamiasion by Canadian Magazine Pool. 

MaIVO 
EDITOR : F. J. DAMM 24th YEAR 

OF ISSUE 

BY THE EDITOR 

Technical Trends 
IF the Radio Show is intended to indicate to 

the public the general trend of design, the 
public must this year have been very dis- 

appointed, for it indicated beyond doubt that the 
trade during the past year had not developed 

. anything which could be described as really new. 
No doubt the credit squeeze and the hire purchase 
restrictions are a discouragement to the manufac- 
turers to launch anything new whilst they have 
large stocks to sell in a reluctant market. It may 
be, therefore, that the industry will consider it 
wise to run these exhibitions biennially instead of 
annually. There were, however, one or two 
indicative straws, which indicated the direction 
of the technical current. It was noted that there 
were gramophone motors having a fourth speed 
of 16 213 r.p.m. There are no records in this 
country for playing at that speed, and so the 
'provision of this fourth speed must mean that 
sooner or later records will become available. A. 
surprising development was the production of a 
4.5 volt dry battery operated gramophone 
motor. There are many record players now avail- 
able which make use of transistors, and the 
production of this battery motor is a possible 
indication of new developments in the record 
player market. The makers claim that the motor 
requires a current of only 80 milliamps at 4.5 
volts, speed control being obtained by means of 
a variable resistance connected in series with a six 
volt or nine volt dry battery. The battery is auto- 
matically connected by means of a switch when 
the pick -up arm is swung towards the edge of the 
record. The speed of the motor is controlled by 
the usual type of centrifugal governor. 

In view of the great publicity given to transis- 
tors last year, it was expected that there would be 
a plentiful supply of them this year. In fact, the 
number of receivers of this type was disappoint- 
ingly low. It was stated that there are still 
production difficulties and that the output is by 
no means equal to demand. Two manufacturers 
exhibited in prototype form a method of transis- 
torising car radio. They incorporated a push -pull 

transistor output stage and made use of special 
valves operated from a 12 volt H.T. battery pro- 
viding the high tension supply. It was clear from 
conversations we had with manufacturers that, 
due to the shortage of high frequency transistors, 
there could not be any rapid change over to 
transistor receivers for some time to come. One 
manufacturer produced a magnetic disc recorder, 
which is an addition to their well -known tape 
recorders. It has a recording head which 
resembles a pick -up, and it' a pick -up is used to 
replace the recording head the instrument may 
be used to play gramophone records. 

TWO NEW HANDBOOKS 

WE have recently published two important 
handbooks. The first. " The Elements of 

Mechanics and Mechanisms," deals in a fascinat- 
ing way with the natural and mechanical forces 
and the methods of using them. It deals with the 
laws of motion, horse power, force, energy and 
power, conduction, convection, radiation and 
heat, the lever, wheel and axle, inclined plane, 
wedge, screw, liquid pressure, hydraulics, pumps 
and water wheels, the Geneva mechanism, inter- 
mittent mechanisms, the principle of the gear. 
transmission methods, whilst a very complete 
chapter gives practical examples with calculations 
of a large number of miscellaneous mechanisms. 
It is an ideal book for the draughtsman, designer 
and inventor. It contains 432 pages and 481 
illustrations and costs 30s., or 31s. by post. 

The second volume is. entitled " The Home 
Electrician," costing Its. 6d.. or 13s. by post. It 
contains 206 pages and 149 illustrations and deals 
with rules and regulations, house installation, 
power wiring, electric light, layouts and wiring 
methods, house circuits, switches and control 
points, installing domestic apparatus, electric 
bells, burglar alarms, water heating, motor driven 
apparatus, accumulator charging and there is a 
very complete chapter on repairing electrical 
apparatus. -F. J. C. 

OUR NEXT. ISSUE, DATED DECEMBER, 1956, WILL BE 
PUBLISHED OT NOVEMBER 7th. 
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Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of July, 1956, in 
respect of wireless receiving stations 
situated within the various Postal 
Regions of England, Wales, Scot- 
land and Northern Ireland. The 
numbers include Licences issued 
to blind persons without payment. 

Region Total 
London Postal ... 1,297,303 
Home Counties 1,288,887 
Midland 1,008,249 
North Eastern ... 1,312,989 
North Western . 997,965 
South Western ... ... . 823,825 
Wales and Border Counties ... 516,188 

Total England and Wales ... 7,245,406 
Scotland ... ... ... 930,541 
Northern Ireland 206,008 

Grand Total ,.. ... ... 8,381,955 

Belgian Radio Taxi Service 
pYE, LTD., in association with 

Messrs. Semobel, their agents 
in Belgium, recently installed radio- 
telephone equipment in the Fra- 
Tax fleet of taxis which operates 
throughout the city of Brussels - 
the first permanent radio taxi 
service in Belgium. Each taxi has a 
compact Pye " Reporter " mobile 
radio mounted on the dashboard. 

From the 15 -watt radio control 
station, with its 13 -metre trans- 
mitting aerial on the roof of the 
company's four -storey head- 
quarters in the Avenue de Scheut, 
taxis can now be directed straight 
from one job to another without 
having to return to base after each 
journey. 

Phototelegram Service Links 
Capitals 

CABLE AND WIRELESS, LTD., 
announce the opening of a 

phototelegram service between 
Stockholm (Sweden) and Athens 
(Greece). 

It is operated in Athens by 
Cable and Wireless, Ltd. 

BBC's New Mobile Studio 

ANEW mobile studio and control 
room designed by the BBC's 

engineering division is on the road 
and recently came into use. 

The new vehicle weighs nearly 
41 tons and is 22ft. long, 7ft. 6in. 
wide and 9ft. high from road level. 
It contains an acoustically treated 
studio some 10ft. long by 7ft.wide 

By "QUESTOR" 

together with a control room which 
provides facilities for controlling 
the output of the studio and a 
number of external sources, such 
as commentators' microphones 
which may be located at scattered 
points over the site of a large 
outside broadcast. Provision is also 
made for recording and reproduc- 
ing programmes, for the introduc- 
tion of effects from gramophone 
discs and for the reception of 
speech from commentators using a 
radio microphone. 

Telephones are provided for 
communication with permanent 
BBC centres and other points, 
while the control engineer's and 
producer's positions are equipped 
with talk -back facilities enabling 
them to speak to the studio, or to 
the commentators for briefing. 

V.H.F. in the West 
THE BBC's Very High Fre- 

quency sound broadcasting 
station at North Hessary Tor, 
South Devon, was brought into 
service on August 7th and trans- 
mits the West of England Home 
Service on 92.5 Mc /s, the Light 
Programme on 88.1 Mc, s, and 

v 
the Third Programme on 90.3 Mc /s, 
each with an effective radiated 
power of 60 kW. The trans- 
missions are horizontally polarised. 
This new station is on the same 
site as the BBC's North Hessary 
Tor television station. 

Marconi Radar Scanner 
MA RCON l'S WIRELESS TELE- 

GRAPH COMPANY have 
recently carried out a series of 
functional tests on their 20 kilo- 
watt, X -band surveillance radar 
type SNW.44 on a coastal site: 
This is one of a complete range of 
3 cm. equipments designed to cope 
with a variety of control and 
surveillance problems in the mari- 
time -and aeronautical fields. 

The SNW.44, by virtue of its 
narrow beam (0.5 degrees in the 
horizontal plane) and short pulse 
length (0.1 microseconds on ranges 
of 3 miles and below), provides a 
very high definition PPI display. 
The low power level of the trans- 
mitter, coupled with careful scanner 
design, ensures relative immunity 
from side -lobe and multiple echo 
effects, which can prove an 
embarrassment in the unequivocal 
interpretation of a picture. 

The key to the performance 
and adaptability of this series is the 
high -gain, multispeed, power -tilted 
scanner. To these features can be 

The new ,tlarconi radar unir re /erred to above. 
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added that of a switchable polariser 
grid which introduces an impressive 
degree of discrimination against 
rain returns. 

The illustration shows the 
radar scanner mounted on a tower 
overlooking the sea. The V.H.F. 
transmitting and receiving aerials 
are on the adjacent pole mast. 

Radio Export Record 

EXPORTS of British radio, tele- 
vision and electronic equip- 

ment set up a new monthly record 
of nearly £3.4 million in May, it is 
announced. The previous highest 
level had been £3.12 million in 
November last. 

The May exports bring the total 
for the first five months of the year 
to over £154 million, representing 
an annual rate of over £37 million, 
compared with a record figure of 
£33 million in 1955. 

May exports by main groups are 
as follows :- 
Radio and television 

receivers .. . £315,000 
Sound reproducing 

equipment ... ... £731,000 
Components .. ... £693,000 
Valves and tubes ... £264,000 
Transmitters, com- 

munications equip- 
ment, navigation 
aids, etc. ... ... £1,388,000 

£3,391,000 

V.H.F. Radio Changes 

THE Postmaster - General has 
approved the recommenda- 

tions in the Second Report of the 
Mobile Radio Committee which 
advises him on matters affecting 
the users of V.H.F. mobile radio 
services. The committee's first 
report was published in April of 
last year. The second report 
incorporates for the record a 
revised allocation of frequency 
channels (or wavelengths) amongst 
the various categories of users of 
the land mobile services, details of 
which were approved and sent to 
users last year. It also contains 
proposals for introducing improved 
equipment to permit narrower 
operating channels in the higher of 
the two land mobile frequency 
bands. In brief, they are that 50 
kc /s channelling should be adopted 
as the next stage in the develop- 
ment of the high band, this to 
become compulsory for new ser- 
vices and new equipment in that 
band as from January, 1957. It 
goes on to make certain recom- 
mendations about trials related to 
25 kc /s equipment and states that 
early consideration should be 
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given to the introduction of 25 kc /s 
equipment in the low band... . 

Finally the report contains a 
revised sub -allocation plan for the 
high band based on 50 kc /s 
channelling. 

The report is published by 
H.M. Stationery Office, price 1 s. 6d. 

" Sarah " Rescues Air Force Pilot 

AFTER seven years' work on a 
secret product over a thou- 

sand workers in their canteen at 
Acton met the only customer who 
has used their equipment. He is 
Flying Officer Nigel Williams, of 
North Wales, who was the first 
member of the Royal Air Force to 
be rescued by the " Sarah " air -sea 
rescue system. This new system 
enables a pilot who has crashed to 
send signals to a rescue aircraft. 
It received its first real test when 
Flying Officer Williams, then a 
member of 66 Squadron, Linton - 
on -Ouse, was rescued from the 
North Sea off Filey Brigg follow- 
ing a parachute jump of 30,000ft. 
from a Hunter aircraft. 

Accompanying Flying Officer 
Williams to the factory was the 
pilot of the helicopter which 
picked him up from the sea, 
Flight -Lieutenant Thompson, of 
Dagenham, based at R.A.F. 
Station, Thornaby, Nth. Yorkshire. 

At the works of Ultra Electric, 
the designers and manufacturers of 
the equipment, the management 
and workers rrsert:xi Flying 

Officer Williams with an inscribed 
silver tankard. The inscription 
read, " Whose homely guidance 
saved him from the drink." 
(" Sarah " sends out a signal which 
serves as a homing device.) 

Mr. Edward Rosen, who made 
the presentation, also gave an 
Ultra television viewer to Flight - 
Lieutenant Thompson as a gift for 
the use of 275 Squadron Crew 
Room at Thornaby. 

Obituary 
THE death has occurred, in his 

sixty -sixth year, of Mr. G. M. 
Wright, C.B.E., B.Eng., M.I.E.E., 
who was, until his retirement in 
1954, Engineer -in -Chief of Mar - 
coni's Wireless Telegraph Co., Ltd. 

George Maurice Wright was 
born in September, 1890. He 
joined Marconi's in 1912, after 
obtaining his B.Eng. degree at 
Sheffield University, and was 
attached to the Research Depart- 
ment, where he assisted C. S. 
Franklin and Captain H. J. Round, 
whose names are familiar in radio 
circles throughout the world. 

During the first world war he was 
attached to the Admiralty for work 
on direction finding and other 
special duties, and was granted a 
temporary commission in the 
R.N.V.R. He was closely associ- 
ated with the naval D.F. network, 
with which close watch was kept 
on movements of the German naval 
forces and Zetpelin fleet. 

The transmitting lial! of S. Africa's largest broadcast station at 
Parodys, near Bloemfontein: Marconi's hare stippilied nine 20k W 
H.F. broadcast transmitters to the South African Broadcasting 

Corporation's new station. 
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A Novel Baby Alarm 

Chassis Details 
THE whole device is mounted on a chassis bent 

from a single sheet of 18 s.w.g. aluminium 
measuring bin. by 81in. Marking out 

information is given in the plan of Fig. 3, which 
shows a top chassis view before bending. 

The only additional metalivork required are two 
brackets ; one is for the preset control VRI and the 
other is a clip for -mounting the crystal microphone 
on the front of the unit. The dimensions for both 
these brackets are given in Fig. 4. 

If it is decided to use an externally connected 
microphone, then obviously no clip will be required, 
and the hole Ilin. diameter in the front panel can be 
omitted. It will be necessary to drill an extra hole for 
the socket for this external connection, however, and 
a suitable space can be found at the left of the -in. 
diameter hole on the back of the chassis. 

The layout of the chassis assumes the use of a 
heater transformer in the circuit, and the fixing 
centres for this component will not necessarily agree 
with those on the drawing ; one of these holes was 
also used to fit the potentiometer bracket. 

There is ample room on the chassis for any necessary 
modifications as the photographic views of the com- 
plete unit clearly show. - 

Assembly and Wiring 
The components should be mounted as illustrated. 

The crystal microphone should be screwed on first as 
the heater transformer will block access to it othd.r- 
wise. The screened lead should also be wired to it 

4 

I i+- % -{-- VI*I 

L- 
ck68' dr 

4 

licroip 

before 
bending 

Potentiometer 
bracket befonv 

bending 

Fig. 4.- Details of the brackets. 

USING A VOICE- OPERATED RELAY IN A 
CIRCUIT WHICH . IS ALSO SUITABLE FOR 

AUDIO CONTROL OF TAPE RECORDERS, 

TRANSMITTERS, ETC. By Hugh Guy 
(Concluded front page 525 October issue) 

before mounting the transformer for the same reason. 
The earth terminal of the microphone is marked E 
and the screened braiding should be connected to it. 

It is preferable to connect the heater and H.T. 
supplies first so that leads carrying A.C., which 
should be twisted wherever possible to minimise 
radiation, can be kept close to the chassis. Any 
unwanted hum picked up in the amplifier will lessen 
the sensitivity of the device. 

The diagram (Fig. 5) shows the method of wiring 
the chassis to the circuit of Fig. 1. 

Testing, Setting up and Use 
When the unit is ready for testing, connect a short 

length of flex with a 6.3 volt pilot lamp at one end, 
to the socket SKI. Switch the unit on, remembering 
that the chassis can be live and therefore observing 
the normal precautions. 

While the unit warms up the pilot light will be on. 
Allow at least five minutes for complete warming 
up before attempting setting the unit up. The D.C. 
amplifiers will need this time to settle down to steady 
operating conditions. 

H.T-/- to 
C4, P8 

etc., 

W/ 

Mains 
Dropper 
/390 n 
015 A. 

From Mains 
Switch S/ 

A 03 
REL. 
contacts 

SK/ 

Heaters 
wired in 
series 

47n 
/W. 

14 

Fig. 2.- Modification for D.C. or A.C. /D.C. power 
supply. 

Chassis 

Pin 4 
Pin 5 

P 

VI 

(iin 4 
Pin 5 

To Pilot 
Lamp 

63v0/5A, 
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With a screwdriver, turn the preset control fully 
anti -clockwise when, if the potentiometer has been 
Wired correctly, the relay will be energised, i.e., it 
will pull in. Now gradually rotate the control in the 
other direction, being careful to make as little mechani- 
cal disturbance as possible. This process should be 
carried out in relative quiet, too, since any noise may 
tend to switch the relay over as the control approaches 
the critical point. 

A position will be reached when the relay suddenly 
drops out. Now the control should be turned back a 
fraction to energise it again. The amount of " back- 
lash " on the control for the changeover to take 
place should be very small. A brief whistle or blow 
into the microphone should now cause the relay to 
open and close when the signal stops, switching on 
the pilot light for this duration. 

Now it may be that once the critical point has been 
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found the relay starts to click continuously, only 
stopping if the mains supply is switched 'off for a 
few seconds. This effect is caused by acoustic feed- 
back in the unit. The disturbance caused by the 
relay pulling in is fed to the microphone as a signal 
which is amplified, just as any desired signal would 
be, opening the relay again. The disturbance ceases. 
the relay closes again with a click which sets off 
the chain once more. 

This effect can be used to advantage if an inter- 
mittent form of alarm is required. In this case when the 
instrument warms up one noise of any description 
will set the relay off, and the latter will then provide 
its own signal to keep the alarm going. The pilot lamp 
will glow continuously if the signal (e.g., the baby's 
cries) are continuous, but will flicker intermittently 
thereafter until reset by switching off the alarm 

momentarily. 

fS h _l_31 

Hole Sizes 
A is 68,4 
B1s4BA 
C is 28.4 
D isj`dia. 

l 
21j 

6BA clear, 
countersunk /f die. on other side 

4k; 

/6 

1.C/4. 

4- f. 
Bend_ 

A 

. 
3/q die. D 

1754-W- %h 

l7T t i . B ic 

3 3 

t 6 Bend 

die 

Bend 

Fig. 3.- Marking out and bending details for Nie chassis. 

Modifications and Precautions 
To arrange that signals do 

not cause intermittent alarms 
necessitates acoustically screen- 
ing either the microphone or 
the relay ; preferably the latter. 
To deaden the click as the 
relay pulls in adhesive tape may 
be secured to the pole piece of 
the relay. This may result in 
insufficient clearance between 
the key and the pole piece for 
the contacts to close. In this 
case the contacts can be bent 
slightly or the copper pip on 
the key filed away. Mounting 
either the relay or the micro- 
phone on " bungy " mounts 
will also help. For example, 
two rubber grommets could be 
used as insulating mounts for 
the relay. If a cover is available 
for the relay it should be used, 
space permitting. Electrically 
the relay can be quietened by 
connecting an electrolytic con- 
denser across the coil. A value 
of 8liF at 150 volts working 
should prove adequate. This 
connection may result in a 
slight loss in sensitivity. 

Another method is to con- 
nect a 25K wirewound poten- 
tiometer temporarily in place of 
RIO, the common cathode 
resistor to V2. Wired as a 
variable resistor, this control 
should gradually be increased 
until the relay only just pulls in 
after a signal. This pulling in 
should be quiet enough not to 
retrigger the alarm. Once this 
value has been found a fixed 
resistor of the same value can 
be substituted for the control. 

however, the most satisfac- 
tory method by far is to mount 
the microphone externally in 
the manner mentioned pre- 
viously. This has the added 
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advantage that the microphone can be suspended 
exactly where it is wanted, in particular above the 
infant's cot. The whole device would obviously be 
far more sensitive this way. If this is done, then both 
the microphone and its con- 
nections must be thoroughly 
insulated to avoid the possi- 
bility of an electric shock. 

For the same reason, the unit 
must be mounted in an insulated 
cabinet. Quite a simple case 
can be made from either stiff 
board or hardboard if the con- 
structor wishes to -avoid a lot 
of woodwork. A suitable 
cabinet would be about 3.4 in. 
deep with a 6in. square front. 
A 4 B.A. screw holds the front 
panel at the front of the cabinet 
and two woodscrews or 6 B.A. 
screws secure the chassis by 
means of the mounting flap at 
the back. Three holes should 
be cut in the back panel of the 
cabinet to allow the leads to 
pass through and to give access 
to the preset control. 

If the device is required to 
operate the relay once only for 
an input 'signal, holding the 
relay off until reset manually, as for 
alarm type of function, then R9 must 
from 5.6K to 27K. 

As a burglar alarm the microphone 
externally to the device, being hidden 

point so that a mechanical vibration of disturbance 
would be the signal that operates the alarm rather 
than a random noise. This would minimise false 
alarms. 

T/ 
Heater 
Transfm'r 

the burglar 
be increased 

is best used 
at a crucial 

Fig. 6. Above chassis wiring. 

As pointed out in the first article, it should not be a 
difficult matter for the experimenter to make a device 
of this nature carry out any desired function where 
sound picked up by the microphone actuates the 
relay as a triggering source. 

R9 

TO PILOT LAMP 
TO A.C. 
MA/NS 

NOTE : TAGS MARKED 'CH.' ARE 
CONNECT IONS TO CHASSIS 

Fig. 5.- Wiring below chassis. 
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A CONTEMPORARY 

DESIGN FOR THE HANDYMAN 

By R. J. Applin 

THE idea behind the construction of this radio- 
gram cabinet was twofold. First, it was 
an attempt to design a cabinet which would 

" fit in " with a layout of more modern trends in furni- 
ture-a common failing amongst most commercially 
produced designs -and be pleasing to the eye. 
Secondly, to- construct a cabinet for a minimum 
sum of money, the resulting cost being approximately 
five guineas, this being very reasonable in comparison 
with the ready -made examples available. 

The cabinet is of very simple construction, enabling 
it to be completed in the minimum of time and with 
no unnecessary loss of temper to such inexperienced 
cabinet -makers as myself, due to difficult joints occur- 
ring everywhere. The colour chosen in the case of the 
original was basically light in order to tone in with 
a corresponding furniture lay -out. The woods used 
being a light hardwood of the obeche family for the 
basic framing -being easily obtainable and very 
good to work -chestnut was used for the outer casing, 
birch -faced plywood for the front and inside top 
panel, and a trim -of black walnut applied around the 
fret to provide a small decoration. The whole 
cabinet then being finished with a natural polish 
to preserve the original colours. 

The construction, as said earlier, is very simple 
and nothing further is required than the tools normally 
found in an amateur handyman's box. It can be 
conveniently divided into two sections : the " skele- 
ton " framing and the outer casing. 

The Framing 
This is constructed completely from lin. x lin. and 

I fin. x lin. obeche or similar wood, with the exception 
of the two 4in. x tin. x 34.ín. lengths of chestnut 
which form the visible inside fa,ces of the top of the 
cabinet. 

First step in the construction is to cut the two 
lengths of4in. x bin. chestnut to length and notch these 
members as shown on the drawing where required to 
accommodate the framing. At this stage it is advisable 
to work up a finished surface on the inside faces of 
these two members as they become more inaccessible 
as the construction proceeds. 

The six top cross members may now be cut to size 
and the whole glued and screwed together, ensuring 
that it is square and true in all directions. 

A cold water resin glue is most suitable for use in 
this case and 24 hours should be allowed before clean- 
ing up projecting ends of cross -members with a plane. 

The next step is to prepare the two long and two 
short lain. x lin. obeche bottom members, again 
cutting all notches necessary and also the fin. deep 
housing at an angle of 60 deg. on the inside faces 
in the positions shown on the drawing to accommo- 
date the legs. 

Cut the four lin. x lin. obeche corner uprights 
to length and glue and screw these members to the 
top framing in their appropriate positions. 

The four longitudinal bottom 
members may now be fixed in a 
similar manner to the bottom of 
these uprights, and the whole 
structure again tested for square- 
ness. This is most important. 

It will be seen that the joints 
used here and at the top are plain 
butt joints, and a query may arise 
as to their strength and ability to 
hold the frame together. However, 
no doubts need be expressed here, 
as with the correct application of 
glue and adequate screws the frame 
is extremely robust when completed. 

The lin. ' lin. intermediate up- 
right members may now be cut to 
length, notched at their upper ends 
as shown and glued and screwed 
into position. 

To complete the basic framing 
the two intermediate lin.x lin. 
bòttom members are now cut to 

The finished cabinet. Another view 
given ¡text )ttonth. 

will be 
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dead length, and likewise fixed in 
their respective positions. 

The Feet 
These are cut from fin. thick 

chestnut and must be splayed at an 
angle of 60 deg. along their bottom 
edge. This is not a difficult operation 
and may be done with a smoothing 
plane, working inwards from both 
ends to avoid splitting the wood. 

The feet are set in the housings 
in the bottom framing members to 
show 4in. below the lower edge of 
the frame and are glued in position 
and secured with screws driven in 
from the outside. 

It may be profitable here to men- ,B 

tion the advisability of preventing 
the resin glue used from coming into 
contact with any exposed faces of 
the chestnut, as a bright purple 
stain will result which it is difficult 
to remove, and is obviously most 
unsightly. 

re screwed 

z 

The Outer Casing 
With the " skeleton " framework 

complete, the outer casing may next 
be developed and fixed around it. 
This is done in several operations, 
the first part to be applied being he plywood 
front panel. 

This is cut from Iin. thick faced plywood to a 
finished size of 34Iin. by 18Iin., being the overall size 
of the framing. 

A section of wood 25in. by 14Iin. is then cut out 
of the panel for the speaker fret. The edges left 
must be cleaned and squared up to take the small 
moulding which surrounds the fret, but the 
fitting of_ this moulding is preferably left to a later 
stage in the construction to avoid possible damage. 

The section of plywood removed should be 

Notched w.d hovsed joint 

V a Chestnut 

".--1--- RS, 

Spwkér panel 

KjZ -r 
Fipnt elevation 

II - \\ 
3 

Notched joint 
n n 

tr 

Musing ,o- feet 
5O. deep 

o" - 
saw elevation 

r-s 
Bottom 

/o;"--t.. 

.--, 

f- ,e..___,... 

t", r Fra/rvtg__.- 

u 
fFraminq 

\ 

.. 

._. 

2 

'/ Hardwood C/addag'miered at anges 

Front E/evatron 

Hardwood teer 

P/ar. :v,th he removed 

Fig. 1.- Details of 
assembly of the 

cabinet. 

retained as it is to be used as an in- filling panel to 
the bottom. As the expanded metal material used 
for the speaker fret is rather expensive, this is best 
obtained cut to the exact size needed, and in calculat- 
ing this lin. should be allowed for fixing all round 
giving a panel 27in. long by,16Iin. high. 

This material may be obtained in various colours 
to suit individual tastes, that used on the original 
being B.M.A. finish. 

A shallow rebate lin. wide must be formed on 
the back of the plywood to accommodate the metal 
fret and this is best done by cutting and stripping 

off two laminations of the wood - 
not a difficult operation. 

The metal fret may next be fixed 
into position with washers and very 
small screws at about bin. intervals 
all round. 

When this is completed glue may 
be applied to the front of the frame- 
work on the face of all members and 
the complete front panel pressed 
firmly into place and held at intervals 
with small G- cramps until the glue 
is dry. 

Again 24 hours should be allowed 
before interfering to ensure that 
adequate strength has developed in 
the glue. 

The bottom panel is the next 
member to be applied. 

As it would be an unnecessary 
waste of expensive material, this panel does not 
run the full depth of the cabinet, being only 6in. 
wide as may be ascertained from the drawing. 
The remaining gap between the legs being partly 
covered with plywood. 

The bottom panel is cut to size from din. 

rói 

/4i' 

Hz 
Sror Etevat,on 

Fig. 3. - Further 
dimensions and 

assembly details. 
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chestnut and is 36in. long by 6in. wide overall. 
The first step in the fitting of this member is to 

cut two slots at 60 deg. and sufficiently deep to 
accommodate the projecting feet underneath. If 
these slots are accurately cut they will give added 
support to the feet to resist spreading. 

Next the chamfered front edge must be worked 
on to the material at an angle of 45 deg., and this 
may be easily done with a smoothing plane and a 
guide line. Lastly, two mitres have to be cut on the 
ends of the panel to form the joint between this and 
the side panels, and this operation should be most 
carefully done: 

Glue may now be applied to the underside of the 
framing where in contact with the panel, and the 
panel slid into position and screwed to the framing. 

To fill the void left between this bottom panel and 
the back of the frame the piece of tin. plywood cut 
from the front panel is employed. This is cut to 
width, tin. being allowed to 
project beyond the back of 
the framing and screwed into 
position between the feet. 

This panel is not large 
enough to fill completely the 
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Fig. 2. Details of the carcass. 

void between the feet and the space 
remaining is left open to allow a 
current of cool air to circulate 
around the radio when in operation. 
Next the two end panels may be 
cut and fixed in position. 

The timber for the end panels and 
the top should be obtained in one 
length if possible, so that a continual 
matching grain is visible in the wood 
all round the cabinet. 

Assuming that this piece of wood 
is available the end panels will be 
cut from either end of it, leaving 
the centre piece for the top. 

The first operation, then, is to cut these end 
panels to an overall size of 20in. high by 141in. to 
164in. wide at the top. (To be continued) 

LIST OF MATERIALS REQUIRED 
Member Material Size required Finished size 

Frame : 

lin. x lin. ... 

1 #M. x lin. 

lin. x lin. 
Top frame members 

Panelling . 

Bottom ... 
Ends (2) .,. 
Top ... 
Front ... 
Fascia .. 
Motor board 
Feet (2) ... 
Speaker panel 
Back panel 

Sundries 
Trim to fret 
Fret .. 
Piano hinge ... 
'Gram stay 
3116in. x ein. strip 

.1. 

Light h /wood (obeche or 
similar) - do. - - do.'- 

lin. thick chestnut 

!in. chestnut - do. - - do. - 
lin. birch -faced ply - do. - - do.- 
lin. chestnut 
lin. ply 
lin. ply 

1 hin. x ¡in. walnut 
E.M.L. 

Brasa - do. - 
-.do. - 

16ft. run 

lift. run 
5ft. run 

2/36in. x 4in. wide 

36in. x 6in. wide 
20in. x 161ín. wide 
36in. x 164in. wide 
36in. x 20in. 
18in. x 13in. 
18in. x 13ín. 
8in. x 12in. wide 

- 161in. x I2in. (approx.) 
-36in. x 19ín. 

7 feet run 
27in. x 161ín. high 
24in. long 

2 lengths. 164in. each 

2/36in. x 4in. 

36in. x 6in. wide* 
20in. X 164in. to l4 bin.* 
36in. X 16)in. wide* 
34lrnk x 184in. high 
18in. x 12in. wide 
18in. x 12ín. wide 
8in. x 12in. wide 

344in. x 184in. high 

* Cut from one sheet. 
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MI61140* 
807s IN CLASS AB2 

By O. 1. Russell, B.Sc., A.Inst.P. (G3BHJ) 

FURTHER to information published upon the 
use of Class AB2 tetrodes in modulators, 
Considerable " on the air," written and personal 

discussion has revealed that there is a great deaf of 
interest in more detailed information on this subject. 
This particularly applies to the use of 807 tubes as 
Class AB2 modulators, as these popular valves are 
still freely available at very low prices. Generally 
speaking, there is a need for precise information 
upon operating 807s at ratings other than those for 
which data is available. Thus one well -known 
handbook quotes the " all -out " operating con- 
dition for the 807. This " all -out " condition 
requires an anode voltage of 750 volts and gives 
120 watts of audio. However, no indication is given 
of the load and operating conditions to give an output 
of, say, 75 watts, as required to anode modulate the 
final running at our legal maximum of 150 watts P.A. 
input. 

Before dealing with this point, however, there are 
some other points. While alarm and apprehension 
are shown at the question of " exact " matching of 
loads, many other factors of greater importance are 
completely ignored. These are essential, however, for 
correct operation of tetrode stages in Class AB2. The 
question of power supply regulation is one such point. 
If the rated output power is to be achieved it is 
essential to operate with well regulated power supplies. 
Thus, ideally, the anode and screen supply voltages 
should not vary by more than 7 per cent. from no 
signal to full output conditions. When the anode 
current may swing from 60 mA up to 240 mA under 

Fig. 1. -A simple stabilising circuit for the screen 
supply of a pair of 807s. If a higher main power 
supply voltage is used the dropping resistor mist 
be further increased. Thus for a 600 -volt line use a 
10 K. resistor. A wirewound 12 -watt resistor is 
recommended. C (8 microjàrads) may be required. 

(See text.) 

November, 1956 

0 NJ 

full output conditions the need for good regulation 
is apparent. Note, moreover, that the figure of 
240 mA is not a " peak " figure, it is the actual 
standing D.C. input to the modulator stage, and will 
be indicated by a plate current meter if the modulator 
is operating on a steady sine wave input producing 
full output conditions! Under similar conditions the 
quiescent screen current may be, say, 5 mA, and 
this rises to 21 mA at full signal output conditions. 

The use of a choke input power supply circuit will 
enable the anode potential to be kept reasonably 
stable. For the screen supply a straightforward 
dropping resistor is out of the question due to the 
large fluctuation in screen current, so that a stabilised 
supply using two 150 -volt neon stabilisers is necessary. 
Fig. 1 shows the set -up for supplying the screen with a 
stabilised 300 volts supply, when using a 500 -volt 
main power supply. The 7,000 ohms dropping 
resistor should be a wirewound unit of at least 
six watts rating. A 12 -watt resistor rating is preferable 
for a safety margin. The stabiliser tubes should be 
the Brmar type VR150 /30, or some similar tube 
capable of carrying 40 mA maximum current. If 
some trifling miscalculation occurs, i.e., a resistor 
greater than 7 K is used, or if the anode supply 
regulation is not as good as it should be, so that the 
anode supply rail drops excessively below 500 volts 
at peak signal outputs, then the neon tubes may be 
extinguished on voice peaks. The cure is to reduce 

To 
Screen 
Supply l0 Hy 

To Modulator 

17 F. 
Input 

Fig. 3. Illustrating the " self screen modulation" 
circuit for obtaining " free" screen modulation 
power when only the anode supply is modulated in 
the P.A. stage. A small choke of 10 henries induc- 
tance is adequate. The choke should be shunted by a 
10 K. to 25 K. resistor if audio " howl" is 

experienced. 
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the value of the dropper resistor, but this cannot be 
carried so far as to permit of passing excessive 
current through the stabilising neon tubes. A con- 
denser shunted across the screen (dotted lines) may 
help to prevent the stabiliser tubes extinguishing 
under these conditions. An 8 ;IF electrolytic may be 
used for this function of holding the voltage drop on 
transient peaks. 

A further point that is important is that Class AB2 
involves driving the modulator grids into the positive 
region, and thus drawing grid current. This means 
that the virtually infinite impedance of the grids in 
the negative bias region abruptly changes to a very 
low impedance, say 500 ohms, in the positive region. 
It also " means that appreciable drive power is 
required when grid current is drawn. In fact, the 
Class AB2 807s require .a drive power of some 
0.2 watts. However, a driver tube capable of far 
more drive power, e.g., a 6V6 should be used, so 
there is no fear of the driver stage being overloaded, 
and also so that distortion can be minimised. More- 
over, due to the fact that grid current flows at signal 
peaks, a driver transformer of suitable characteristic 
is essential. It is necessary for example that the D.C. 
resistance of each half of the driver secondary 
winding does not exceed some 500 ohms. In addition 
the leakage inductance should not exceed a figure 
giving an impedance of 700 ohms at the highest 
audio frequency it is desired to handle. A suitable 
driver transfòrmer may be obtained commercially, 
such as the DM5 'of Technical Services. 

Transformers Backwards 
However, certain pre -war " output " transformers, 

such as the Ferranti OPI!C may be used " back- 
wards " as driver transformers. That is to say the 
low resistance push -pull primary is used as the 
secondary, and the " high impedance loudspeaker 
output " winding is used as the anode winding for 
the driver valve. Several small push -pull output 
transformers may be used in this way, but it is 
desirable in any case to load the transformer secondary 
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with a resistance of, say, 10,000 or 5,000 ohms in 
order to minimise the abrupt change of grid im- 
pedance when the grid swings into the positive region. 
Negative feedback in the driver stage is also helpful 
to minimise distortion in the driver stage due to the 
varying loading conditions. ) 

In order to present the possible output conditions 
compactly, these are shown graphically in Fig. 2. 
These represent a transition (above 600 volts anode 
potential) from " Continuous Commercial Service " 
ratings to the more generous " Intermittent Com- 
mercial and Amateur Service " ratings. These do not 
represent the only possible operating conditions, but 
will be found convenient in practice. Moreover, for 
British amateurs, the 75 -watt output condition may 
be achieved with a 500 -volt power supply, so that the 
higher ratings are not so important. However, if one 
operates at, say, the 600 volts condition, then the 
extra output power in hand does mean that the 
power regulation need not be so exact, as the valves 
need not be driven so hard and the peak current 
requirements will be lessened. 

It should be noted that the bias voltage should 
not vary by more than 3 per cent. While a stabilised 
bias voltage supply may be used a simpler solution 
is to use small deaf -aid cells to provide the bias 
voltage required. as they will have very long life 
operating as bias batteries. In fact, the grid -current 
tends to " charge up " the bias battery, so that if 
(as is not unknown !) a disused deaf -aid battery 
discarded because of failing voltage is used, it may 
charge up after a little service, recover its lost voltage, 
and heavily overbias the voltage modulator tubes ! 

This is important, as there is only a small change of 
bias voltage to cover the operating conditions ran{ tag 
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Fig. 2. - The curves show the power output, load impedance, zero signal quiescent current, required grid bras 
and drive power requirements ,)r a pair of 807 valves in Class AB2 at various anode supple voltages. In all cases 

the screen potential is 300 volts, and the fiat signal anode current is 240 nrA. 
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from the 500 volts 75 watts condition to the 750 volts 
120 watts condition. This is due to the high mutual 
conductance of the 807s, and the bias voltages with 
a 300 -volt screen supply should be 29 volts for 
an anode potential of 500 volts, 30 volts for 600 
volts anode potential, rising to 32 volts for 750 volts 
anode potential. Thus, the bias voltage should be set 
accurately, and this can be done by checking that the 
anode current is at the correct value when the screen 
and anode potentials are as specified. 

Correctness of operating potentials can also be 
checked by operating the modulator with a suitable 
resistance load and observing waveforms with an 
oscilloscope (Fig. 3). If, say, six 12 -watt resistors 
each of 500 ohms are used in series, this will give a 
72 -watt resistor load of 3,000 ohms. This can be 
matched in to provide the correct modulator load 
impedance by a suitable multiple ratio modulation 
transformer. 

Monitoring the Waveform 
If a double -beam 'scope is available, the grid drive 

waveform may simultaneously be monitored to see if 
any distortion occurs in the driver stage, and to 
decide if output distortion arises in the 807 stage or not. 
With a sine -wave input the tubes may be "run up to 
full output, and the output waveform carefully 
watched for peak flattening. Peak flattening may be 
caused by incorrect load matching, but if this is 
correct it may be due to poor power supply regu- 
lation, incorrect bias or screen potentials, or due to 
transformer saturation. 

Unfortunately, many amateurs conduct modulator 
tests in a more perfunctory manner. After connecting 
the modulator to the transmitter, the control is 
turned up till a monitor receiver or a local contact 
reports "overmodulation." The 
control is then eased back 
slightly, and it is assumed that 
"full " modulation is occurring. 
In many cases t h e splatter 
ascribed to "overmodulation " 
may, in fact, be due merely to 
modulator distortion setting in 
long before the P.A. is fully 
modulated ! In one case it was 
found that the imagined " over- 
modulation " condition was due 
to an undersized . modulation 
transformer saturating on peaks 
and thus limiting modulator 
output. Of course, the results 
sounded on the air very much 
like actual overmodulation. 
However, substituting a gener- 
ous cored Technical Services 
TR -10 modulation transformer 
resulted in an appreciable in- 
crease i n modulation and a 
beefier signal, as transformer 
saturation was eliminated, and 
the full audio output of the 
modulator could then be applied 
to the P.A. stage. Without this 
transformer substitution, how- 
ever, a signal much below par 
would have been radiated under 
the delusion that a fully modu- 
lated signal was being radiated 

t/SHy, / OmA.I 
rating/ 

" because increasing the gain control overmodulates." 
It is important therefore to ensure that a tetrode 

Class AB2 modulator stage is really operating 
correctly before assuming that full modulation is 
being obtained. It is necessary also to ensure that 
the stage is correctly matched into the P.A. load. 
Much nonsense is talked about " correct " matching 
however, and generally speaking the match should 
be made to within 10 per cent. Do not forget also 
that there is a slight power loss in any modulation 
transformer, so that an allowance should be made for 
this. Where a tetrode or pentode P.A. stage is used, 
the screen circuit 61' the P.A. also consumes power. 
However in a tetrode or pentode P.A. stage, the 
screen power requirement may be overcome by using 
the " self screen modulation " system. In this 
system the anode of the P.A. only is modulated. A 
small choke of say 10 henries is inserted in the screen 
supply and this develops audio across the 
screen, as the screen current varies with the modula- 
tion voltages qn the anode. In some cases a resistor 
of about 10,000 ohms may be shunted across the 
choke in order to prevent audio " howl " effects. 

Therefore to keep a safe " margin " in hand, the 
amateur running a full 150 watts input P.A. would 
probably be well advised to run at least the 600 volt 
supply condition. An amateur running 120 watts 
(as from a pair of 807s) would have a comfortable 
margin at the 500 volt /75 watt audio output condition. 

Incidentally, while the "drive power" may be 
taken as a nominal 0.2 watts, for various reasons it is 
as well to have a driven stage capable of at least I watt 
output. The resistance loading of the driver trans- 
former secondary will waste some of this drive 
power, but will minimise the impedance variation 
when grid current conditions are reached. 

(To be continued.) 

if F T Dropper 
Screen P.A.H.T.i 

Fig. 4. -" Self screen" modulation. By using a low current L.F. choke in 
the screen supply line, audio is developed to modulate the P.A. screen. This 
saves the modulator power that would otherwise have to be supplied from 
the anode modulator. Thus full plate and screen modulation is achieved 
without feeding the screen supply from the modulated P.A. supply line. A resis- 

tor of 25 to 50 K. may be shunted across the choke if audio singing occurs. 
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Every gramophone pick -up has a head: It may 

even have two -one for Standard Records and 

one for L.P. And if your record player is more 

than a year or two old it is more than likely that 

you are not getting the reproduction (or the record 

life) that you could do. All perhaps you on account of the pick -up 

head. Replacing this one small component with an 

ACOS Hi -g Head will make all the difference in 

the world. We cannot be need your head too emphatic about it. 

Thousands of critical listeners have already 

proved the point for themselves. 

There is a whole range of examined? Hi -g Replacement Heads 

and cartridges that just plug in or screw in to 

existing pick -up arms by Garrard, Collaro, B.S.R. 

and other famous manufacturers. Or you can buy 

complete Hi -g Pick -ups aná Arms. If you are 

considering new record playing equipment 

altogether make sure that it incorporates an 

ACOS Hi -g Head (or Heads). 

FREE The subject of Hi -g cannot be adequately 
e.vplui'ied in an advertisement, so we have produced 
an interesting booklet -- " The ABC of' Hi -g." 
May we send you a copy ? 

rs .. ..t 

i, 0 
CRYSTAL PICK-UPS COSMOCORD LIMITED 

ELEANOR CROSS RD., WALTHAM CROSS, HERTS. 
f`. ikrOrs Telephone : Waltham Cross 5206 

ACOS deei_e; are po.e::ei by pl:e its, pa :ei: cop.'i_ itians oni re;i;nreJ de ;i ns in Great ßri :a;n and abroad. 
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I.C.S. training supplies the spark 
you need to further your career. 

The Courses I.C.S. offer are practical and 
up -to -date, they recognise the present emphasis 
on Frequency Modulation, and - can help you 
attain one of the many well -paid posts that exist 
today in the radio world. Prepare yourself 
now, at home and in your own time, with the ex- 
pert help of I.C.S. tutors. The cost of an I.C.S. 
Course is moderate and includes all books. 

Among the I.C.S. Courses available ore: 

FREQUENCY MODULATION 
ENGINEERING 
T/V ENGINEERING 

RADIO SERVICING 

RADIO ENGINEERING 

RADAR ENGINEERING 
BASIC INDUSTRIAL 
ELECTRONICS ELECTRONICS 
ELECTRONIC ENGINEERING 

Complete the coupon below and post it to us today 
for further-details of the Course which interests you. 
Write to : Dept. 170E, I.C.S., 71 Kingsway, W.C.2. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
DEPT. 170E, INTERNATIONAL BUILDINGS, KINOSWAY, 
LONDON W.C.2, 

Please send FREE book on 

NAME AGE 

(Block letters please) 

ADDRESS 

OCCUPATION 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

You can rely on us "- 
LARGE STOCKISTS OF RADIO AND 

ELECTRONIC COMPONENTS 

H.P. on INSTRUMENTS, "912 " and 
MULLARD AMPLIFIER KITS, SOUND - 

MASTER, VIEWMASTER, Etc., Etc. 

RESISTORS - STANDARD, MIDGET, 
HIGH STABILITY, PRECISION ; 

TAPPED VOL. CONTROLS, Etc., Etc. 

SEND FOR LIST. 

Proprietary catalogues available to Manu- 
facturers' Laboratories, Education Authorities, 

etc. 

RADIO SERVICING CO., 
82, SOUTH EALING ROAD, 

LONDON, WS. 
EAL 5737 

HANNEY of BATH offers:- 
VIEWMASTER 3-s'rA rio TV TUNER (P. Television). - 
Denco collset with screens, can and screws, 301 - Denco switch, 
Fine Tuner. Coil mounting plates and tag panel, 27 - ; Kit of resis- 
tors, 76 ; TCC condensers kit with 2 printed circuits. valveholders, 
etc., 43e- : Gain controls. 3/3 each : Co -ax P'Skit, 2'6 ; Valve 
cans, L3 each. Complete kit of parts for the TUNER. with the 2 Genuine MULLARD Valves, nuts. bolts. wire co -ax., etc.. E8 1916. Denco Coilset for conversion of the V- Master S! V chassis to the 
I.F. amplifier, 201 -, OR Complete kit of Sly conversion com- ponents. 39/6. All Standard V- Master items in stock. Full list 
available. 
NULLARD 3- VALVES 3 -WATT AMPLIFIER.- Punched 
chassis, 10/6 : Gilson Trans., Mains, 351- ; Output, 251: Elstone 
Trans.. Mains. 351 - Output. 21:- : Condensé kit. 20.- ; Resistor 
kit with 3 pots.. 22/6. Complete kit with Genuine Mullard VALVES 
£8:191., Full list available. 
MULLARD 510 AMPLIFIER. -Erie Resistors. 27:-: TCC 
Condensers, 45/- : Elstone Mains Trans.. 36 - 1100 m.a.) : 4216 
(120 m.a.) ; Output Trans., 45 /- (6K. or 8E.). : Gilson mains trans., 
80'- (140 m.a.) ; Output trans.. 47i8 (6K. or 8K.) ; Ultra linear 
type, 52 6 : Partridge Mains trans.. 65/6: Output trans.. P.3687, 
55.1 : Partridge Ultra Linear type P.4014, 981: Denco punched 
chassis. 1913. with base plate : Printed front panel. 6 : Type 
A' and 'B" Chassis (panel not printed). 8 6 and 12 6 respec- 

tively ; condensers, " A " 1bi6 : " B " 24 6 : Resistors. A 
17 " B." 35)8 (with pots.). Full list available, giving details of 
complete kits. 
OSRAM 912 PLUS AMPLIFIER. -Erie resistor kit. 17)4: 
Erie I meg. pots.. 4B each : TCC condenser kit, 55 - : PART- 
RIDGE components with loose lead terminations (includes packing 
charge), Mains trans.. 6516: choke, 34/6: output trans.. 85,6 ; 
W.B. components. Choke. 18/9: output trans.. 32 - Denco 
drilled chassis. 1416 : Denco 912 Plus printed panel, 7.6 ; pre - 
amp or passive chassis, 6/ -. Full list available. 
COMPONENTS are stillavailable for the following F.51. TUNERS: 
Wireless World, Mullard, Osram 912. Denco Maxi -Q. List available. 
WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, 
50'- : Coilsets (TK and Super -Visor). 4416: L0.308, 40 - : F0.305, 
21/- : DC.300c.. 3916: FC302, 311 -': GLIB and 18. 7 6 each : 

SC.312. 21/- : AT.310. 3.1- : OP.117, 9/- : BT.314. 15 - : DENCO 
Chassis Magnaview, 37/6: Chassis. Super- Visor. 51:6: Coll sets 
Magnaview. 41:2: WA;DCAL 43/- ; WA'FCAI. 31'- : WA,LC1 
and WCI, 716 each ; WA,FMA1, 21 /- ; WA LOTI, 42 - ; WA;FBTÎ, 
18; -. 
Send stamp for lists. Please add 2i- postage to all orders under 
L3 (excess refunded). 

L. F. HANNEY 
77, LOWER BRISTOL ROAD, BATH 

Tel. 3811 
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B YT H E R M I O N 

Long Memory 
AQUESTION asked at the recent radio show was : 

" How many original exhibitors' staff 
members are present at this exhibition 

that were at the first ever held ? And how many have 
been coming here regularly without a break ever 
since ? " That means the entire run of shows from 
1923 to 1956. At least two members of the staff 
of this journal, including yours truly have done so. 
The wild enthusiasms of those early years, however, 
have long since abated. As the public has grown 
more knowledgeable, it has become more critical 
and as it has become more critical firms have realised 
that they must make goods which live up to their 
claims, or alternatively that they must not make claims 
which their goods will not support. My feeling at this 
year's show was that there was nothing new. It 
was a strictly commercial exhibition and the side- 
shows stole the show. 

Jamming 
JAMMING, especially on the short -wave bands, 

has now become so serious that it is time some- 
thing was done about it. The jamming comes from 
both east and west, and it is certainly destroying the 
hobby of short -wave listening. D.Xers all over the 
World complain about it. The cause, of course, is the 
attitude of one nation towards another. Russia, 
Poland and other subjugated countries give as the 
reason for the jamming that they consider the Voice 
of America broadcast to Russia to be slanderous and 
an insult to their dignity. 

"This is what necessitates this jamming to rid the 
listening public of this annoyance. We believe that 
you, too, would slam your window if you heard 
all sorts of offensive remarks coming up from the 
street. This is only natural. The Soviet people do 
the same -they close their windows to all insults 
and slander that come over the air." Russia, however, 
forgets her long -continued campaign of slander, deni- 
gration, insult and venomous vituperation which she 
has conducted over a long period of years through 
their radio network. It was her attitude which caused 
other nations to reply over the air. She cannot com- 
plain, therefore, if her own broadcasts are jammed. 
At least the programmes from the west are accurate, 
whereas the Russian propaganda programmes are 
packed with calumny, prevarication and pure 
invention. 

Bulgaria states that they do not operate jamming 
transmitters at all. Warsaw admits that the situation 
has developed to the annoyance of all concerned and 
is leading to anarchy in the air. Prague says they 
sympathise with the annoyance caused to short- 
wave listeners, but states that Czechcs'ovakia does 
not jam foreign broadcasts because the European 
service of the BBC can be heard quite well there. It 
does, however, of certain programmes, simply 
because they are programmes directly inciting people 
against their country and constitute an interference 
in the internal affairs of Czechcslovakia. They ask 

how else can one describe broadcasts in the BBC 
Czech service in which hostile emigres among other 
people call upon listeners " to be firm," to `show 
themselves courageous" and, they say, go as far as to 
appeal to certain people and institutions to sabotage. 
The I.S.W.C. wrote to our Foreign Office asking 
whether Great Britain is to continue using jamming 
transmitters. 

The Foreign Office, in their reply, said, "In a 
written answer in the House of Commons, on July 
9th, Lord Hope stated that the BBC Russian service 
is not being jammed at present from within the Soviet 
Union, but the jamming of BBC broadcasts in satelite 
and Soviet languages continues." It went on to 
say that the Government reserved the right to take 
any counter measures which they may consider 
necessary and justified to preserve Cypriot and British 
lives from outrages directly provoked by these 
broadcasts, which contain incitement without 
precedent between allies, and for which it would be 
difficult to find a parallel in the history of broad- 
casting. The British Government are jamming 
broadcasts of Radio Athens and the Egyptian 
Broadcasting Service. 

Tape Recorders at the Show 

MR. J. WEIR, of Upper Norwood, says that an 
otherwise pleasurable visit to the Show was 

spoiled by what he considered to be the poor showing 
in the field of tape recorders. He thought that this 
branch of the business was better catered for last 
year. Several firms who had promising equipment 
last year did not show this. It will not be long before 
radiograms are equipped with tape decks instead 
of turntables, or in addition to turntables, but I 
suspect that the difficulty at present is the high 
cost. 

Removing the Chassis 
A LETTER in a contemporary draws attention to 

what may be one of the major causes of high 
service charges. The reader is referring, it is true, to 
a TV receiver, but the remarks apply equally to radio 
receivers. He had to replace the tube in a 9in. receiver 
which was six years old. The chassis, with knobs, 
could be withdrawn after removing two bolts and 
unplugging the speaker lead. Two further screws 
released the tube strap and the whole job took a 
few minutes. He had a similar task to perform with 

-- the latest model of the same make. At the end, he 
had 76 separate pieces on the bench, excluding the 
tube itself. These included 32 self- tapping screws, 
14 washers, four bolts, three wood packing strips, 
four mask brackets, four window brackets, rubber 
mask, glass filter, speaker, baffle, side cover, rubber 
ring, cabinet front moulding, cabinet, back cover, 
four knobs, ion trap and the chassis. 

Some ingenuity on the part of the production staff 
could have avoided a great deal of this, which rather 
savours of hit and miss methods of design. 
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Pus -pull AmplificQtio 
AN EXPLANATION AND A PRACTICAL AMPLIFIER EMPLOYING THE CIRCUIT 

By R. Hindle 
(Concluded from page 566, October issue) 

THE effect of C5 is negligible, due to the resist- 
ance of VR2, all of which is in series with it. 
Adjusting VR2 to the upper end of its adjust- 

ment C6 becomes comparatively ineffective due to the 
resistance of the potentiometer being wholly in series 
with it, whereas the reactance of C5 now favours the 
passage of the higher audio frequencies giving treble 
boost ; in the middle of its traverse, VR2 renders both 
capacitors relatively ineffective, giving more or less a 
straight line response to the upper frequencies. VR3 
operates as a bass boost and cut control. When it 
is adjusted to its upper end C7 is shorted out and C8 
is in parallel with the output signal where it bypasses 
the middle and upper frequencies, thus favouring the 
lower notes giving bass boost. At its other extreme 
C8 is shorted out and C7 is operative in series with 
the output from this limb, attenuating the lower notes 
to give bass cut. 

As an alternative to this pre -amplifier chassis the 
unit previously described for a two -stage triode 
amplifier using a double triode could be used if this 
is already available. Power requirement for either of 
these pre -amplifiers is derived from the main 
amplifier. 

A crystal pick -up unit is intended to be used with 
this amplifier ; generally no tone compensation input 
circuit is required for such a unit, which can be fed 
direct into the pre -amplifier. Another type of pick -up 
may require a compensating network, which the 
manufacture will specify, and if the pick -up output is 
less than about .2 volt it will not fully load the 
amplifier. 

Construction 
The main unit is built on an 

aluminium chassis measuring I 2M. 
x 6in. x 3in. deep. Fig. 7 gives the 
under -chassis wiring view and 
also indicates the position of the 
components. As usual, the holes 
for the valveholders should be 
punched in the position indicated ; 

the holders are then inserted and 
revolved until the pins are in the 
relative positions indicated and 
then the positions for the mount- 
ing screws are marked and drilled. 
Note that, though the mains 
transformer and smoothing choke 
are shown on the diagram these 
are actually mounted on top of 
the chassis and the connections 
are brought through holes as 
indicated, preferably lined with 
grommets. A five -pin power 
outlet is mounted on the wall of 
the chassis alongside the hole for 
the mains lead. 

When all components are 

mounted wiring should commence by connecting 
the heaters to the 6.3 volt tags of the transformer, 
the centre -tap of this winding being ignored ; the 
heater of the rectifier is connected to its own 6.3 
volt winding and not to that used for the other 
valve. These heater connections are run close to the 
chassis. The rest of the wiring is direct from point to 
point following the lines of the wiring diagram and 
should present no trouble. 
Construction of pre -amplifier 

Fig. 8 gives the under -chassis layout and wiring 
diagram. This is built on an aluminium chassis 
measuring 7in. x 4in. x 14in. deep with a kin. flange 
at the back for mounting, similar to the chassis 
previously used in this series. As before, the valve - 
holder should be oriented so that the pins are in the 
position indicated by the diagram. A tag -strip with 
four tags in addition to earth is provided at the back 
to anchor the incoming power leads. A second tag - 
board with two tags plus earth is used near the tone 
controls to anchor the tone control components as 
indicated. A five -core input power cable is used to 
carry heater and H.T. (with common lead to chassis) 
and to provide two cores for the purpose of switching 
mains to the main amplifier. 

The input side of the amplifier should be screened 
by the use of coaxial cable. A coaxial input socket 
is provided for the gramophone input ; this is 
mounted right up to the volume control and con- 
sequently this lead does not need screening, but the 
longer lead from the volume control to the grid pin 

(Concluded on page 605) 

7" 

'Fs Coax. Input 
Socket c*-1 

A 

2" 

22-- 

C/ 

HT and 
Chassis 

LTNTend 
On 
Cable 

Fig. 8. -If firing of the pre -amplifier. 

Output 
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A Signal Tracer and Amplifier 
603 

ANOTHER INTERESTING SERVICING AID WHICH CAN EASILY BE MADE UP 

By T. Hillman 

Fig. 12. Next cut out the valveholder (l -/in.) as shown 
in Fig. 5. Positioning V4 as near to L.F.C. and 
mains transformer as possible after placing mains 
transformer in one corner, and L.F.C. in other 
corner. Now fit all valveholders, switches, volume 
control and warning light (see Figs. 5 and 6 for 
approximate positions of main components). The 

General Description 
THIS is a straightforward amplifier which by 

means of switches can be used for the 
following purposes. 

(1) Tracing a signal right through a radio set 
from the aerial to the L.S. 

(2) Substitute power supply output 250 volt 
60 mA 6.3 v. 3 amps. 

(3) Stand -by radio set with choice of two 
programmes. 

(4) Substitute output transformer to suit 2.50, 
12.50 and 150 impedance loudspeakers. 

(5) Substitute loudspeaker. 

Construction 
First mark out and cut panel (Fig. 2). Next bend 

the bin. edges at right angles and proceed to cut out 
chassis (Fig. 7). The bending should be done in 
the following order : A, B, C, D, E, F, G, H 
and 1. 

Note that bend I is in the opposite direction (see 
Fig. 11). Now bolt up the section E.F. to form corners 
of chassis and join section 1 to front panel with two 
4 B.A. nuts and bolts and bolt front panel edges to 
chassis. The finished chassis should now appear as 

AE 
o 

E 

OUTPUT' Ig 
IVNc.W W 

V/ 
6JSM 

N 

S/A 

=DE 

R2 
22KR 

Germanium Diode Coaxial cable 

-*- Crocodile clip Coakia/ plug 

Fig. 10.- Details of the Probe. 

warning light is an ex -govt. indicating lamp with a 
red glass, and by using a .15A bulb this light will 
indicate when amplifier is on, and will also give a 
rough guide to the amount of current drawn from the 
transformer. It will also act as a fuse to safeguard 
the circuit from overloads. The voltage of the bulb 
is immaterial, as the current is the main thing in this 
case. 

The cover (Fig. 9) is next made and bolted at its 

S/9 

O 

Fig. 1. -Theoretical circuit of the Tracer. 

! Sl = 2P 3W. TI - R'S "Standard" O/T. 
: S2 = 1P 2W. T2 -- 250'0'250 v. 100 mA 6.3 v. 

° S3 --- 2P 6W. 4 a. 5 v. 2 a. 

' S4 == SPST toggle. 2 Germanium diodes. 
; LFC = 10 Hys. 100 mA. 1 Osmor QA8 coil. 

AC 
MA/NS 

1 indicating lamp panel mount- 
ing. i 

1 .15 a. bulb M.E.S. 
1 crocodile clip. 
1 vd,. coaxial cable. 
4 B.A. nuts and bolts as required. i 
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fl n n 

Novemler, 1956 

different coloured P.V.C. wire 
for the leads, as this helps to 
identify the wires at the switch, 
otherwise difficulty may be 
experienced in sorting out the 
wires. Make up a coaxial lead 
(Fig. I0), using one of the 
germanium diodes soldered to 
the inner core, and its other end 
soldered to a piece of 18 S.W.G. 
T.C. wire for use as a probe. 
Wrap insulating tape round the 
diode and solder a length of 
flex to the braiding of the 
coaxial cable, terminating the 
other end in a crocodile clip. 

Testing 
The amplifier is now ready 

for labelling and a panel can 

Figs. 5 and 6. -Co nponent Layout. 

corners, making sure the bolts are fitted well up from 
the edge which will overlap the chassis and also clear 
of the transformer and choke. Now make the 
bottom cover (Fig. 8) and paste 
a copy of the circuit diagram 
inside for future reference when 
needed for servicing. 

Wiring 
Wiring is fairly straightfor- Bottom 

ward, but first position valve 9 
holders so that the shortest 
grid and anode leads can be 
made, and then wire up. Use 
screened wire for the lead from 
pin 4 V2 to 115 and from R5 to 
SIB. )n wiring up Tl use 

4 

N 
8` 

2' -I 

Hole sizes:- 
A...__3/l3. 
e_..... /s/ 
C_.. W 

A ...EIDA , 
/`-- / 1- / - / - / e `-- / = 

Te iB f'B - I'B 

Figs. 8 and 9.- Chassis and 
base bending details. 

be marked on a piece of paper 
4in. by tin. and pasted on the 
front panel as shown in Fig. 3. 
Next cut out three circular 
discs of paper (lfin.) and mark 
out the switch positions on 
them after sticking them on the 
panel. Use small squares of 
paper for the lettering of the 
sockets. When the lettering is 
dry, paint over the paper with a 
clear varnish to preserve the 
markings. A separate loud- 
speaker in its own cabinet is 

-f. used with this unit and is 
; plugged intó sockets A and B, 

as this makes it more convenient 
to use when a substitute L.S. is 
required at a different place in 

3 the workshop. Another point i in favour of a separate L.S. is 
that there is then no danger of 
valves going microphonic giving 
rise to howling when volume 

e 

Fig. 2. - Panel drilling details. 
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is increased. The valves used 
are ex -govt. metal types, as 
this means that valve screening 
cans are not required." 

The Tracer may now be 
tested out and undoubtedly 
the best plan is to use it first 
as a straight broadcast receiver. 
Attach an aerial to the AE 
socket or terminal and try and 
tune in the local station. Note 
particularly that this is only a 
diode plus amplifier arrange- 
ment and, therefore, only a 
strong local signal can be pie') :d 
up. However, unless you are 
situated in a very bad spot 
some signal will be heard and 
the effectiveness of the amplify- 
ing stages may be checked by 
this signal. It will also enable 
the volume control to be 
checked, as well as hum level 
and other features on the 
amplifying side. 

When these have been 
checked and you are quite 
satisfied with the performance 
the output from a known good 
receiver may be checked by 
connecting to the "output" 
socket and switching to A.F. 

All bends 

\1 

E 

PRACTICAL WIRELESS 'Ó5 

G3r 

H.T. + 

Fuse 

MAINS 

Swircro 

4 
30 

20 

,o 

Switch 
Position 

A &B 
2511 

B&C 
12.50 

A 8 C 
15I1 

Optimum 
Load 

/ 20:1 125:1 7.7: ! 3000 

2 40:1 25:1 1.5.5:/ 6000 

3 60:1 38:1 23:1 9000 

4 80:1 50: / 31:1 /2000 

5 40:1c/r 25:/cfr/55:1c/r 6000c /r 
6 80: /çIr 50:10- 31: /c /r 12000c /r 

s 
O 

Ó 
o 

S S2 

L S. SWITCH RADIO 

°C) 
P P A 8 

VOLUME 

AE 

H 

A 

d 

/o 

8, 

I 

Fig. 7.- Further chassis data. 

Figs. 3 and 4. - Panel layout and sirilc/I sclliag panel. 

< 3 --. 

Completed chassis 

Figs. 11 and 12. - Complete panel and chassis assembly. 

Push -pull Amplification 
(Concluded from page 602) 

of the valve is a piece of coaxial cable. To wire this 
chassis first run the heater wires from the tagboard to 
the valveholder and the mains switching leads from 
the tagboard to the volume control, keeping these 
down to the surface of the chassis and away from the 
input signal leads. A heavy tinned copper busbar is 
then fitted, running from the earth side of the volume 
control to one of the unearthed tags of the tagboard 
adjacent to the tone controls. This busbar is shaped 
before fitting to run as indicated in the wiring diagram. 

An earth lead is now wired from a soldering tag on 
one of the holding -down bolts of the input socket to 
the earth busbar at the volume control tag. Note that 
this is the only earth connection from the busbar to 
the chassis ; at no other point does an earth go to 
chassis except the earthy side of the heater /H.T. input 
at the larger tagboard. Now connect the input socket 
to the volume control and then take each valveholder 
pin in turn, connecting as indicated. The tone control 
circuit is then wired, followed by the smoothing com- 
ponents R4, C4, the output lead w hich also is a length 
of coaxial cable, and then the power lead, which is 
terminated by means of a plug to suit the socket on 
the main amplifier. 
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ndi 
A USE FOR A WORN -OUT TUNING INDICATOR 

THE present scheme was originally part of 
a general reorganisation of the famous 
R.1155, but it can quite easily be applied to 

any receiver with automatic volume control, especially 
those employing a " magic eye " tuning indicator, the 
fluorescence of which has faded beyond a useful 
minimum. 

Besides being a cathode -ray tuning indicator, the 
magic eye is essentially a triode amplifier with 
variable -mu characteristics, and in this fatter capacity 
it has a useful residual life. Thus, if a current -reading 

R/ 
Preset 

RK 
150 n 

H.75` 

Chassis 

AAV.C. 

Fig. 1.- Circuit of the tuning indicator. 
meter is placed in the H.T. supply it will register any 
change in grid potential and serve very usefully as an 
S -meter amplifier. 

In the circuit (Fig. 1), it will be seen that the 
anode and target are strapped together and the H.T. 
fed via a variable resistor and the meter. Conditions 
are so arranged that the meter shows full -scale 
deflection when the negative grid potential is provided 
solely by the cathode bias resistor. In practice this 
means that the working conditions are those of " no 
signal." The grid is connected to the negative end of 
the diode load of the demodulator valve in the 
receiver- either the signal or A.V.C. diode. If the 
receiver already possesses a " magic eye" this con- 
nection will already have been made. 

When a signal is received it will be rectified by the 
diode and this will raise the negative potential of the 
grid and the anode current will fall and be registered 
on the meter, the decrease being proportional to the 

...._ » ..w.....................y.._, 

i Meter Readings Input at Aerial 
(Scaled 0 -I0) (Approx. /AV). 

1.0 10 
1.5 15 
2.0 30 
2.5 50 
3.0 150 
4.0 750 
5.0 4,000 
6.0 15,000 
7.0 50,000 i 

By R. Dunn 

strength of the signal. The meter will, therefore, read 
backwards, the signal strength being read from the 
position of full -scale deflection. 

The variable -mu characteristics of the valve render 
it relatively far more sensitive to weak signals than 
to strong ones, which is a very desirable state of 
affairs, as a good reading is obtained for weak stations 
and it is possible to observe the position of exact 
resonance of the tuning circuits. The ever decreasing 
Mutual conductance of the valve at the bottom end of 
its curve makes it virtually impossible for a strong 
local station to overload the valve to complete cut- 
off and in practice one never gets a return to zero 
deflection on the meter. The measurement of signal 
strength is a very relative matter, depending on a 
variety of variable factors (e.g., position of receiver 
and length of aerial, etc.), so that this non -linear 
characteristic constitutes no material disadvantage. 
Fig. 2 shows the curve plotted from feeding the signal 
from a generator direct on to the aerial of the R.1155. 
The signal strength is in approximate /IV at the aerial 
plotted against the meter reading. The table shows the 
complete readings obtained from approximately 
10 pV.- 50,000 i(V. 

Components 
With regard to component values these are far 

from critical and may be varied so long as the follow- 
ing conditions are satisfied. The meter can be any 
instrument with a full -scale deflection less than that of 
the total permissible anode current of the valve. In 
practice, arrangements are made for a comparatively 
low current and this is achieved by a variable (pre- 
set) resistor. A 1 mA meter would be a good value and 
in my own case I have used a diminutive 500 pA 
ex- Government component with R1 =1 M2. The 
limiting resistor R2 is optional and serves to protect 
the meter from possible gross overloading. Rk 
provides the valve with a resting negative grid poten- 
tial for no- signal conditions. Its value is about 150 (2. 
R1 should be placed in a more or less accessible 
position so that it can receive minor adjustments with 
a screwdriver to correct for circuit, valve or H.T. 
fluctuations. It is also useful to place a switch in the 
H.T. lead so that the meter can be cut out if desired. 
If an A.V.C. on /off switch is present the two switches 
should be ganged so that the meter is inoperative 
when A.V.C. is off. This applies in the R.1155. 

5 

ADO 200 300 
Signet strength In pie 

Fig. 2. Plotted signal strength readings. 

400 
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COMPLETELY BUILT SIGNAL GENERATOR 
Coverage 120 Ke /s -230 Kc /s, 300 Kcls -900 Kcis, 900 Kcls -2.75 Mc's, 
2.75 Mc /s-8.5 Mc /s, 8 Mets -28 Mc /s, 16 Mc/s-56 Wiz, 24 Mets -84 Mc's. 
Metal case 10in. x 61ín. x 41ín. Size of scale, 64ín. x 31in. 2 valves 
and rectifier. A.C. mains 230 -250 v. Internal modulation of 400 

c.p.s. to a depth of 30 per cent., modulated or unmodulated R.F. 
output continuously variable 100 milli- volts. C.W. and mod. 
switch, variable A.F. output and moving coil output meter. 
Black crackle finished case and white panel. Accuracy plus or 
minus 2 %. £4119'8 or 34- deposit and 3 monthly payments 25' - 
P. & P. 416 extra. 

COMMERCIAL TELEVISION 
CONVERTER 

SUITABLE ANY T.V. 
ALL CHANNELS 

NO ALTERATIONS TO SE1 
Complete with built -in power supply. 
230 -250 v. A.C. mains. Crackle finisi 
case 5110. long, 311n. wide, 449n. high. 
Incorporating gain control and banc. 
switch. Illustrated with cover re- 
moved. 

£3.19.6 Plus P. & P. 2i6. 

Heater transformer. Pri 230 -250 v. 6 v. 11 amp., 61 -. 

Extension Speaker cabinet in polished walnut, complete with 
lin. P.M. P. & P. 3 / -. 24/6. 
Sin. P.M. Speakers, removed from chassis, fully guaranteed. 
All by famous manufacturers. P. & P. 1 /6. 126. 
Volume Controls. Long spindle less switch, 50 K., 500 K., 1 meg., 
21 each. P. & P. 3d. each. 
Volume Controls. Long spindled and switch, 1. I. 1 and 2 mega. 

double pole switch, m miniature, 4 
and 1 meg., long spindle. 

Standard Wave- change Switches. 4 -pole 3 -way. 1/9 : 5 -pole 
3 -way, lí9. Miniature 3-pole 4 -way, 4 -pole 3 -way, 2/8. 2 -pole 
11 -way twin wafer, 5/ -. 1 -pole 12 -way single wafer, 4/ -. 

1.200 ft. High Impedance recording tape on aluminium spool 
12/6 post paid. 
Polishing attachment for electric drills. Quarter -inch spindle, 
chromium -plated, 51n. brush, 3 polishing cloths and one sheep- 
skin mop, mounted on a 3ín. rubber cup. 12'6. P. & P. 116. Spare 
sheep -skin mops. 2'6 each. 

COLLARO RC54 
-speed automatic changer, will take 10 records mixed. 

A.C. mains 200/250v. arl 9 4 6 P. & P. 5/, 

GARRARD RC/11O 
3 -SPEED AUTOMATIC MIXER CHANGER 

Will take 10 records, 
lin., loin. or 12in. 
mixed, turnover crys- 
tal head, brand new, 
current, model. A.C. 
mains 200/230 v. (List 
price 234110!! -.) 

£7.19.6 
P. & P. 3'6. 

RADIO & T.V. COMPONENTS (Acton) LTD. 

23, HIGH STREET, ACTON, LONDON, W.3 

607 

SIGNAL & PATTERN 
GENERATOR 

Coverage 7.6 
Mc's-210 Mc's. 
in five bands, 
all on funda- 
mentals, slow - 
motion tun- 
ing, audio out- 
put, 8 vertical 
and horizontal 
bars, logging 
scale. In grey 
hammer fin- 
ished case 
with carrying 
handle. Ac- 
A 
A.C. mains Z0O- .....,..., . // 
250 v. 

£6.19 6 Or £3 deposit and 
P. & P. 5 ; ;6. 3 payments 01 30 -. 

3 -speed 
TRANSCRIPTION MOTOR 
BY FAMOUS MANUFACTURER 

Complete Kit of parts compris- 
ing accurately balanced pre- 
cision made heavy turntable 
with rubber mat, large con- 
stant speed condenser. starting 
motor, base plate. 
Can be asesmbled in half -an- 
hour. A.C. Mains 200250 v. 
Fully guaranteed. 
Parts sold separately. 

P.M. SPEAKERS, 64ín., closed field, 18 /6. Sin. elosea :c'.d. 20,6 
loin. closed field, 251 -, 121n., 25/ -, 31ín., 16.6. P. & P. on each 2 / -. 
Valveholders. Paxolin octal. 4d. Moulded octal. 7d. EF50, 
7d. Moulded B7G, 7d. Loctal amphenol. 7d. Loctal pax, 7d. 
Mazda Amph., 7d. Mazda pax., 44. BBA. BOA amphenol, 7d 
B7G with screening can, 1 /8. Duodecal paxolin, 94. 
Twin -gang .0005 Tuning Condenser-. i -. With trimmers, 6/6 

AC /DC 
MULTI -METER KIT 

Comprising tin. moving coil meter, 
scale calibrated in AC DC volts. 
ohms and milli -amps. Voltage range 
AC DC 0 -10, C -100 and 0 -500. Milli - 
amps 0 -10, 0 -100. Ohms 0 -1,000 and 
0- 10,000. Front panel, range switch, 
wire wound pot. (for ohms zero set- 
ting ì two toggle switches, 19/6 resistors and meter recti- 
fier. Complete in case, grey Plus 
hammer finish. P. & P. 1/8 

Point to point wiring diagram 1'- free with Kit. 

Potato & Vegetable Peeler, by famous manufacturer, capacity' 
41 lbs., complete with water pump. All aluminium construc- 
tion, white stove -enamelled finish. Originally intended for adop- 
tion on an electrical food -mixer, can ea'i! s' be converted for hand 
operation. 39i6. P. & P. 3/-. 

T.R.F. KIT in PLASTIC CABINET 

3 valve plus metal 
rectifier, A.C: mains 
200 -250 v. Medium 
and Long waves. In 
pastel blue or brown. 
Valve line -up : 2 
VR65s and VT52. 
Size 151in. long by 
9ín. high by lin. deep. 

£3.19.6 P4 6P 

Foint to point wiring diagram 1'6 free with Kit. 

Where post and packing charge is not slated. please odd 1 6 up to 10'- 
2x- up to £1 and 216 up to £2. All enquiries S.A.E. Lists 5d. each. 
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// FOR VALVES -GUARANTEED NEW AND BOXED 
OBw6 
611147 

//2.11111 

W'116 
6D6 
OPI 
01160 
62491 
6F13 
6914 
OF13 
61)611 
6116 
6J5(4 
OJ5(1T 
6254 
6J6 
6270 
6K60 
6E70 
6I(7M 
6K8G 
OKBG'r 
61.6(: 
61,7 

8'- 6Q7GT 
ge 68A7GT 
8Í- 68417 

Si- 618E7 

8!9 61127 

114 62E7 
16/a 6AL7 

eie M1N7 
6/6 68Q7 
6:6 6887 
6,6 61140T 
5/- 61'5(4 6 6L5 

16 lU7G 
88 6060 
i!- Ovli/rr 
7/6 11X4 
81- 6X511 

021 
1Aá 
1A5GT 1 A 
1C2 
]C56T 
1115G T 
IIA 
ILD5 
1Ná 
1115 
184 
782 
1T4 
IÚ5 
212 
144 
áD6 
7Q4 
4 
784 
324 
4D1 
42 
6R4GY 
51'4(: 

SYSGT 
52.40 
647 
6A86 
6A(7 
6.405 
OAKS 
6AL5 
6AM5 
164116 
6AQ.5 
6AT6 
OBI 
613,46 
01106 

5!6 
3/8 
11 /- 

11¡8 
9!0 
8.9 

104 
6(0 

10/6 
8/- 
9/9 
71 
76 
7'6 
46 

s- 
96 
96 
76 
86 

8/6 
10/- 

6/6 
10 /6 
7/6 
6/6 

12/6 

7/8 
14/- 
12/6 
141- 

2/0 
5/- 
5/6 
6/6 
6/- 
6/- 

5/9 
6/9 
8/9 
9/6 
9/- 
7/6 
7/- 
9/- 

7 
6/- 
8/- 

Si- 
81- 
9/3 
9/- 

15/- 
8!0 
9/6 
8/6 
7/- 
7,4 
7/6 
7/6 

OX.SGT 
7B6 
787 
705 
7(-w 
7117 
7Q7 
787 
724 
-3 
80 
807 
802 
902 

-9001 
9003 
9004 
9006 
954 
955 
956 
10C1 
1002 
10F1 
10E9 
10P13 
10P14 
12A6 
124117 
12AT7 
124177 
12AX7 
1213E6 
1208 
12116 
1225 
1227 
12E7 
12Q7. 
12AC7 
128()7 
128117 
12827 
128117 
128Q7 
128117 
20111 

7/6 

8/6 
el- 
81- 
9/- 
9i- 

816 
10;6 

6/0 
2/9 
3/9 
5/0 

5/0 
5/6 
2/- 
4/8 
3/6 

12/6 
10; 6 
11 /- 
11,6 
11/6 
18/6 

6/6 
9/- 
9/- 
9/6 

10/- 
10/- 
71- 

4/0 
9/6 
el- 
9/0 
2/0 
7/8 
5/0 
8/- 
6/- 
8/6 
7.6 

1016 

20P2 13/6 
20L1 12/6 
25L6GT 9/6 
251740T 30/- 
2.525 9/6 
25240 91- 
25ZdGT 9/6 
35L6GT 9/- 
35W4 9/- 
35Z1GT 8/6 
33E5 9/- 
50L6GT 816 
AC6,PEN 11,11 

A84123 12/6 
ATP4 
A50B KV- 
0111.1 12/6 
CT.4 12/6 
CYl 10/6 
C36A 12/6 
DAP96 10/6 
DE56 ,10/6 
DH79M 10/- 
DK96 10/6 
DI.96 10/6 
EABCBO 10/- 
EAF42 12/6 
EB4L 9/- 
EB041 10/- 
EBP80 14/6 
E(Y)1 9/6 
ECCB4 12/6 
E(X)85 10/- 
ECP82 15/- 
E01133 11/0 
ECH42 10/6 
ECHOS 11/- 
EF22 8/6 
EP41 11/. 
1:F80 10/- 
EPOS 12/6 
EP86 12/6 
EPOS 12/6 
01.2 12!6 
EL:r2 0/6 
111.41 10/8 
P. f.42 11/6 

EL84 117- 
E1134 16/- 
E1180 11/- 
2251 114 
11286 12/- 
EY9l 0/- 
E240 10;- 
E241 11/- 
EZ80 10/- 
E1148 2/- 
PW4/500 10/- 
6232 12/6 

ái2 61- 
.11L1320 4/- 
KL35 8/6 
HT2 5/- 
KT33C 10/- 
KT61 13/- 
KT66 12/. 
KTW61 7/- 
KT241 6/- 
1.9210 6/6 
MS/PEN 5/- 
P61 a/9 
P215 5/- 
PEN25 5!- 
PEN46 7/- 
PEV220.4 
PC084 10/- 
PCF80 9.,- 
PC1182, 12/6 
PCL83 12/6 
PL81 12/6 
P1A2 10/- 
P1.8:3 12:- 

PP225 5/- 
Ps25 -13/6 
PY00 10/- 
PY8l 10/- 
PY82 8/- 
1119 13/6 
AP220 6/9 
U10 8/- 
1122 8/- 
]723 la/6 
U33 12/6 
1737 12/0 
134.5 76f6 
U301 72/- 
U329 72/6 
HAM 11'6 
171341. 91- 
1311C41 10/- 
U11C42 11/ 
171441 10/- 
171.41 Il;- 
37241 10,- 
VR2l 3/- 
VR33 EF:191 

V R54 1 P113:(4) 
2/- 

l' R: 5 i OBI -.3 
716 

0R.56 ,RF:üi) 
e/- 

1'1157 Gl:a_) 
8- 

OROS 181.6i, 
3- 

VR65A 'SP41) 0870 31- 
31- VT32 (EL92) 

21166 íP61) 0,6 
9/9 VT501 s - 

2191 )EP50) VÚ39 
4/- (MÚ12'14) 8 9 

VR91 Sylvania V1764(Ú12)0 /- 
7/- 217111 2/6 

211921EA30) VU120A 3/- 

01103/30 6/6 W77 81 
V11116 4/- X65 1011- 

01(36 6/- 1Ií6 11 /6 
VR137 5/0 179 11 /8 
011150!:10 8/- 263 17 /8 
01123 6/6 2759 12;8 
Peeking tad Postage --6d. per 
valve. SAME DAY SERVICE 

MAINS TRANSFORMERS 
3 -WAY Mounting Type 

äT1 Primary : 200. 2'20 -240 v. 
Secondaries : 250 -0.250 v. 80 m;a 
0/6.3 v. 4 amp. 0-4 v. 2 amp. Both 
tapped at 4 v., each 18/6. 
MT2 : Primary : 200.2/220-240 v. 
Secondaries : 350.0 -350 v. 80 m,a 
0/6.1 v. 4 amp. 0 -5 v. 2 amp. Both 
tapped at 4 v., each 19/6. 
äT3 Primary : 200- 220 -240 v. 
Secondary : 30 v. 2 amps. Taps at 

:1 v., 4 v., 6 v., 8 v.. 9 v.. 10 v.. 
15 v., 18 v., 20 v., 24 v.. each 18.16. 
Please add 2/- per transformer post 
and packing. 

Mail Order only. For terms see our advertisement on Page No. 577 

I---^M^H -11-- 

5 /6VINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I 

£5 T.V. TUBES 
16" - 15" - 14" 

GUARANTEED 3 MONTHS 
REMEMBER most gin. and liin. sets can be fitted with 15in. 
without alteration. 
RECTANGULAR 17in., £7.10.0. 14in.. 25.10.0. 6 Month 
Guarantee. As supplied last 5 years. P. & P. & Insurance on 
each tube. 15.6. 

P.M. SPEAKERS 8" 8/9 
IDEAL XMAS GIFTS. If fitted in small cabinet. TREAT 
THE LADY AT HOME. Fit one in kitchen or cupboard door. 
let her follow that T.V. or radio programme. AT THIS PRICE 
you can bave one in every room. Post 1,9. 

RADIO & RADIOGRAM CHASSIS 

39/6 
3w /band and gram. Extra 
speaker sockets. 5 valve 
Int. ; Octal Built -in port- 
able aerial (optional). 4 
knob control. A.C. or 
Universal. Less valves. 
See our cheap list. ein. 
P.M. speaker. 7,9 with 
order. Set of knobs. 2/ -. 
Chassis151in. x lin. x 91n. 
(when speaker is fitted.) 
Carr. 4/6. 

COIL PACKS 3:9.3 band. including pair 465 LF.s, 2-gang cond. 
and dial (similar drawing) free. Post 2 3, 

Remember SAT URDAY open all day. 

I ok'GRA6677 
eGARY NAUE D ! t CWO, 

GUARANTEE \ M CÓD 

621 ROMFORD RD. LONDON. E.I2. 

IT'S NEW ! 
BUILD THIS 
FRYING -PAN 
RADIO FOR 

NO RADIO KNOWLEDGE 
WHATEVER NEEDED ! 

Can be built by anyone in an 
evening using our step -by 
step, easy -to- follow plans. 
Total building cost including 
mirror finish frying -pan and 
everything down to the last 
nut and bolt only 79/6, Post 
Free. It is a REAL ALL - 
ELECTRIC RADIO with nor- 
mal size speaker, etc. Excep- 
tionally sensitive circuit covering - 

all Medium and Long Wavebands. 
RECEIVES "HOME," "LIGHT," 
"LUXEMBOURG," " A.F.N.," Etc., Etc., really beautiful 
tone due to " wall -baffle " effect. Size only 9in. Diameter, 2in. Deep, 
and handle 7in. Long. Hangs anywhere -IDEAL FOR KITCHEN, 
BEDROOM, ETC. (Mains lead passes unnoticed through the 
hollow handle.) AMPLE VOLUME. RUNNING COSTS 
ONLY Id. FOR 75 HOURS I Weight only 3, lbs. For A.C. 
Mains 200 to 250 Volts. Robust design and should last a lifetime. 
EACH PART TESTED BEFORE DESPATCH, AND YOU 
CAN'T FAIL BECAUSE OUR EASY -TO- FOLLOW PLANS 
TAKE YOU STEP -BY -STEP. BUILD ONE OF THESE 
AMAZING LOW -PRICED SETS -NOW I Total building 
cost including full set of plans 79/6 Post Free. (Parts may be 
bought separately, Parts Lists 2/6.) LIMITED QUANTITY. 
Send Cheque or Postal Order Today! Please cross Postal Orders. 

(C.O.D. 2/- extra.) 

Concord Electronics (Dept. PWt) 68 PRESTON 
STREET. BRIGHTON, 1 

ONLY 

791 
POST 
FREE 
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A4 

VALUABLE as a " noise " generator is, its 
bulk usually prohibits its use in field tests. 
However, now that transistors can be 

bought for only 10s., every amateur has the 
opportunity of equipping himself with a useful 
addition to his test gear, the whole thing taking up no 
more space than the cap from an old ball -point pen. 

The circuit is that of a quite straightforward 
multivibrator, translated into transistor terms, while 
the current consumption is a mere 120 pA at 1 

volts, so a simple deaf -aid cell, type D21, provides 
adequate power, lasting almost as long as the shelf 
life of the cell. 

Individual Requirements 
Two types are shown, both having approximately 

the same circuit values, but using different transistors. 
The original model, Fig. 5, was built into the top half 
of a penlight torch of the type now being sold at a 
reduced price in many shops since the advent of the 
new slim penlight torch. The newer torch, unfortu- 
nately, does not make such a good case as the old 
one, the top only of which is used, together with its 
built -in switch. 

The cap from an inhaler forms a neat outlet for 
the test probe. There is ample room in this case for 
two Mullard or Brimar transistors, together with 
standard i -watt resistors and Mallory cell, and this 
model might well have more appeal for those who 
feel they have not the delicate touch required for 
really sub -miniature work. 

-120pA.02'v. 

R3 R4 
47041 ISM 

Output 

O/pF 
2S0v 

Pg. 1.- Circuit of the device. 

A POCKET UNIT FOR THE 

EXPERIMENTER AND SERVICEMAN 

By P. Cheetham 

Constructional Details 
While the original model was built on a Perspex 

former shaped as in Fig. 2 something more economi- 
cal of space must be used for the smaller model. 
The former shown in Fig. 3 ti%as eventually adopted 
since its bayonet -type fitting into the pen cap provides 
a simple switch. 

One end of each resistor is soldered to one of the 
needles, the upper end of which is soldered to a short 
piece of wire which passes round one of the projections 
of the top end -piece, so that it will be constantly 

%6 Perspex sheet 4' x /5% 

2 pieces Perspex %4 x /S//6 

Tack together with Durofix 

Fig. 2.- Details of the Pen -top .14oeutting element 
originally used. 

touching the metal pen cap. Since the negative pole 
of the cell will always be in contact with the pen top 
we have now tó ensure that the wire joining the two 
emitters can be brought into contact with the brass 
cap on the cell when required. This can easily be 
brought about by holding the projections on the 
Perspex between finger and thumb and twisting, 
bayonet fashion, until the whole assembly takes up 
the new position farther into the pen cap, where a 
brass paper clip, to which the two emitter leads are 
soldered, presses against the positive pole of the cell. 

e 
lead 

Perspex 
\%6 diameter 

i S. 
projections 

on top end only 

-2 needles /.. hng 

Head of brass 
paper clip the 

S lots in pen top 

Figs. 3 and 4.- The :former and the slotted pen top. 
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The needles are held by pliers and firmly pressed 
against the Perspex and their free ends touched with a 
hot soldering iron until they sink right in. If they are 
then allowed a few seconds in which to cool it will 
be found that the Perspex around them has set and 
that they cannot be pulled out again. If the needle is 
found to be a little out of the perpendicular it is a 
simple matter to repeat this operation until they 
have been set quite true. A third needle, to act as 
probe, is " welded " to the centre of the top end- 

made to connect up. For insulation and protection 
from damage a liberal coating of Durofix should be 
applied to the finished job. The same adhesive is also 
useful for holding the components in place while 
soldering up. 

Resistors are sub -miniature types and the circuit 
has been dressed to take values which are currently 
available, but the condensers must have their original 
insulation broken away and replaced by Durofix- 
a process which reduces their volume to one half. 

The output will depend upon the types of 
transistors used and the values of the 
components (none of which is at all critical), 
but may be increased, at the expense of 
consumption, by reducing the value of the first 
transistor load R to anything down to about 
100 ohms. This change would also enable an 
interesting demonstration to be made of the 
transistor's low power requirements, for 
oscillation is maintained when, instead of a I} 
volt cell, a silver coin and an aluminium disc 
held in the mouth are pressed into service 
as a cell! 

Operation 
Fourier's analysis tells us that a perfectly square 

Have may be thought of as a series of sine waves, 
consisting of all the odd harmonics up to infinity. 
It will be found that the apparatus described, while 
not producing a perfect square wave, will produce 
thousands of harmonics, so will appear to be oscillat- 
ing simultaneously at all frequencies from about 500 
cycles per second to several Mc /s. 

The output available at the collector of the first 
transistor is much higher but not as rich in harmonics 
as when taken from the joint shown. 

If the probe is touched on the grid of the output 
valve a clear tone is heard at the speaker if this 
stage is working ; similarly with I.F. and R.F. 
stages, regardless of position of wave -change switch 

Figs. 5 and 6.- Detailed illustration of the pen- op 
generator and on the right an earlier model. 

piece in the same way, the output condenser being 
soldered to its lower end later, taking care not to 
reheat the needle too much or it will loosen again. 
Incidentally, if the extreme end of the eye is care- 
fully removed with a pair of pincers the tip of the 
probe will be forked and thus be easier to hold 
against thin wires when in use. 

A heat shunt must always be used in all sub- 
miniature work, where component leads have been 
cut short, for there is otherwise a possibility of 
damaging the components. A pair of pliers will 
serve so long as they have a clean grip and these 
should be held gripping the wire between the com- 
ponent and the iron for at least 10 seconds after the 
iron has done its job. Heat from the cooling joint 
is then " shunted " up into the cold and bulky pliers 
instead of flowing along the thin wire to the com- 
ponent. It is also advisable to make all joints as 
rapidly as possible. 

Since there is no danger of interaction, layout 
may be made simply a matter of expedience, and 
components may be actually touching so long as 
they have a layer of Sellotape between them. Leads 
should be cut to size and bent before any attempt is 

LIST OF PARTS 
RI 3.3k Deaf -aid type 
R 2 330k 

i R3 470k 
R415k , I 
Cl .00 pF 50o v. Dubilier 1 

C2.01 pF 150 v. Dubilier f Tyler 400 
C3.01 pF 250 v. ex -W.D. (Type Z6 /ZF /01031) 
TRI, TR2, Henry's or Hivac XFT2. 
D21 cell Ever -Ready. 

or tuning nob, greatly simplifying the location of 
faults in receivers or amplifiers. The limited power 
output also makes it quite safe for fault location in 
transistor sets and equipment. 

The output tone may be raised or lowered, accord- 
ing to taste, by adjusting the values of R3 and C2. 

Ideal for The Beginner 

Eighth Edition 

WIRELESS TRANSMISSION 
By F. J. CAMM 
6/ -, by post 6/4 

From 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, Strand, W.C.2. 
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LSW-- THE 
AN A.C.- OPERATED 

SHORT -WAVE RECEIVER 

By 

V. M. Meadows 

NOTHINC is more thrilling, perhaps, to the 
average enthusiast than exploring the very 
interesting short wave bands. Operating 

over these frequencies, even with comparatively 
simple equipment, is a most interesting and educative 
pastime, in which various transmissions from nearly 
every country in the world, may be heard. No 
"den" is complete without a short -wave receiver, 

R2 

C3 = R3 

/30V. 

II 

8 HF 
g Choke 

PI 

C2 

R4 

40V 

V/ 
EF4/ Reaction- 

RS 

--40MNrwHn. - -- R9 

X X C4 C/O 

R 

however simple or, at the other end of the scale, 
however complex. Before embarking on a short- 
wave receiver design, however, several very important 
points - have to be considered by the home con- 
structor. These are outlined below so that the 
reader may obtain a clearer . understanding of 
the points involved before commencing with 
the construction of the receiver. 

Design Considerations 
With a receiver designed specifically for the 

215V 

P7 

Co// Unit C7 

4 

X X 

Choke . 
TB cT 

Output 
Trans. 

V2 
6BW6 

4V- 

/0 V 

R6 

2 

X x 

7 

V3 
' EZ4/ 

X Q GREEN 
63V 

EN 
X 

Not SV. used 

/ 
YELLOW 

1. Theoretical circuit. A full list of parts appears on pages 612 and 613. 

GREEN 

41. 

Mains 
Trans. 

BLACK 

IS 

AC, 
Nains 

www.americanradiohistory.com

www.americanradiohistory.com


612 PRACTICAL WIRELESS November, 1956 
1. 1111.1INI .11111,111.01114 

beginner the very first consideration must be the 
simplicity of the design. This in turn implies that 
the number of stages must be small hence, in this 
receiver there are only two, excluding the power 
supply. 

Plug -in type coils are also necessary in order to 
obviate switching arrangements, with their attendant 
losses, and, where a coil pack is home -made, to avoid 
complicated wiring arrangements. A further 
advantage here is that the coils may be purchased 

MINIM0..1111.11111_.= 1..: 
and cost, the next point of note is the design itself. 

Miniaturisation being the order of the day, it is 
of little practical use specifying obsolete valves or 
components, these soon being confined to the spares 
box in preference to the modern equivalents. 

With a " straight " design it is important that the 
operator should have complete control of the receiver 
at all times, and this implies that both the reaction 
and the aerial controls should be located on the front 
panel and that both should work with 100 per cent. 

efficiency. Both 
these considera- 
tions have been 
catered for in the 
design shown. 

The final 
consideration, at 
least in the 
writer's opinion, 
is that important 
factor known as 
" eye appeal." 
The completed 
receiver should 
have a clean 
looking layout 
throughout - 
i.e., both above 
and below the 
chassis -not to 
mention the 
panel itself. A 
glance at the 
illustrations will 
show that this has 
also been care- 
fully carried out. 

Circuit Design 
The design itself is shown 

in Fig. 1, where it will be 
seen that it is based around 
the Mullard EF4I, the Brimar 
6BW6 and the EZ41 rectifier. 
The EF41 and the EZ41 are both B8A based 
valves, while the 6BW6 is a noval based type. 

The power supply has been incorporated as an 
integral part of the design and not as a separate item 
in itself. From the photographs it will be seen that 

.................... ...... »»._.».. »- ..... »... »»... LIST OF 

Underside view of the chassis. 

one at a time, thus making the initial outlay somewhat 
smaller than would otherwise be the case. 

Modern components should be used in preference 
to the " surplus " variety if maximum efficiency 
and performance are to be achieved. The valves 
used in the receiver described, together with the coils 
and all the other components; are, in fact, not only 
modern, but also new. 

Consistent with a good performance, the number 
of components used should be kept at a minimum, 
this also being important in relation to the total 
cost involved. The average enthusiast, not having a 
" long pocket," is apt to be rather critical of designs 
which are costly to construct in relation to the results 
likely to be achieved. Having dealt with simplicity 

Benct,, 

Side view 

Bend 

Development p /an 

Fig. 4.- Condenser mounting bracket. 

---- r 
2' a, 2% 

C 3 I 

%,-. ' 

_ 
24.-11 

vC $ 
Fig. 

Resistors 
RI 1Mí1 k watt. 
R2 39k rai watt. 
R3 100k sa } watt. 
R4 250k 9 I watt. 
R5 50k Q Potentiometer. 
R6 10k n ?s watt. 
R7 500k 2 Potentiometer. 
R8 270k Q k watt. 
R9 15k 2 ¢ watt. 

Valves 
V1 EF41 Mullard. 
V2 6BW6 Brimar. 
V3 EZ41 Mullard. 

Speaker 
Sin., Rola, Elac, etc. 

Conder 
CA 100pF, variable, Eddl. 
CB 12.5pF, variable, Ede 
Cl 140pF, variable, Edd 
C2 100pF, Mica. 
C3 0.01 ,F, Tubular, Tr 
C4 0.1 pF, Tubular, TC._ 
C5 100pF, Ceramic. 
C6 0.05µF, Tubular, 1 
C7 25 pF, Electrolytic, 

type, CE16DE. i¡ 
C8 16µF, Electrolytic, 
C9 16 µ F,Electrolytic, 
C10 0.02µF, Tubular, T 

Coils, et 
Eddystone types 706/L 

7061W, 706/P. Coil 
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the power pack components are included on the 
same chassis as the receiver. 

The EF41 functions admirably as a detector for the 
short wave ranges. Here, as a leaky grid detector, 
with reaction controlled by variation of the screen 
voltage, it performs extremely well over the entire 
range of the receiver (32 Mc /s to 730 kc /s). 

The variable condenser CA is inserted in the 
aerial input to ensure that there are no " dead spots " 
with regard to reaction. It should be adjusted to 

a 

-E134! -al ^ 2' ). 

! 

.11111111 Fes, )1( 

R4 and to chassis via R6. C4 and C10 act as A.F. 
and R.F. by -pass, C4 also smoothing out any 
irregularities in the action of the sliding contact of R5. 

The great advantage of this method of obtaining 
reaction is that it does not alter the tuning of the 
receiver when being adjusted. It is smooth and 

Holes Aare 
q 

4 dia. 
I . holes 'B are 

dia 

/4p 

12( 
f% . -' 

,**s C are 
rßá dia. 

Hole D" is 
.4 dia 
All small fixing 
holes are dia 

General view of the 
receiver from the rear. 

. 3: Full chassis data. 

give optimum performance with each coil inserted 
into the circuit. The feedback condenser C5 should 
preferably be of the ceramic variety. The potential 
of the screen grid is controlled by variation of R5, 
the potentiometer connected to the H.T. supply via 

users 
stone type 585. 

lystone type 580. 
y stone type 586. 

C type. 37N. 
type CP45N. 

'C type CP35N. 
0 V. wkg., TCC 

50 V. wkg. BEC. ; V. wkg., BEC. 
:C type CP33N. 

706/Y, 706/R, 
tiler type 775. 

Dial and Drive, etc. 
Eddystone, type 843. 

R.F. Choke 
Teletron Co., type RFC4. 

L.F. Choke 
10H, 60 mA (see text). 

Chassis and Panel 
5in. x lin. x 2in., lin. x 74ín. 

Panel Bracket 
Eddystone type 708 (for CB). 

Mains Transformer. 
Ellison, type MT162. 

Tag Strips, Nuts and Bolts, etc. 

positive in action and, provided the circuit values 
given are reasonably adhered to, the threshold of 
oscillation will be clearly defined, i.e., no overlap or 
backlash will be apparent. 

The grid' leak RI and condenser C2 have values 

je Hole for 
Bandset 
condenser 

8% 

3` 
T- it; % 11 /6 

4r %6 

/ ¡Q Hole for 
Tuning drive 

7%' 

%a Hole for ja Hole %' Hole 
Aerial Tninmer for React . for Af Gain f 

Fig. 2. Drilling details for the panel. 

IOW,1,1111. .1=14 WINN 1411,..1,14111,.1=414110. N111..11,.11.1.1.1.0011.,11041.11.MMION nmerapaw..,agol,, 
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chosen to give a suitable time constant which 
contributes to the obtaining of good reaction control. 
Note that C2 is of the mica type. 

R3 is the anode load resistor with simple A.F. 
decoupling being provided by R2 and C3. The output 
of the detector is fed, via C6, into the volume control 
R7, the switch shown in the A.C. mains input line 
also being an integral part of this latter component. 

Bias for the output stage is provided by . the 
combination of R8 and C7. Note that with -the 
6BW6 the beam forming plates are not connected 
to the cathode internally. Therefore these must be 
wired to the cathode connection external to the valve. 
The speaker transformer used is of the multi -ratio 
type, but any suitable transformer may be used 

,provided it will fit under the chassis as shown in the 
photographs. 

The speaker, a 5in. type, is connected to the output 
of the receiver via a paxolin output plug and socket 
arrangement mounted on the chassis rear. 

The power supply, constructed around the EZ41, 
is conventional, and will be found to supply adequate 
smoothed H.T. to the circuit. The L.F. choke used 
was one already to hand, but if one has to be 
purchased the main requirement, apart from the 
rating, is that it should be of such a size that it is 
capable of being fitted under the chassis as shown. 

The main transformer is the Ellison type MT162, 
a small, easily obtained component and one that is 
ideal for this type of small receiver. C8 and C9, 
both of 1614F, ensure that the H.T. is smoothed and 
free from A.C. ripple. 

Throughout the circuit diagram the numbers 
shown around the various valves are those of the 
actual base connections. Coil base connections 
will be given next month. 

The voltage readings shown are those obtained 
with a Weston meter set to the 250 v. range (H.T. 
readings) and 10 v. range for the cathode of the 6BW6. 
All readings have been taken with the reaction 
control R5 at minimum, the volume control R7 at 
maximum, under no signal conditions. 

Constructional Notes 
Apart from the actual circuit itself, the next 

important consideration with a receiver designed 
specifically for the short waves . is mechanical 
rigidity coupled with a first -class dial and drive 
assembly. The vernier slow- motion dial shown in the 
photographs is the Eddystone type 843, a 4in. 
anodised satin finished hard aluminium dial with 
100 division over 180 degrees, the matching vernier 
block enabling one tenth of a division to be accurately 
read. The drive is an epicyclic ball bearing type 
having a ratio of 10 -1. In the prototype shown 
this is fitted to the bandspread condenser, although 
there is no reason why this should not be changed 
over with the bandsetting condenser should individual 
readers prefer this. 

Mechanical rigidity is largely assured by obtaining 
the chassis specified, this being of a suitable gauge 
and well made. All components such as the mains 
transformer, etc., should be securely bolted to the 
chassis, using nuts and bolts as shown and not screws 
of the self -threading type. 

The chassis and front panel details are shown in 
Figs. 2 and 3, respectively. Readers constructing this 
receiver should first drill the front panel, and, having 
done this, use it as a template for the chassis front 
with regard to the holes for CA, R5 and R7. 

The positions of the main components can be 
clearly seen from the illustrations, and careful 
attention to these, together with Figs. 2 and 3, 
will ensure that no trouble will be experienced with the 
main assembly work. 

It will be noted that the bandspread condenser 
(CB) is mounted on a metal stand -off bracket (see 
list of parts). In order to place the main dial in a 
satisfactory position this bracket must be mounted on 
an aluminium raised support. Details of this are 
given in Fig. 4, although there is no reason why these 
measurements should not be varied by the con- 
structor to suit individual requirements, and mains 
transformer used if differing from that shown. 

Each stage should have an earthed tag fitted at the 
same time as the valveholders, these being placed on 
one of the bolts and securely fastened to the chassis. 
In addition to this, earthed tags should be fitted to 
the aerial /earth and speaker output paxolin strips 
mounted on the rear of the chassis. 

Three tag strips are used. The first is mounted over 
the rectifier valveholder and when wired will con- 
tain the mains input wiring ; the earthed tag of this 
strip being used for the mains transformer screen and 
heater connections to chassis. The second is fixed to. 
the underside of the chassis deck and contains the 
R.F. choke, R2 and R3, R6, C3 and C6. The third 
tag is used as an H.T. holding strip mounted on the 
rear wall of the chassis. ' Only one tag of this latter 
strip is used,.the remainder being utilised at a later 
date when a further stage will be added. 

Having drilled the chassis and panel, the next step 
is to mount the main components as shown in the 
photographs -ensuring that these main items are 
securely bolted to the chassis. Particular note should 
be taken of the fact that all leads from the mains 
transformer have to be taken through the chassis 
deck. Two holes must be drilled for this purpose, 
each L' in. in diameter, and each must be fitted with a 
suitably sized rubber grommet. 

(To be continued) 

PRACTICAL TELEVISION O9T. ISSUE 
NOW ON SALE PRICE 1/3d. 

In the current issue of our companion paper 
PRACTICAL TELEVISION, which is now on 
sale, there is a constructional article on an Infinite 
Resistance Voltmeter. Although it is generally 
found that more accurate measurements are 
required in a television receiver than in a radio 
set, an instrument of the type described will be 
found of great value to the experimenter and service 
man. The article is complete in this issue. 

There are also in this issue two articles on the 
oscilloscope, one dealing with the use of the instru- 
ment as an aid in receiver alignment, and the other 
a general explanation of the method of using this 
particular type of test set. The servicing article 
deals with the G.E.C. BT5147, and other general 
articles deal with the construction of a. Television 
Table ; Selenium Rectifiers in Power Supply 
Circuits ; TV Distribution at the Radio Show ; 
Battery -operated TV ; a Band I /Band III switch ; 
and Test Card C (the seventh in the new series 
on a Beginner's Guide to Television). Problems 
Solved, Underneath the Dipole and Telenews are 
regular features which also appear in the October 
issue. 
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kat iv -ate itigkest statutaut I 

* CABINET CAT. No. CAB 01 

A very high quality Cabinet in a modern 
design. Exterior veneered in a highly 
figured Walnut. Solid Block -hoard lift -up 
top with all Interiore veneered in 
more. Full silk front. 27in. x Iiiie. x 
32ìn. high. 

CASH ONLY £$ 
Parting and Carriage 15/ -, 

* CABINET CAT. No. CAB.02 

A cell drignesl tlnreamtype cabinet In a 
medium sire. Veneered in a highly ligurxvi 
Nalnut. Outside dimensions, length 
_djlo., depth 16in., height 32ín. Sloping 
edlltrul panel on right -hood side approx. 
13in. x 101 in. Removable haneboard on 
right -hand .ide. approx. Ellin. x 13in. 
targe recors compartment inside the 
cabinet. located at the top on left - 
ham, side. 

CASE ONLY 12 Gns. 
Pocilap and Carriage CO!, 

* CABINET CAT. No. CAB/Bs 

t magnificent Bureau -type Cabinet of the 
very highest quality in specially aetectal 
Walnut veneered exterior. Light Syca- 
more interior with Rexine lining to match, 
Outside dimensions, length 341n., depth, 
l71 in., height 33in. Sloping control panel 
on right -hand side approx. 16in. x 10jin. 
Removable baseboard on right side 
approx. 13t in. x laio. Two full -sired felt 
lined compartments in the lower half. 

CASH 
nr on Credit Ternis. 16 Gns. s. Perking and Carriage 25' -. Y L7 

* RADIO and 
RADIOGRAM CHASSIS 

* F.M. /V.H.F. TUNERS 

self powered. Six valves with grounded 
grid R.F. =Cage tollowed by additive 
mixer using a FCCR3 lain triode in 
waled pernreabilify tinned unit. Too I.F. 
stages ensure maximum gain with BA LS 
double diode as rat io detector. Frequency 
.overage of 8.3 -1111 megacycles allows coverage 

overlap. Very finest quality 
hroughont. 

Superhet. Clta--i ,I1 I.:0r,1 Itr.ign tool 'l'es hnigstr. ,,rectal Specifications applicable to all models. A.C. 200 /230 volts 311 cycles only. Suitably lit multi-eta/oared glare dial of the hortaontal type. slow motion tuning drive. Full provision of Automatic Volume Control. Negative feed -hack from output transformer secondary. Sorbete provided far Aerial, Earth, Cram, Pick-up and Extension Speaker. Connections provided to Gram. 
Motor controlled by Chassis OniOtf 
twitch. All inductances have an excep- 
tionally high Q value. The Audio 
Section Is designed for first rate reproduc- 
tion on Radio and Gramophone. The ton 
,ontrols have been given an extra aide 
rsoge to embrace all types of reconlings. 
CAT. No. CR'A. 5 -valve 12 Gns. Superhet, 

s 

wavebands. 
Packing and Carriage 12;6. 

CAT. No. CR AFM47. 7-valve guperhet aitFil /VHF Band 1 
14 wavebands). 28.i Gns. 

or on Credit 'renne - 
Peeking and Carriage 15/ -. 

CAT. No. CR /APM40'PP. fi-valor super- 
het with FM /VHF Band .l a vebnm19. 
l'nsh -pull e etput including 26 Gns. 2 loudspeakers. 

or on Credit Terme. 
Packing and Carme 15/ -. 

* AUTOMATIC * 
RECORD CHANGERS 
All automatic Record Changer, are of the 
latest type and moused. 
CAT. No. RC /A. This is the latest multi - 
cpeerl changer incorporating 16 r.p.m. it 
"talking- books,' ami arrangement fo r 

manual control. Fitted with high fide) itw 
Crystal Turnover Pick -up Head. A.C. 
mains 200;250 volts, 3gclesronnly. 

e 
Parking and Carr Jape 12 /6, £9.15.1] 
CAT. No. RCiH, !wrest Garrard RC'fir 
model, fitted with (:C2 Crystal Turnover 
Pick-up Head. A.C. 2011._¡0 volts, ..511 

,rteiee. CASH £13.0.0 Peril, float earring.. 12.6. 

* Loudspeakers * 
Gram Amplifiers, etc. 
Available at keenest prices. 

CAT. No. FLIT /A 
Complete unit in Cabinet with Magic eve 
tuning. Boxed, lutin. long x filin. overall 
depth x 7jio. high tapprox. CASH 
nr on (latta Terms. 1 16 Gns. 
Packing and Carriage 12;8. 

CAT. No. FNT B 

Chassis only excluding Magic -eye. Co- 
boxed, 11 ;to. long x 31 in. overall depth 
x 4in. high. 

CASH £13.15.0 
Aing sud Cm riage 126. 

ALL FULLY GUARANTEED 
Generous extended credit terms on orders 
exceeding £15. 

Dealers supplied at full discount. Send for complete catalogue. 
All enquiries (excluding Northern Area) to: 

DOMESTIC 
DIRECT SALES LTD. 

90 JUDD ST., LONDON, W.C.1. TER. 9876 

Northern enquiries only (not Scotland & N. Ireland) to: 

II 

II 
4 

MATLIT LTD 
3 MARLBOROUGH RD., ALTRINCHAM, CHESHIRE 

9 Telephone enquiries : ALTRINCHAM 4045 
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C'-r-reat Britain's Valve Mail -Order House-- 
AC044, AC 9GVM, AC/TP, AC'4 TEN. A('5PENDll CB71 f 81 Tu 

('l'I, (111'. D4. DAC32, UF91 D102. D1177. DK92, DI I,. 
DhBY, DL92. DLO), 11W). EAF42, EB41, EOM ECC'31 I 'I. I. -' 
E(H3, EF6, EFB. EF9, EF36, EF54, EK2, BK32, EL3, LL,,_. I.I.:., . LI.r 
ELIO, EM4, EM34. FC29, FC13, FC13C', 1142, 1163, 111324, 111.1:', 11 1,1 I I.li 
11LDD1322. HP210, 111211C. KBC32, K135, KK32, KL35. 1:'ll:.. I.l'.;. I: 171. 
KT101, KTW63, KTZ63. L63, 1,L4. MH4, M8P41, MU14, M \ n, N I . I I ,. !:7`. 
N329,'N339. OZ4. PA1, PEN45, PEN383, PEN428, PL82, PM IA, Iv.J . P111111. 

PM22A. PM2431, PZ30. QP21, QP25. QP230. R1: 8130, 882. wr. 
TH2, TP2, TP22. U14. U35, U50, 11101, U149, 11320, l'('112I. 1 1.1 . 1 1.11. 1 11'1'. 
l' C7, V.M1i4, V14, VP4A. VP23, V-P41. 1176, W101, W14,, tl 14>. 1 
514, X05, X79, X101, X193, X145. Z66, ZD152. 1A5GT. I1'I. IU I L:, i I. JI' 
91I1A, 2D13C. 3Q50T. 5Z30. 6A8, 6AM5, 6AT6, 6B7, 61111c, . Ilr. GPI-!. 
6015, 6116, 8J70, 6J70T, 6K25, 6L7, 6511, 8.N'7GT, 6P28, fiR;,.. GI+C. I; - . GS 11 

61250, 6U70, 6X4. 7A2, 786, . 7B7, 7C5. 706, 7138, 7167, 717. ,I':,. 'II: l Iei 

10F9, lOLD1I, 10P13. 111)2, 11113. 12AU7, 12BH7, 12C8G1'. I'1171.1. I. 
12Q70T, 128A7, 128L7GT. 1487. 16A5. 17Z3. 18. 20D1. _01" 
411111. 42. 43. 50L6GT. 54K('. 75. 78. 85. 210VPT 4 

LIMITED QUANTITY SALE 9;9 ea. Post L-! 

BRITISH, 
AMERICAN, 

BATTERY, 

A.C. 
end 

UNIVERSAL 
TYPES. 

METER 
SALE 

:h ocicose 50/- 

Ferranti 98 

Taylor 110E 99 

Triplet 99 

.fro 40 916 

12IN. P.M. 
LOUDSPEAKER 

It ie a. high quality, 
general purpose P /A. 
speaker in strong alu- 
minium casting, with 
very large magnet 
system, 15 ohms, great 
power handling capa- 
city (max. 20 watts), 
nett weight 84 lb., 
fully guaranteed. This 
speaker can be used 
close to any Cathode 
Ray Tube, there being 
no stray magnetic field 
externally. 98/8/ -. 

SERVICE SHEETS 
The one you require enclosed It 
available in a dozen assorted tl /6` 
of our best choice. 1 

3216 
Post 

I/6 

ALL MAINS THREE 
Fine Midget 3- valve Maine Receiver. 
Home, Light, etc., at good strength. 
Build yourself ..5 valves, ready - 
wound coil, tuning condenser, mains 
transformer - everything except 
speaker and cabinet. Data ay. sep. 
Speaker and cabinet available if required. 

Headphones . WESTINGHOUSE 

Low Re, 
High Res. 1716 

Soldering Irons 

Wilt Neon 14A.88 ... ... ... 

Indicator 9118 

Industrial Neon 
Testers. 

A.C.IDA'. 718 

Home Plating 
Kite 12 6. 

5 -Blade 
Sour Kite 9, -. 

Electric Saw 56,' -. 
Lice. l'.ou. 10 -. 

November, 1956 

BULIs 
146.HICH ST HARBOR .IwIo 

VALVES 

DEMOBBED VALVES 216 MANUAL 
(1 iving equivalents of British and Amer .'. 

Service and Cross Reference of Comme!, - u' 

Types with an Appendis of B.V.A. 
Equivalents and Comprehensive Price 
List. We hare still some Valves left nt 
very old Budget Rates (33I;ó) which 
are ortaally -old nt the ol,l price. 11!1: I 

fl BBC 
ITA 

CONVERTOR3 
For any A!l' 
No Alteroli,. 

25/- dud e 

monthly of 25!- 
or 2710 - rash. 

Contact cooled and tinned rest i Ocr.. 
16RC. 1- 1.16 -1 ... ... 10 2 
18RA.1.1-I6 -1. ... ,.. 1110 

14,4.07 
1419.10o ... 

1413.1341 
LW7 
WX0 

Antennae 

interlocking 
rods, doz. 

2 /8. 

t./'. Throat 
ttrorlh £2) 

Franic 

Chassis Cutters 
with Keys 

'l'1 easiest and 
II I iukest way of 

rutting holes in 
sheet metal. The 
cutter consiste of 

three parts: a die, a punch and ar, 
Allen screw. The operation is quite 
simple. Prices incl. key ; Size lin., 
18/9; 1ín., lin.. 14/9; lin., Ihn., 
17/6; l'in., llin.. 19/9; Ilia.. 22 ¡ -; 
23'321.., 85/9; 2lfn., 40/9; lin. eq. 
hole 97/ -. Post 1/-. 

All prices are with keys 

.001 -I" 
MICROMETER 

Brand new Precision u Instrument Bargain 

... 27.8 

PIFCO 
All -inne Radiometer 
A.C. /D.C. 
*Circuit Teat. 
*L.T. & H.T. Tests, 
*mA. Test, 
*Valve Test. 
Continuity and Resi.- 
tagce Texte. Complete 
with Test Leads. 

rest 1; -, 32/6 

A NEW a4vís 
Specialists in high quality reproduction 

for over 20 years 

PB409 
ARMSTRONG quality at an economical price 

* 9 valves -6 watts peak output Within 2dB, 20- 
20,000 cps at 4 watts (double normal room volume) 

* Full VHF band (88 -106 Mc /s) plus Long, Medium 
and Short 

* Push -Pull Output with Negative Feedback 

* Quick- action " Piano -Key " selectors 
* Independent Bass and Treble controls 
* " Magic Eye " tuning 
* Latest MULLARD preferred -type valves 

a ta ®ta fa CM Mr MO MI 'lr resMIC, 

ARMSTRONG WIRELESS & TELEVISION CO., LTD. 
WARLTERS ROAD, LONDON, N.7. NOR 3213 

Post this coupon for descriptive literature and details o' 
Hire Purchase, Home Trial facilities and Guarantee 

BLOCK CAPITALS PLEASE. 

NAME 

ADDRESS 

PW409 

AM /FM RADIOGRAM CHASSIS 

28 GUINEAS DIMENSIONS : 13 x 91 x B" high 

We have been making replacement radiogram chassis 

for nearly 25 years and have concentrated exclusively 
on the requirements of those who want the best. 
This is your guarantee of first class performance and 
reliability. We shall be pleased to give you a full 
demonstration of. this and other models at our 
Warlters Road Showroom (open 9 -6 weekdays and 

Saturdays). 
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The R.I155 Communications Receiver 
MODIFICATIONS TO THIS POPULAR EX-GOVERNMENT UNIT 

By K. A. Brook 

(Continued from page 558 October Issue) 

ANOTHER fault is magic eye dim or out. This 
could possibly mean that H.T. is a partial 
short circuit to earth. Check CI 13 and C114. 

Check the output transformer windings (both 'phone 
and speaker transformers should be checked). With 
the power pack disconnected (Fig. 8), measure the 
resistance of the H.T. raiHo chassis. If this reads less 
than 10,00052, check C25, C29, C32, C38 and C93 for 
short circuit. Details of these capacitors are given 
below: 

TABLE H. 
Colour 
Red 
Yellow 
Blue 
Black 
Green 

Colour coding of the wiring. 
Represenat ion 
H.T. Positive 
H.T. Negative 
L.T. Positive 
Earth 
Grids 

Capacitor Value (¡SF) Position in circuit 
C25 0.001 Anode of V6 to chassis. 
C29 0.1 H.T. side, primary of I.F. 

transformer in anode circuit 
of V3 to chassis. 

C32 0.1 H.T. side, primary of I.F. 
transformer in anode circuit 
of V2 to chassis. 

C38 0.1 H.T. side, primaries of anode 
transformers of VI to ' 

chassis. 
C93 4 Paper block capacitor near 

DFI and DF2 valveholders. 
( H.T. to chassis.) 

Note : C29, C32 or C38 being short circuit will 
show in the overheating of the resistor wired to one 
end of these components. 

(iii) Magic eye O.K. 
Switch on " Het. Osc." and tune set to approxi- 

mately 280 Kc /s. If a strong whistle is heard, check 
VI -the anode voltage should be i74 volts. With 
the master switch set at Omni (i.e., the extreme anti- 
clockwise position), and the volume control at maxi- 
mum, the screen voltage of VI should be 57 volts. 
If O.K., check the output circuit of V6 and V8. 

(iv) Magic eye not responding. 
Check V2, V3, V4 and their associated circuits. 
SIGNALS WEAK OR DISTORTED. 
(i) On all ranges. 
Check the power supplies, especially the bias 

supplies. There should be 30 volts across RI. This 
resistor is located on the 2.5 pF section of the paper 
block capacitor underneath the magic eye can. In 
parallel with this resistor are R3 and R4 in series. 
On ranges 3, 4 and 5 there should be 3.6 volts across 
R4 and on ranges I and 2 there should be 2.4 volts. 
(See Fig. 14). If not normal, check RI, R3 and R4, 
An excessive reading is caused by breakdown of C26, 
C27 and C28 which are in a tubular can situated 
between V4 and V6. C26 is connected between the 
cathode of V6 and chassis, C27 is the anode de- 
coupling for V4 and C28 is the screen decoupling of V4. 

(ii) Weak signals, weak beat note on B.F.O. 
This is usually caused by C11 having developed 

a short circuit thus feeding a high potential on to the 
detector diode. This capacitor basa value of 100 pF 
and is connected between the anode of. V5 and the 
secondary of IFT3. 

(iii) Magic eye not responding. 
(a) Not closing when a signal is received. 

Check C103 fora short circuit. This capacitor is 
connected between the grid of the magic eye (pin 5) 
and chassis. Its value is .005 µF. 

(b) Not opening when off tune. 
Check C19 for a short circuit. This capacitor is 

connected between a primary tap on IFT3 and the 
A.V.C. diode and has a value of .001 tiF. 

(c) Out on switching on the B.F.O. 
If the eye goes out when the " Het. Osc." is switched 

on, and there is no B.F.O., check C12 for a short 
circuit. This is connected between chassis and the 
junction of R17 and Rl8 (1.5 K-2 and 10 K2 respect- 
ively), the other end of R17 being connected to the 
" Het. Ose." switch. The value of C12 is .1 F. 

(iv) Volume control not operative when master 
switch is in Omni position. 

Check the resistance between H.T. - and chassis. 
This should be between 750 and 8002 on either 
Omni or A.V.C. positions. The fault is due to 
H.T.- short circuited to chassis. 

Grid Grid Grid 
circuit circuit circuit 
V3 V2 V4 

Fig. 14. -Bias network (simplified). 

COMPONENTS (Fig. 14) 
R1 -2 K. R11 -150 K. 
R3-1.2 K. R12 -27 K. 
R4 -120. R64 -100. 
RSa -50 K Pot. R68 -56 K. 
R9 -2 M. R69 -100 9. 
RIO -150 K. C1 -2.5 pF. 
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Note : After removal of the M.F. /D.F. circuits 
the master switch is only operative in the Omni and 
A.V.C. positions. 

This completes the section on fault finding. 

Appendix 
Mains Transformer Design. 
With this particular 

have to be taken into 

Blue 
Sv. 

Blue 
10v 

transformer, several factors 
account, and some of these 

factors may not be con- 
sidered under more ideal 
conditions. These factors 
are : 

Red 220vß (1) Size of the trans- 
former, since there is a 
limited amount of space 
available. 

(2) Temperature rise. 
The transformer must 
not be run too hot, due 
to restricted space and 
ventilation factors. 

It is not recommended 
Red 220.' ¿ that a transformer be 

hand -wound, as this 
240v always increases the 

physical size of the wind - 
(Screen) ings and it would be 

Mauve xtecestary to increase the 
flux density at which the 

Fig. 15.- Transformer con- iron is worked to reduce 
nection colour code. the number of turns per 

volt to accommodate the winding on the bobbin. 
The required transformer is : 

Primary- 10-0 -200- 220 -240 volts 50 c /s. 
Secondary 1- 220 -0 -220 volts at 100 mA. 
Secondary II-6.3 volts at 3 A. 
Secondary 111 -5 volts at 2 A. 
Assuming a unity power factor, i.e. the load is 

purely resistive, 
Power dissipated in secondary= 

220. 110 +6.3 . 3+5 . 2 

=22+18.9+10 W. 
=51 W (approx.). 

For a transformer of this type the efficiency will 
be of the order of 80 per cent. 

Ye//ow Ov. AP 

.11111. 

Ov. Black 

200 Brown 
Green 

Brown 
6 3v 

Brown 

Ora e 

Primary power Wp= 51 . 100 
80 

=64 W (approx.). 
For an input of, say, 230 volts, 

64 
Primary current 

32 

= A 

=280 mA approx. 
For this value of primary current, and allowing a 

current density, in the wire of 1,000- 1,300A /sq.in., 
the wire size is 26 s.w.g. enamelled copper. 

For the laminations, core area 

A = 5 6'(Flux density B =10 K lines per sq. cm.) 

A/64 
5.6 

=1.43 sq. in. 
For laminations of size 4A, allow width cf 1516in. 

. Size of stack -1.43 . 16 

15 
=1.526in. 

So our laminations will be a 1' in. stack of No. 4A 
Silcor 11. 

Now the turns per volt T= K where K is a con- 
Now A stant which depends 

mainly on flux den- 
sity. 

A suitable value for this type of transformer is 
7.5 for the constant K. 

7.5 
. . T =1.43 

5.25 turns per volt. 
For the layer insulation allow one turn of 0.002in. 

paper. (If desired, Presspahn may be used for this, 
although it is thicker.) 

At the end of each winding wind on three turns of 
0.005in. Empire Tape, and also after the electrostatic 
screen. The exception to this is when completing the 
transformer, wind on four turns of 0.01in. Empire 
Tape. 

We are now ready to commence the windings. 
Primary : 10-0- 200 -220 -240 volts, i.e. a 250 volt 

winding. 
Total number of turns required =250. 5.25 

1,313 turns of 26 s.w.g. enamelled copper. 
Since the winding is tapped, we require 1,313 turns, 

tapped at 0, 53, 1,103, and 1,208 turns : i.e. 53+1,030 
±105 1-105 turns. 

The insulation can now be fitted. 
Electrostatic screen : One turn of 0.01in. copper 

foil. This single turn must be suitably insulated when 
actually completing the turn, otherwise a shorted turn 
will result and the transformer will not then function 
correctly, so the insulation mush be interleaved with 
the foil in order to prevent this. 

Secondary I: 220 -0 -220 volts at 100 mA, i.e. a 
440 volt winding. 

The winding is 2,450 turns of 32 s.w.3. 
enamelled copper. 

Secondary I! : 6.3 volts at 3A. To carry this current 
16 s.w.g. enamelled copper wire is required. 

All the leads from the transformer should come 
out at one end and not both top and bottom. This 
facilitates wiring into the set, when the leads can be 
cut to length. ' 

The winding is then 35 turns of 16 s.w.g. enamel.'cd 
copper. 

Secondary !!1 : 5 volts at 2A. To carry this current 
18 s.w.g. enamelled copper wire is required. 

The winding is then 28 turns of 18 s.w.g. enamelled 
copper. 

Leads : All leads to be flying leads, colour -coded 
as shown in Fig. 15. 

Bend a/ong here 
o o 

All four 
sides 
turned 

over 

484 Fixing 
holes 

Holes for 
clamping 

screws 

Window area 

Fig. 16. -A clamp for the transformer. 
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RADIO COMPONENTS - RETURN OF POST SERVICE 
Below we give details of a small section of our extensive stock of Radio and Television Components. All 
items are usually held in stock and all orders are normally dealt with on the day they are received. 

COMPONENTS 
CONDENSERS.- Ceramic. 1, 1.2 1.5. 1.8. 
2. 3, 3.9. 4. 4.7. 5. 6.8, 8, 8.2. 10, 15, 22. 27. 50 
pF. All 6d. each. 56. 62, 91. 100, 110, 120, 150, 
300. 360. 390 pF. All 9d. each. 
Midget Hi -K Ceramic. 470 pF, 1.000 pF. 2200 
pF. 3,000 pF, 5,000 pF, 10,000 pF. All 9d. 
each. 
N750 Ceramic. 2 pF. 3.9 pF, 5 pF. 6.8 pF, 
8.2 pF, 10 pF. 15 pF. 20 pF. All 9d. each. 
Hunts W99 Miniature Tubular. 100 pF, 200 
pF. 300 pF. 500 pF. all 600 v. W1 mid., .002 
mid.. 350 v...035 mid., 150 v., .01 mid., 150 v. 
All 1'3 each. 
.005 mfd.. 600 v., 01 mid.. 350 v., .02 mfd.. 
350 v.. .04 mid.. 150 v. 150 12 each. Silver Mica. 7. 10, 18, 22. 27, 33. 40, 88. 75. 
100. 140, 150 pF. All 6d. each. 
150. 180, 220, 300. 340. 470. 500, 540, 560, 680. 
1,000, 1,200, 1.500. 2,200, 2300. 3.300. 5.000. 
5.600, 6,800. 7.500, 8.200 pF. All 9d. each. 
01 mid. 2 " ". 1/ -, 
We carry a wide range of condensers. A 
full list is available free upon request. 
RESISTORS. -We stock very many types of 
Resistors, including Erie Types 8 and 9. 
Morgan Types T and R. including a wide 
range of 5 "0 and 10 °0 values. TSL and LAB 
High Stability, also wire wound in several 
sizes. Fully detailed list available. 
COILS. Full range of Wearite " P " Coils. 
Osmor " Q " Coils, and Denco Chassis and 
Miniature Coils. Leaflets on all makes 
available. 
DENCO COIL PACKS. All in stock. 
CP3/370. CP3,500. 44'9. CP4 L. CP4 M. 35 - 
each. CP3'F. 687. CP3F: G. 891. CP4L G. 
CP4M'G. 4315. CP3 G, 54'7. Denco Booklet 
DTB9 gives full details of all Coil Packs 
with circuits, 116. 
ELCOM PLUGS AND SOCKETS. As speci- 
fied for the Mullard Amplifier, Pre- Ampli- 
fiers and F.M. Tuner. Miniature Jones type. 
Flex Plugs. 4. pin. 5 6 : 6 pin. 8'6. Flex 
Socket. 4 pin. 5'8 : 6 pin. 6 9. Chassis Plug. 
4 pin, 3/6 1 6 pin, 5.-. Chassis Socket. 4 pin. 
318: 6 pin. 42. 
VALVE HOLDERS. McMurdo. B7G less 
bottom screen. Black. 9d. Nylon Loaded. 
10d. Ceramic, 13. With bottom shield. 
Black, 113. Nylon. 14. Nylon with anti - 
microphónic mount, 2 -. Cans to fit. tin. 
and 2iin. 9d. each. 
B8A. With bottom shield.. Black. 
Nylon, l'1. 
B9A. Without bottom shield. Black, 10d. 
Nylon. 11d. 
VHF Low Loss. 1'6. With bottom shield. 
Black, 1/8. Nylon. 1'7. Nylon, with anti - 
microphonic mount. 2,3. Cans to lit, fin.. 
9d. ; 2(in., 10d. International. Octal. Black Moulded. 
Am phenol, 6d. 
COLOURED PVC CONNECTING WIRE. 
Available stranded (733 s.w.g.) or single 
(1122 s,w.g.) in eleven colours. 12 yards on 
bandy metal spool. 2/6 each. 
CRYSTAL SET COMPONENTS. Teletron 
HAX Crystal Set Coil. Specially made for 
use with crystal diodes. With circuit, 3: -. 
Suitable Crystal. 213. Tuning Condenser. 
3110. Knob. 8d. Small metal chassis with 
aerial, earth and 'phone sockets, tuning 
dial. 2 /9. Headphones, high impedance. 
1418. 17/8 and 21/ -. 
SOLDER. Multicore Ersin. 60140 Radio 
Grade. 5/ -. 2/8 and 641. packets. 1 lb. Reels, 
50/50. 15/ -. ARAX (not for radio), 6d. 
EDDYSTONE COMPONENTS. Wide 
range in stock. Eddystone illustrated 
catalogue. l / -. 

TOOLS 
SCREWDRIVERS. Insulated with pocket 
clip, 1 /-. 
PLIERS. Pointed nose. 811n.. 5.6. SIDE CUTTERS.- 5lin., 5,6. 

SPECIAL OFFER OF 
RECORD CHANGERS 

l'A8 MONARCH, -The latest 
four speed model fitted with ACOS cartridge. 
List Price £9.15.0. OUR PRICE, £7.19.8. 
Credit Terms : Deposit 21.3.10 and seven 
monthly payments of 21.3.8. 
GARRARD RC884. -The latest four 
speed version of this high class Garrard 
Changer. Fitted with the GC2 Crystal 
Cartridge. List Price 117.18.8. OUR PRICE, 

Credit Terms : Deposit £1.16.0 and seven 
monthly payments of £1.17.0. 
GARRARD R('12014. -Four speed, fitted 
with GC2 Crystal Cartridge. List Price. 
£12.17.2 OUR PRICE. 27.19.8. 
Credit Terms : Deposit £1.3.10 and seven 
monthly payments of £1.3.8. 

TR A NS ISTORS 
VLULLARD.-0C70, 21'- : °C71. 24'- : 

0072. 30 - : STC. TJ1. 401- : TJ2 45- : 

TS2, 21'- : TS3. 24:-. 

LOUD SPEAKERS 
GOODMANS. All 15 ohms. 8in. Axiette, 
£8.1908. 12in. Audiom 60, 59.2.9. Axiom 
150 Mk. II. 210.15.9. Acoustical Resistance 
Units. ARU172. £2.15.3. Goodmans Cross 
Over Chokes, 37. - a pair. Special 10 mid. 
Paper Condensers for Cross Over Units, 
18 / -. 
NEW GOODMANS.- Trebax Tweeter. 
£5.9.3. Mldax Middle Speaker, 211.18.0. 
WHITELEY H.F. RANGE. -All with 
universal speech coil. Sin. HF512. 51 /8 : 

gin. HF612. 5316: 8in. HF812, 83'8: 9in. 
HF912, 88,8 : l0in. HF1012. 99/9. Also the 
new fin. units. 11F816, £6.17.0. T816. £8.10.0. 
Tweeter Tí0. £4.4.0. Cross over unit. 30'-. 
Special Cross Over unit for T816. 386. 
WHLTEI,HY CABINETS. Packed flat for 
homeassembly. Bass Reflex Corner Console 
for lain., £11.11.0. Bass Reflex Console. 
£10.10.0. Hi -Fi Reproducer Console. For 
Tape Deck or Record Changer and ampli- 
fier with record storage space, £12.12.0. 
Illustrated leaflet available on Whiteley 
Speakers and Cabinets. 
NEW WHITELEY CABINET. - Junior 
Bass Reflex Console, £9.9.0. G.E.C.-The famous Metal Cone Speaker, 
29.5.0. We now have the new Presence Unit 
for this speaker, 23.19.8. This is a " must " 
for all owners of the Metal Cone Speaker. 
WHARFDALE. loin. Bronze /CSB, 25.11.3. 
8in. Super 81CS, 26.19.11. TSL.- Moving Coil Tweeter, 39/8. Electro- 
static Tweeters. LSH75, 12/6. LSH518, 
178. LSH100. 21/ -. 85 mH. Cross over 
chokes for TSL Tweeters, 7,2 each. 

TEST INSTRUMENTS 
AVO.-Model 8, 223.10.0. Model 7. £19.10.0. 
TAYLOR. -Model 71, 213.15.0. Montrose, 
23.10,0. 
PULLIN. Series 100, 213.15.0. Miniature, 
£9.15.0. PIFC0.- 322. 
ADV AN(E.- Signal Generator, Pl, 
£22.5 A. RADAR. Kilo- Volter. For EHT measure- 
ments. Reads up to 30 kV., 23.19.6. 

RECORDING TAPE 
PURF.TONE,- Special Oflt4. 1,200ft. Paper 
Base Tape. Normally £1. Special Price, 
15/ -. 
LONG PLAY TAPE.1.800ft, on lin. reel. 
ScottM Boy, 54, -. Emitape, 50 /, BASF, 
55/ -. 900ft. on 5in. reel. Scotch Boy, 35/ -. 
Emitape, 28/ -. 

STANDARD TAPE. 1.200ft. on lin. reel. 
Scotch Boy, 35// , Emitape, 35.' -. BASF, 
40' - 600ft. on Sin, reel. Scotch Boy, 21i , Emitape, 21/ , 
CONTINENTAL SIZE.- 850ft. Standard 
Tape on 5fin. reel. Emitape, 28. -. BASF, 

We stock all sizes of empty spool and many 
tape accessories. Send for our Recording 
Tape List. 

TELEVISION 
CO-AX CABLE. First Grade. Semi -Air 
Spaced. Entirely suitable for Band 3. 
10d. per yard. 
CO -A X PLUGS AND SOCKETS.-Belling 
Lee L734P Plug, 1/3. Chassis Sockets. 
Surface L604S, 1 3. Flush L734P. 1 -. Cable 
Sockets L734J. For making cable joins with standard plug, 2' -. Skirting Box, 4/6. 
Insulated Plug for A.C: D.C. Sets, 1/3. 
AERIAL. ('ROSS OVER BOXES. -For 
combining the feeders from Band 1 and 
Band 3 Aerials. Belling Lee. 13, 
ATTENUATORS.- Co -ax. Plug -in type. 3, 
12, 18, 24 and 36db., 5.6 each. 
300 OHM FEEDER CONNECTORS. - 
Belling Lee. Flex Plug L677 P. 10d. Flex 
Socket L677 J, 11d. Chassis Socket L7331S, 
541. 
300 .01151 FEEDER. Twin Plastic, 64. yard. 
C.R.T. ISOLATING TRANSFORMERS. -Elston, Mains Primary with optional 
20% Boost. Made for either 2, 4. 6.3 and 13 
volt tubes. State voltage required when 
ordering, 18'- each. 
COIL FORMERS. Haynes Type. With 
screening can. Two Types, 2Uin. and liin. 
tall. Formers, 5d. each. Cans, 64. each. 
Top Plates. ld. each. Cores. Standard, 
Purple or Yellow. 3d. each. 
TELETRON CONVERTERS.-Mark 1 and 
2, Instruction Leaflet. 3d. each. Coil Sets. 
Mk. 1. 15.- : Mk. 2, 17 :6. Drilled Chassis. Converter only. 3/9. Wide Chassis for 
converter and power unit. 6; -. EF80 Valves, 
10 /- each. Transformer, giving 200 v. and 
6.3 v. for power pack. 10.-. Suitable Recti- 
fier. 250 v. 50 mA., 6:8. 
VIEW MASTER CONVERTER .-We stock all the parts for this and can supply 
complete kits. Fully detailed list available. 
VIEW MASTER AND TELEKING.- 
We have all items for these sets in stock. 

FREQUENCY MODULATION 
KITS.-We stock all components for the 
Jason (Radio Constructor), Denen, Mullard 
and Osram Circuits. All items available 
separately. 
TSL TUNER.-We can supply this well - 
known F.M. Tuner, complete with power 
supply for £13.15.0. 
JASON TUNER. -This latest model with 
permeability tuning now available, 
218.12.6. Power Unit, 23.10.6. 

GRAMOPHONE PICK -UPS 
ACOS. -GP20. Supplied with one HGP 
39 Head. Please state whether standard or 
LP head Is required. £3.12.0. Extra head. 
44/4. 
REPLACEMENT CARTRIDGES, -Acos. 
HGP57, 41/7. Collaro Studio " O " and 
" P,' 41/7. Collaro Transcription, 48'6. REPLACEMENT STYLUS. We have a wide 
range of these. See our stylus list for full 
details. Collaro Studio " O " and " P," 7/ -. 
5.4 PICK -UP ARM.- Standard model, 
23.2.11. eu stocked, includ- 
ing new 

other BJ 
Arm, 2183. 

RIWAYMAN BATTERY PORTABLE 
We can supply full constructional details 
and all components for this excellent design, 
Complete kit, which includes a two -tone 
rexine cabinet. £10. Instruction Envelope, 
1;6. All items available separately. 

CREDIT TERMS 3,'- IN THE £ DEPOSIT 
Anything we sell can be supplied on Credit Terms. The Deposit is 3e'- in the £ and the balance in seven monthly payments. Send 
details -of your exact requirements and we will send our quotation. 
TERMS OF BUSINESS. Cash with order or C.O.D. Please add postage to orders under £3. We charge C.O.D. fees on C.O.D. 
orders under £5. 

WATTS .ZADIO KINGST8 
SURREY 

Telephone : KiNgston 4099 
Slop Hours : Monday, Tuesday. Thursday -9 a:m -to 5.30 p.m. Wednesday -9 a.m. to I p.m. Friday, Saturday -9 a.m. to 6 p.m. 
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C.R.T. ISOLATION TRANSFORMER 
Type A. Low leakage w i nd i ngs. Rat it: 1 : 1.25 
giving a 25"i, boost on secondary. 
2 v.. 10113 ; 4 v., 101 ; 6.8 v.. 10 8 : 10.8 v., 
10 /8 ; 13,:1 v 10 /6. 
Ditto with mains primaries. 12,8 ,+o h. 
Type 8. Mafoa Input 220240 no,. Multi 
Output 2, 4, 6.3, 7.3, 10 and I:: Volts. Input 
has two tape which increase output volts by 

and 50°á respectively, le., ,':specify, 
euitatle for moat Cathode Ray Tube-- With 
Tag Panel, 211- each. 
Type C. Low capacity wound transformer for 
use rith 2 volt Tubes with fallîng emfesfrtn. 
Input 220 /340 volts. Output 2.21.21 -21-3 
volts at 2 amps. With Tag Pauei. 171 each. 
NOTE. -It is essential to use mains primary 
types with T.V. receivers having - aeries - 
connected heaters. 

R!MMERS, Ceramic. 30, 50, 70 pf.. 9d. tut pf 
50 pf., 1/3 ; 2511 pf. 1/8 ; 5110 pf., 750 pf., 1,9. 

RESISTORS. All values. DI ohms to 10 meg., 
W., 4d.: 4 w., 8d. ; 1 w., 8d.: 2 w.. 1i -. 

HIGH STABILITY. 1 w., 1%, Preferred values 
00 ohms to 10 meg. 

wa5 tt WIRE -WOUND 113 
0 watt 25 ohms -10,000 ohms /6 

watt l 2/- 
5,000 ohms -30,000 ohms, 5 w.. 11 ; 30 w 2 /3. 

KNOBS, GOLD ENGRAVED.- Walnut or Ivory, 
11in. diem., 1/8 each. Not engraved, 1/- each. 

12,6 PURETONE RECORDING TAPE 
1,200 ff. on standard fitting 7 Plastic 
reels. Brand new, boxed, 12 6. 
Spools 5" metal, 1/6, 7" plastic, 4 3. 

OP TRANSFORMERS. heavy Doty . -,n To A 4/8. 
Mutt iratio, push -pull 08. Tapped small pent ode, 3 /9. 
L.F. CHOKES 15/10 H. 60/65 niA., 5 ; -; 10 H. 
120 mA., 10/8: 15 H. 150 mA., 124. 
MAINS TRANS. 350 -0 -350, 80 nit., 6.3 .r. tapped 
4 v. 4 a.. 5 v. tapped 4 y. 2 a., ditto 2511 -0-250, 21' -. 
HEATER TRANS- Tapped prim.. 200/250 v. 6.3 v. 
1 t amp., 7/8 : tapped see. 2, 4, 6.3 V.. 11 amp., 8/6. 
VCR97 TESTED FULL PICTURE, 22. 
COPPER PLATED AERIAL RODS. f n 12in. push 
fitting. 3;- doz., p. & p. 1 -, 
ALADDIN FORMERS and core, tin.. 8d.: tin 10d. 
fin. FORMERS with Cans and ('ore. tin. eq. x 

11 in. and fin. sq. x 21in., 2,- ea. 
TYANA. -Midget Soldering Iron. 200(240 v. or 
230/250 v., 18 /9. Solon Midget Iron, 24 -- 
MIKE TRANS. Ratio 50:1.8:9 ea. ; 100:1. 101. 
MAINS DROPPERS. 3 x 11M. Adj. Slider, .3 
amp: 750 ohms, 413. .2 amp.. 1,000 ohms. 4i3, 
LINE CORD. .3 amp., S0 ohms per foot, .2 atop., 100 
'hms per foot, 2 way. Bd. per foot, 3 -way, 7d. per foot. 

LOUDSPEAKERS P.M. 3 OHM. 
n. Gootlnrans, 17/8. Tin. e, din, Goodman, 21/ -. 

Sulu. square, Elac., 21' -. pin, lil 22/8. 
6tin. Goodman, 18/8. loin, R. & A., 801 -. 
Sties, ditto w /Trans., 21,' -, 121n. Plessey-, 30: -. 
8in. M.E. 2.5 k. or 2 k. field, tapped O,P. intuit 241, 
TOL Tweeter, LSH75, 121. 
CRYSTAL DIODE, G.E.U.: 2, -. Crystal Book. I' 
GE/134, 4i-, Handbook of (germanium Circuits, 2/6. 
HIGH RESISTANCE PHONES. 4,000 ohms, 17:8 pr. 

CRYSTAL MIKE INSERT by Acos, precision 
engineered. Size only 11 es 3 /lfin. Bargain 
Price 8/8. No transformer required. 

SWITCH CLEANER Fluid, squirt spout. 413 tin. 
TWIN GANG TUNING CONDENSERS. .0005 mid. 
midget. less trimmer- 6(8 .0005 Stanfield size 
with trimmers, 9/- ; less trimmers, 8 -; ditto, 
soiled, 2/8 ; 0015 mid 3-gang, 7i8 
SPEAKER FRET. 
Expanded metal. Silver, 131m. n 111in.. 2'- each. 

VALVES 
A :SMALL SELECTION FROM OUR STOCKS 

All Boxed ' 
118 

New & Guaranteed 

818 5/8 EA50 8 8 10's 
1R5 6B8 

i 934 
1T4 9D2 2/6 
39,7 EF50 2X2 
384 Equip. E1148 
3V4 ((PSI EB34 
5114 SP41 

OARS EF92 
' 

3/6 
3 SAT Ii 

6116M BJ7 
6K8 7/8 708 
88L7 613E6 6V60 
614167 6Bw6 6X4 

OVBCT 6F6 6X5 
EBC33 6K7GT 807 
EF50 6K7M EF39 

6.113 514 
6Jo 12ALr 
6K6 EB('41 

6K7G D1BF80 

EB91 ECH35 
HVlt2 ECLBO 

(near) ECH42 
EF41 
EF80 

7/8 EL-41. 

EL'32 EZ40 
HVR2A KT33C 
PEN, MU 14 

U22 PI81 
V,PrY ' PY81 

1^_lC7 
wlv. Red 11'6 3514 

EF91 EY51 1:35 6@7 

We have no connection 

ALL WAVE RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W. 16 un. -50 m. LATE. + -l' AMI I I t P 

M.W. 200 m, -5011 m. ECH42, l:l' I , , 
L.W. 800 m.- 2,O00 m. El, I I 

-12 month Guar'um 
A.C. 200/250 v. 4-way Swift Il .I 

Long Gram.. A.V.C. and Is.... 
4.2 watts. Chassis 131 x 5,1 

111 s 41ín, horizontal or veil;, 
2 Pilot Lamps, Four Knobs, Wal,'. 
Aligned and calibrated. Chassie i.,,... 
mains. T.S.L. Tweeter Supplied Free 

10 gns. Care, & in' 

TERMS : Deposit 25.5.0 and ss monthly 
payments of 21. 
MATCHED SPEAKERS FOR ABOVE CHASSIS 
8in.. 19/8 ; 10in., 25,'- ; 12in 80 -. 

* R.C.S. SCOOP 
Cel aco Auto- ohanger RC58I for 78 r.p,m. lain. en: 
12in- records. Brand new in maker's b.as' fligl 
Impedance lightweight Pick -up with .sapphire nee, Ile 
will snatch any Amplifier or Radio, l.e., I ha' hat 

£5.19.6 Carr. and I : n. prie. 

Terms : Deposit 24 and six monthly payments 
of 
Brand new Plessey 3 -speed Antocbanger Mirer 
Unit for 7, 10 and 12tH. Recorda, Twin Hf -Fi 
Rial Head with Dnopoint sapphire stylus. 
Playa 4,000 recorde. Spring mounting, Base- 
board required 15; z 12in. Height 5'in. 
Depth Sin. Super Quality, 200150 v. A.C. 

Walnut Veneered Playing Desk ont out ready 
for Pleno,, only sold complete with Chanter 
10 /O extra. 

TAPEMASTER RECORD HEAD, 95 

ALLDRY UNIT POWER PACK.f ^ r 
Batter] B114, etc., 69 v. plus I1 . 

31ín, s lulu. 4 -pin Socket: S I 

ONLY l'- a year to rum on A.( _ 

FAMOUS MAKE. LIST PRISE. '.. - V I h 
PRICE, 8Bí6. Ready for use. 
B.B.R. MONARCH, 3 -speed Motor and 'Turn- 
table with selecting switch for 37. 43 :'sad 
r.p.m. recordo. 1110 -120 v. and 20/12. n, V, 4.1\ 
501 cps. Also B.S.R. MONARCH Lights etgh, 
Pick-up with As Xtal turnover Intel. sepaeele 
Sapphire stylus for L.P. and Standalti re,-orb. 
SPECIAL OFFER, THE TWO : 24,15.8, !mat 2'0. 
T.V. PRE -AMP (MeMICHAELI, T'es,hie 
Channels I to 5. (Will Amplify Output of our 
Sadd 3 Converter.) Midget size. High 'lain 
Fringe Model, B.V.A. Valve, Pull l Islr,l't 
Ready- for use. (HT. 200 v.. 1..1'. 

p. required.) BRAND NEW 25- 
SPECIAL MAINS POWER PACK en ale, .. 

extra.- 
BITPERHET COD. PACK. 27.8. Mini »lure 
size 21in, x 21in. x 1lin..111mII " l) " 150.1 
Cored Coils. Short, Medina, 1 -co, 166m 
Switching. Single hole fixing. f,mmle;e ait) 
connection diagram, and circuit. 

with any other firm. 

TELETRON BAND III CONVERTER 
For London, Midland and Northern Trans- 

- missions. 
Suitable all T.V. makes. T.R.F. or Superhet. 
Ready wonwt. ,.oile, t wo IiFb0 valves, all 
components, punched ehussi, cirenit- diagram. 
wiring plant. COMPLETE KIT for mains 
operation 200 -250 v. A.C. 23.10.0. 
As ABOVE less POWER PACK. Requires 
2200 v. 20 mA. H.T. 6.; y..6 a- L,T., 22.5.0. 
Mains Transformers to above Spec. ... 1018 
Min. Westinghouse Rect. ditto 
B.B.C'.11.T.A. Aerial crossover unit ,.. 7/8 
Punched and drilled chassis 
Larger chassis for Maim Model -,. ,., 6.'- 
Teletron Coilset with plans ... ... 15/- 
13,11 oho- and run nit detail: ... ... 8d. 

Volume Controls 80 t Z113T,E COAX 
g Npìnllc,I. t:u;erun- 

.d I year. Midget. 
ono ohms to 2 Meg. 

9.HNw-, D.SSw. 
41- 4/8 

I 'r Log Torcke. 

sen -air spaced Poly- 
thene insulated. tin. dia. 
Stranded core. 
Losses cut 50 °0 "9d. yd. 
STANDARD 

tin. Coax. 8d. yd. 
COAX PLUGS ... 1:- DOUBLE SOCKET ... 1 3 
SOCKETS l'- OUTLET BOXES ... 9'8 
BALANCED TWIN FEEDER, yd. ed. 80 or 301101101-1. 
DITTO SCREENED per yd, 1,-. 80 ohms only. 
WIRE -WOUND POTS. 8 WATT. Pre-Set. Min. 
T.V. Type. All values 23 ohms to 30 K., 3- ea. 
SO K., 4/ -. (Carbon 50 K. to 2m., 3 / -.) 
WIRE -WOUND 4 WATT. Pots. 214n, Spindle. 
Values, 100 ohms to 50 K., 5,'6 ; 150 K., 88. 
CONDENSERS. New stock. .001 mid. 7 kV. 
'l'.C('., 5/8. Ditto, 20 kV., 9,8 : 100 pf. to 500 pf. 
Micas, Od. : Tubular 5011 v, ,001 to .01 mid., Od.: 
,05, ,1,1- :.25, 1, /8 ; m.5, 1i9 ; .1; 350 v., 9d. : 1/600 

1/3 ; 1 m61. 2,0601 volts, 4/ -. 
CERAMIC COEDS., 500 .3 pf. to .01 mid., 104. 
SILVER MICA CONDENSERS. loon, 5 pf. to 500 
pf., 1,'- ; 000 pf. to 3,000 pf., 1:3. DITTO I% 
1.5 pf. to 500 pi., 1/9 ; 515 pf. to 5,010 pf.. 21- 

I.F. TRANSFORMERS 7/6 pair 
485 Kc -e Slug tuning Miniature Can., Still. z 

in. z 'in. High Q and good bandwidth, 
By Pye Radio. Data sheet supplied. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

I -7- N. 2 II I ^r, 2 1 8'500 V. 5/8 
I'III 23s -n t . 46 I, In 500 V. 6/- 

; I:e, t 2 I, \ 
'I 

IhIJUO t'. 23 - 26/456 V. 518 

- I.,u t. 2 3 8 :I2 32/350 v. 4/8 
29 CAN TYPES '- .3'3/450 r.' e'8 

l': I -, 38 1 1ìl, 3d. t --0/3500'. 71- 

1 

I,; 
4 6 

e: 13. 3 8 'rl ,-120/350 v. 11,'e 
t 4 tuo 200/275 V. 

- 19 r1:;m't . 58 l2 /6 
- 1 9 it 3 I .ono - 1,00016 v 

- , o 2 8 Hi 450 V.5 - 8/6 
tt Bare Type 312. 8 3,10 V.. 3 - : 161500 v., 4/ -- 

SENTENCE. RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGES. K3/2 " kV., 4/3 ; K3 /40 3.2 
kl., 0/- K3(45, :1.('i kV 56 : K3/50 4 kV., 7/3; 
ICU 1110 8 kV.. 121 ; MAINS TYPE,-RMI, 125 v., 
no rtoA.. 5' -; RM2, 100 mA., 8; -; 11M3, 130 nIt., 
8 - ; RM4. 2311 v. 273 mA., 18! -, 
PANEL LAMPS (Neon Lit), 230 v., A.C./D.C., 8/6. 
COILS Wearite. "P" type, 8/- each. Osmor Midget 
"(t" type adi. dust core, 4,'- each, All ranges. 
TELETRON, L. & Med. T.R,F with reaetion, 3/8. 
H.F. CHOKES. iron cored. 14 M -H 3/- each. 

ALUMINIUM CHASSIS. 18 o.w.g. undrilled 
With 4 sides. riveted comers and lattice lining 
holes, 21in. sides, 7 s 4in., 4 -8; 9 x 6in.. 5,'9; 
I1 u., 89 I3 n.. I/6 ; 14 n llin-, 10'8 ; 

13 0 14in., 12:8 18 s 16 s 3in., 16 8. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 
, 6 or 12 v. It sup.. 89 ; 2 a., 113 ; 4 a.. 1718. 
CHARGER TRANSFORMERS. Tapped input 200/ 
"50 v. for charging at 2, ti or 12 v., 11 amp., 18 /8: 

1 amp., 21, -. 
All BERNARDS books in stock. List 8d. 
VALVE MANUALS I & I, 5,- ea. part. 
VALVE and TV TUBE equivalents books, 5' -. 
ACID HYDROMETER, New Ex Govt. Unbreak- 
able. Parked in metal case 7 i lien. dia 4/8. 
WAVECHANGE SWITCHES. 
5 p. 4-way 2 wafer, long spindle.. - .., ... 6/6 
2 p. 2 -way, 3 p. 2 -way, short spindle ... 2/8 
2 p. 8 -way, 4 p. 2 -way, 4 p. 3 -way, long spindle... 31 
3 p. 4-way, 1 p. 12 -way, long spindle _ _ 31 
VALVEHOLDERS. Pm. Int. Oct. 4d., EF50, EA50, 
84. BISA, CRT, 1;3, Eng. and Amer. 4, 5, 8, 7 and 
9 pin, 1 / -. MOULDED Mazda and Int. Oct. 84. 
B7ß, BSA, BIG, BOA, 9d, B70 with can, 18. 
VCR97 2B, BOA with can 2'8. 
CERAMIC, EF50, B7ß, BSA, Int. Oct. 1' -, B7G with 

1CK 
BLAtan 

19. 

CRACKLE PAINT, ate drying. 3 tin. 

Please address all Mail Orders correctly as below. 

RADIO COMPONENT SPECIALISTS 3307 WHITEHORSE dRD. WESTGCROYDON 
page list 3d. OPEN ALL 

Tel. THO 1665, Buses 133 or 68 pass door. 48 -hour postal Service. P. & P., 1/ L2 orders post free. (Export Evtrd,) C.O.D. Service 116 
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TRÁÑSM/TTER 

UTILISING A 6V6 VALVE 

By F. G. Rayer 

THOUGH battery -type valves are frequently 
1 employed in model control transmitters, 

advantages arise from the use of a valve of 
mains type, in certain circumstances, and the trans- 
mitter described here has this type as a self- excited 
oscillator. The power output from such a valve is 
much greater than with battery valves, especially 
when the transmitter is run near maximum rating, 
with an efficiently resonated aerial. This extra power 
is very useful when a valveless receiver is being used 
indoors or for short range outside. In such cases 
mains will be available and current can be provided 
by a simple power pack. When mains are not 
possible, as when controlling a model away from 
buildings, then a 6 -volt accumulator (for heater) 
and vibrator pack are most suitable. Operation from 
dry batteries is not feasible, as the H.T. current will 
be 40 to 60 mA. 

The power packs are best made separately, with a 
socket for easy connecting up of 'the transmitter. 
The mains version may employ valve or metal rectifier, 
according to what is available, and a transformer 
delivering 6.3 volts for the heater. 

The 6V6 is very suitable for this application, but 
other valves can be used, if to hand. Triodes such as 
the 6C5 and 6J5 may be inserted 
without wiring changes, and are 
particularly suitable for short -range 

A general view of the 

single valve transmitter. 

work, quite a good output being possible if the valve 
is run up to its maximum anode dissipation (2.5 
watts, with the 6J5). The 6V6 may be run up to 12 
watts anode dissipation. If a larger valve, such as the 
6L6, is used (19 watts maximum anode dissipation) 

ó AÓ art 
2.50F 

$o 
Tuning -r $ 0 

Link 
winding 

Hß(7}1 

Choke f 

6 V6 

75ßF 

GKr 

o 
6.3v 

/'Key 

HT.p 
Fig. 1.- Theoretical circuit of the single valve 

transmitter. 

it becomes increasingly necessary 
to check the aerial current with 
an R.F. meter to see that the radiated 
signal does not exceed that permitted. 
With the smaller valves this will 
not be so, since only a small part 
of the anode dissipation can be 
realised in actually radiated R.F. 
energy. The aerial current may be 
reduced, if necessary, by loosening 
aerial coupling, reducing H.T. volt- 
age or shortening the aerial. 

The circuit is shown in Fig. 1, 
cathode keying being used to avoid 
H.T. potentials here. For initial 
testing and setting up the key tags 
must be shorted. A cathode bias 
resistor prevents a very high anode 
current if oscillation should cease. 
The 25 pF variable condenser is of 
usual ,short -wave type. A good 
Quality S.W. choke is required, able 

ter: 
Under sidie rie W. 
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to carry the necessary current. The 25 pF fixed bulb -type frequency meter held near the coil (say, 
condenser must have mica insulation. tin. to 3in. away). The meter is tuned to the middle 

of the band and the 25 pF tuning condenser rotated 
until the meter bulb lights at maximum brilliance. 
It should be assured that the - frequency meter is 
accurate and intended for this purpose, as some bulb 
frequency meters for general checking of transmitters 
prove so inaccurate that the transmitter may be well 
outside the band, if tuned by their aid. 

Layout and Coil 
Fig. 2 shows a top view of the base which is of 

paxolin or bakelite to provide the necessary insulation 
between various points. " M " denotes moving 
plates tag of the tuning condenser, and " F " fixed 
plates, this component being on a mounting bracket. 

The gauge of wire used for the coil is not important, 
but should be fairly stout for rigidity, something 
between 18 and 12 s.w.g. being suggested. A length 
of the wire is pulled out straight and eight turns are 
wound upon an object approximately 1.}in. in 
diameter. The object is then removed and the coil 
pulled out-until it is tin. long. The ends are cut lin. 
long and loops formed at the ends so that the coil 
stands above the baseboard, when secured by 6B.A. 
bolts. For the aerial loop or link two turns are 
required, approximately 2in. in diameter. Loops are 
formed at such a distance that this coil comes centrally 
round the eight -turn winding when it is bolted to the 
base. No wobble or vibration arises in the coils if 
the wire is sufficiently stout. 

Connections and parts under the base will be seen 
from Fig. 3, a tag -board being used to anchor power 
leads, etc. One 6B.A. bolt joins 25 pF fixed con- 
denser, one end of coil and fixed 
plates lead of tuning condenser. A 
second bolt joins moving plates 
lead, other end of coil and H.F. 
choke. 

The remaining two bolts support 
the link coil. The simplest way to 
energise the aerial is to wire one end 
of the link to the H.T. negative line 
and the other to aerial, as in Fig. 3. 
If an aerial tuning unit is employed 
a twin flex feeder can be taken from 
these two bolts instead. 

If the key leads are long it may be 
necessary to include H.F. chokes in 
these in the usual way. Initially, it 
is desirable to connect a 0 -100 mA 
meter to these tags, to determine 
what current is flowing, which \\ it I 

depend on the valve, H.T. voltage 
and degree of aerial coupling or 
resonance. 

A fairly large control knob or 
insulated extension spindle is re- 
quired, and when the transmitter 
is out of its case it must be re- 
membered that the variable con- 
denser and bracket are at H.T. 
potential. 

Notes on Operation 
A first oscillation test can be 

made by soldering a 6.3 volt .3 anip 
bulb to a loop of one or two turns 
of wire, and bringing this near the 
coil, when it should light. Alterna- 
tively, an R.F, meter may be tempor- 
arily connected to the two -turn 
loop, when it should show an R.F. 
current of 1 amp or so, according 
to valve and H.T. 

The transmittermay be tuned into 
the 27 Mc /s band by means of a 

31; 

Aerial Current 
When an aerial is connected a watch should be 

kept on the H.T. current, which will rise asthe aerial 
draws power. If there is any danger of the maximum 
rating of the valve being exceeded, then the H.T. 
voltage should be reduced. or.a shorter aerial used. 
Once it has been found that an aerial does not cause 
an excessive rise in current then it may be adopted, 
and the 0 -100 mA meter may be removed. When using 
any form of tunable or resonant aerial, current will 
rise as resonance is approached and it is then essential 
to see that the maximum figure is not exceeded, as 
mentioned earlier. With a given H.T. voltage the 
H.T. current may vary between 20 mA and 60 mA, 
according to the type of aerial coupling, using the' 
6V6. 

21; 

-- 

Coi 

6V6 
Va/veho/der 

220 

Tag 
pane/ 

Anode and SG tags 
coniret.(ed together 

..4-To M tag on tuning 
condenser 

25pF 

Link 
connections 

Key 63v H.T.t HT- Aerial 

Figs. 2 and 3. -Top and under- chassis layout and wiring. 
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THE SUPERIOR 
BUREAU 

PRICE £17.0.0 
Plus 25/- carriage 

Very elegant in highly 
figured walnut veneer 
with internal panel' in 
sycamore. Sloping radio 

panel size I6in. long x 
101in. high. Uncut motorboard 

size 151in. longx I31in. back to front. Lid panelled 
in beige leatherette. Two large storage cupboards. 
Speaker chamber large enough for 12in. speaker, 
overall cabinetsize 35in. high, 34in. long, 16!,in. deep. 

623 

SUPEREX "55 " 
BATTERY PORTABLE 

A first class receiver, equal in 
appearance and performance to 

zny commercial model. Cabinet 
size IO1in. x 8:l in. x 41in. 

All parts are available 
separately. 

4 Valve Superhet 
Long, med. Wave 
Large Speaker 
B7G I.4V Valves 
Simple construction 

SEND 1,6 FOR 
CONSTRUCTION BOOKLET 

BUILDING COST 

f7.ISs. pins 4 
posmge 

RADIO AND RADIOGRAM CHASSIS 
SUPERHET CHASSIS OF LATEST DESIGN (Fully Guaranteed) 

General Specification applicable to all models. 

MAINS : A.C. 200/2.50 volts 50 cycles only. 
DIAL : Suitably lit multi -coloured glass dial of the horizontal type 
A.V.C. : Full provision of Automatic Volume Control. 
SOCKETS : Sockets provided for Aerial, Earth, Gram, Pick -up an'- Extension 

Speaker. Connections provided to Gram. 
AUDIO SECTION : The Audio Section is designed for first rate repro- 

duction on Radio and Gramophone. 

TYPE AMS : 5 valve Superhet (3 waveband) ... ... ... ... 12 gns 
TYPE AM7 : 7 valve Superhet with push -pull output (3 waveband) ... 16 gns 
TYPE AM /FM47 : 7 valve Superhet with FM /VHF Band (4 waveband) ... 23' gns 
TYPE AFM49 : 9 valve Superhet with FM /VHF Band (4 waveband). 

Push -pull output including two speakers ... ... ... ... ... 26 gns. 
Carriage and Packing 12/6 extra. 

RADIO COMPONENTS 
We carry a wide range of Radio and Tele- 
vision components, also AM FM Radio 
Chassis, Tuners and HF Amplifiers. Quality 

Speakers always in stock -send for lists ! 

SHOP OPEN : 9 a.m. to 6 p.m. Monday 
to Saturday ; I p.m. Thursday. 

TERMS : Cath with order or C.O.D. 
(U.K. and N. Ireland only). 

%Ì kS tip eriór 
á .1o.540/7 /'s 

37 HILLSIDE, (HARROW ROAD) 
STOLA EBRIDGE, N.WIÓ. Eigar 36414 

PH I LES 
Audiophiles all over the world are 
demanding Mullard audio valves 
for their high quality sound equip- 
ment. And who can blame them 

when they know that the Mullard World Series of Audio 
Valves is the finest in the world. Fill in the coupon below 
for free data on Mullard World Series Audio Valves. 

e* Audiophile- Enthusiast for high quality sound reproduc- 
tion who is satisfied with nothing but the best. 

This popular book is available now from 
most dealers, price 3 6d. It contains 
designs and full constructional details of 
the new Mullard EL34 High Quality 20 
Watt Amplifier, a Mullard Band II F.M. 
Tuner, pre -amplifiers for the Mullard 
EL34 Amplifier and for the popular 
Mullard 5 Valve to Watt Amplifier, 
together with other useful technical 
information. 

Mullard 
WORLD SERIES 

AUDIO VALVES 

f'>myf`1 

Mullard Ltd., Publicity Division, 
Century House, Shaftesbury Av., 

London, WC2 

COUPON 
To Mullah' Ltd., Publicity Division 

Please send me, free of charge, leaflets on the 
Mollard World Series of Audio Valves, and 
details of "High Quality Sound Reproduc- 
tion". 
NAME 

ADDRESS 

MVM 349 

i 
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COMPLETE KITS of PARTS for the " H" 
Th? MULLARD 

t -10" MAIN 
AMPLIFIER 

I'ül- it- the 
- latest 

decign and needs no recommendation from 
us. Out Kit is complete to Mollard's spoci- 
fication. including the latest GILSON 
ULTRA LINEAR OUTPUT TRANSFORMER 
and the entire MULLARD Valve line up. 
ALL SPECIFIED COMPONENTS are 
supplied. PRICE OF COMPLE'T'E KIT 
OF PARTS £ 11.11.0. 

STERN'S "fidelity" PRE- AMPLIFIER- 
TONE CONTROL UNIT 

4 design for the music lover 

November, 1956 

-Fi " ENTHUSIAST 
A COMPLETE KIT OF PARTS TO BUILD 

STERN'S 'HIGH 

QUALITY' 8 -10 
WATT 

AMPLI- 
FIER 

Briefly it has inputs for all types of 
MICROPHONES. HIGH and LOW GAIN 
PICK UPS and a RADIO TUNING UNIT. 
It incorporates (a) GRAM EQUALISING 
CONTROL. (b) STEEPCUT FILTER. 
(c) Continuously variable BASS End 
TREBLE CONTROLS and a variable OLT. 
PUT CONTROL which enables its use wi,h 
any type of Amplifier. 
PRICE OF COMPLETE KIT 26.6.0. OF PARTS (Plus 5/- carr. and 
ins.) WE ALSO OFFER IT ASSEMBLED, 
READY FOR USE, £8. 

THE full SPECIFICATION and PIC ACTICAI. BUILDING INSTRUCTIONS for 
these Units are available for 1.8 cacti. SPECIAL PRICE REDUCTION. We supply 
the two complete Kits- Mullard 5 -10 and " fidelity " Preamplifier -for £16.18.0. We 
also supply both fully assembled and ready for use for £19.19.0. 

MODERNISE YOUR OLD RADIOGRAM 

Has power supply for 
Radio Tuning Unit. 
PRICE OF rOMPLETE £7.10.0. KIT OF PARTS 
SUPPLIED ASSEMBLED 
and READY FOR USE. 
Proved one of the most popular 
models yet offered to the HOME CON- 
STRUCTOR. Provides really excellent 
reproduction up to 8 watts, employing 
6V6's in push pull, incorporating negative 
feedback. Provides for use of both 3 and 
15 ohm speakers. 

WE HAVE the latest 3 and 4 SPEED 
AUTOCHANGERS with modern A.M. and A.M. F.M. RADIOGRAM CHASSIS and matched P.M. SPEAKERS at REDUCED PRICES. 

(H.P. Terms available). A good varied selection is available ... SEND S.A.E. for ILLUSTRATED and DESCRIPTIVE LEAFLET. 

TWO REALLY GENUINE PRICE REDUCTIONS FNABLti PLÚSHATO 
OFFER THESE RECEIVER CHASSIS AT MUCH LOW PRICES. Each is BRAND NEW 
and FULLY GUARANTEED The MODEL B.3 

5 -valve 3- waveband 
Superhet employing 
Negative Feedback over 
entire Audio Stages and 
having a single valve 
type 6BW6 output for 
approximately 4 watts. 

PRICE E I I. I I.O. 
H.P. TERMS Deposit 
£5 15 6 and 7 monthly 
payments of 19 :4. 

The MODEL AW3-7 
A 7 -valve 3 waveband 
Superhet Chassis having 
a push -pull stag.) foi 
apptox:mately 6 watts 
output. 

PR R',ì 112.19;6. 
H.1'. TERMS : Deposit. 
£6.99. and 8 monthly 
payments of 18 9 

THESE CHASSIS HAVE " GRAM " POSI- 
TION and are IDEAL REPLACEMENT 
CHASSIS FOR THAT OLD RADIO- 
GRAM " -Send S.A.E. for details. 

NEW! A AM FM 
ED 

RADIO CHASSIS 
of EXCEPTIONAL HIGH 
QUALITY and very Pleas- 
ing appearance. Provides 
complete F.M. coverage 
and Long, Medium and 
Short Wavebands. 
I'RI(h 

£21.10.0 

RECORD PLAYERS THE 
ARE OFFERED ATDELS GREATLY REDUCED PRICES 

*'l'RANS('ItIPTION 1'NI'IS * 3 :uu14 SPEED I'Ol'IDANGE.R. * AUTOCHANGERS with MANI AI. ('ON'1ItOL POSITION. 
Send S.A.E. for ILLUSTRATED at d DESCRIPTIVE LEAFLET. This Leaflet also contains data of a PORTABLE TYPE GRAM AMPLI- 
FIER which has separate BASS anu 111PBl.E CONTROLS. PRICE £4.12.6.. INCLUDING 61" P.M. SPEAKER and an attractive 

PORTABLE CARRYING CASE, £3.17.6. 

DESIGNS FOR THE HOME CONSTRUCTOR AN EXCEPTIONAL OFFER 
THE COMPLETE SPECII'ICATIONS OF THE I', 3,LOWiNG UNITS FOR CASH ONLY 
ARE AVAILABLE FOR 1 6 EACH. 
THESE MANUALS ALSO INCLUDE THEDR I.TICAL and simple The 11.5.11. MOO % TCH 
PRACTICAL WIRING DIAGRAMS ANI) A COMPLETE COM- 3- SPEED Al T0('11. t NG ER. 
PONENT PRICE LIST. ALL OF WHICH ARE AVAILABLE FOR 
SALE SEPARATELY. NORMAL PRII't. £1310' -. 
STERN'SF.M. TUNING UNI' l' ... A 5- valy'e Tuner incorporating Complete with High 

the latest Milliard Permeability Tuning Heart and a ' Magic Fidelity Crystal - Turn- 
Eye " Tuning Indicator and can be onniI letely built for £10' -. -. over ' Head which in- 

STERNS COMBINED A.M.'F.M. 'I't NI \t UNIT . . . Pre- corporates separate stylist; 
cisely similar to the F.M. Tuner, incorporaes the for L.P. and 78 r.p.m. 
MEDIUM WAVEBAND. It can r. ,r built for 113.10.0. records. A " MIXER 

MEDIUM HIGH 
WAVEBAND. 

It' ca 8-10 t' 1 1 IIuPLIFIF.R .. records. 
will "M 

MIXER 
' 

Designed for High Quality reprodw r .o to an output level on 7ín.. 10in. and 12-in. 
of 10 watts, having 6V6'sln Push -Pull I incorporating negative records. 
feedback. It is one of the most sip -tut Amplifiers (in the Brand New in Makers' 

` lower price range) yet offered to ti me Constructor. WE Cartons, complete with . 
can supply the complete Kit ex- stet!, £7.10.0. mounting instructions. 

LI .I.O . 

la) The " COMPACT 5 -2 
A Two -stage high sensitivity 
Amplifier having SEPARATE 
BASS and TREBLE CON- 
TROLS and designed to give 
up to approx. 5 watts with 
very pleasing quality, PRICE 
£5 15' -. 
Expressly developed for ter) 
Gram. Records and particul 
reproductions of the F.M. 
are available : A separate 
dperate with these amplifier, 
additional supply available 

(h) /Itll' Si I 

A Th n - 1, of the 
`u2' I. but in this Crase 

having an additional stag,' 
and incorporating Negative 
Feedbaoi;. 
PR ICE £616 -. 

high quelil reproduction of 
'ucli suitable foi' high qualify 
ransmissiuns. Twu model: 

T'OW'ER SUPPLY UNIT to 
Is available foi' £210;-. Has 

r Radio Tuner. etc. 

STERN'S "COMPACT 5" AMPLIFIERS 
NOTICE 

Due to damage to our 
Peeking and Dispateh 
premises we cannot at 
present supply any 
goods on Mail Order - 
excepting our fidelity " 
TAPE. RECORDER 
which We can still supply 
to Mail Order Cus- 

tomers. Our extensive stocks 
were not affected and are avail- 
able as usual to Caller, Only. 

STERN RADIO LTD. 109 & 115 FLEET STREET, LONDON, E.C.4. Telep : 
FLEet 58ho12 

nt 
3 -4 
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November, 1956 PRACTICAL WIRELESS 

Modifying the Sound M 
Tape ecorder 

CUTTING DOWN BACKGROUND NOISE 

THE design of the Sound Master tape recorder, 
as reviewed in the PRACTICAL WIRELESS some 
months ago, gives very good results, especially 

at 31 i.p.s., for recordings from a microphone and a 
radio jack -plug. However, with the introduction of 
high quality F.M. broadcasts and hi -fi recordings 
the reproduction has one or two shortcomings, 
viz., " thin " tone, and high background noise due to 
undermodulation during recording. 

The Modification 
After extensive experiment a simple method has 

been found for eliminating both of these. The 
modification centres around the resistance-capaci- 
tance- inductive circuitry of the top -boost H.F. 
correction in the record amplifier (Fig. 1). LI, C9 
and R14, wired in parallel have an impedance of 
only 22 K. at I kc /s and this rises to 150 kc /s at 
10 kc /s. Together with R8, R12 and R13 this stage 
gives a top lift of about 18 d.B. which falls beyond the 
frequency of the tuned circuit LI, C9, which is 10 
kc /s. This is perfectly satisfactory as the amplifica- 
tion is quite high at the anode of V2. But if the J2 
socket is being used and not JI, then there is not so 
much gain given by V2 alone to allow for the overall 
loss due to the correction circuit which is placed 
between V2 and V3a. Thus for inputs of the order 
of one volt r.m.s., the head can be adequately loaded, 
but for inputs such as radio jacks, which cannot be 
used at JI due to its low- impedance nature, maximum 
gain at V2 usually can only just fully load the tape 
and being of that certain school of thought I like 
spare extra gain at the volume control. CIO is wired 
in parallel with R12 thus reducing the impedance at 
high frequencies of the potentiometer circuit R12, 
R13 and the R -C -L network, and so also acts as a 
top -lift. 

Higher Speeds 
At 71 and 15 i.p.s. the tone obtained on playback, 

with both treble and bass controls at maximum, 
> g ) 

470 
KO 

/OKO /0KO 

22KfI /sOKO 

Fig. 1.- Original top -boost circuit of the Sound 
Master. 

eel 

625 

ster 

By P. Kurland 

definitely lacks the lower frequencies. I think this 
also applies to 31 i.p.s., but most decidedly at the 
faster speeds. With the advent of new tapes on the 
market, e.g., E.M.I. 88 and B.A.S.F., etc., not so 
much loss is found in the lower register, and thus not 
so much treble boost is required to compensate for 
this, loss, such as was the case with E.M.I. 50 and 
Scotch Boy MCI -Ill tapes. 

By removing C9 and LI the gain of the first two 
stages is greatly increased and by introducing a IO K 
resistance in parallel with R12 -R13 some of the top 
lift is lost and the overall result is a more powerful 
amplifier giving a more " full" tone on playback. 
This tone tends to suit 71 i.p.s. but becomes p little 
" thin " at 15 i.p.s. This can be overcome by replacing 
C9 or replacing it with a different value, ranging from 
10 pF to 0.002tzF ; the higher the value the more the 
bass is emphasised. The new circuit is given 
in Fig. 2. 

Adjustment of VR4 
With C9 out of the circuit the bias level control 

VR4 should be set so that the bass notes sound 
pure and deep on playback, and there is no distortion 
due to top cut, which will become apparent if too 
much bias is applied through C25. The best method 
of adjusting VR4 is as follows : with a set position of 
the main volume control VRI, VR4 should be reduced 
to zero so that excessive bias is applied. Then VR4 
is incrementally increased, until by trial and error 
the maximum volume of recording is obtained on 
playback with VRI unaltered. There should be 
different settings for VR4 for the three speeds, and so 
it would be beneficial to have a locating mark some- 
where on the spindle which could easily be aligned 
with some other marks on the chassis. It could also 
be mentioned that by increasing the bias level we 
also have an effective scratch -filter, which has obvious 
application. 

Cs 
C/o 

V3A 

R/4 
330KO 

1_C9 or 
/OpF to 
002/uF 

Fig. 2. -The improved circuit.- 
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An Electrostatic Speaker 
HOW TO MAKE AN EXPERIMENTAL H.F. UNIT By N. A. Bargery 

AFTER many experiments in this field, the follow- 
ing design proved to he the most promising, 
and compares very favourably with those 

on the market at the present time. 
The size of the speaker determines its limit of low - 

frequency response, as well as its radiation coverage. 
A 6in. square speaker was decided upon as a 
compromise between ease of construction and useful 
H.F. response. 

Adhesive on edges only_ 

Paper over Zinc - 
Foil electrodes 
from O/,uF - 
condenser 

Foil 
strip 

Fig. 1'.- Details of construction. 

The points which must be watched arc that the 
dielectric material, which carries one set of electrodes, 
must be as light and thin as possible, but at the same 
time flexible and possess excellent insulating properties. 

Many materials were tried, but one which con- 
sistently gave very good results was the paper fabric 
used to cover model aircraft wings. The other 
electrode, which also acts as a grille, was ordinary 
perforated zinc used by builders. 

The vibrating electrodes fixed to the dielectric 
must be of the thinnest metal foil obtainable. It 
was found that the foil used in a 01pF tubular 
condenser served very well, as also did gold leaf, 
but the drawback to gold leaf is its fragility. 

Construction 
Construction proved fairly simple. The case 

must be taken so that in the finished speaker the 
electrodes do not short -circuit under load. A 
300 volt D.C. supply and an AVO will serve as a 
reliable test for this defect. In any case, however 
the materials used in the construction of this speaker 
are so cheap and easily obtained that one can afford 
several experimental hook -ups until the ideal speaker 
has passed its tests and is ready for use. 

The method of construction is by, no means. 
critical. The one used by the author is as follows: 

On a piece of hardboard 8in. by 8in. a hardboard 
or plywood frame (square) sin. wide is fixed concentric 
with the edges as in Fig. 2. 

In the cavity are layers of soft felt or close -knit 
woollen material level with the top of the frame. 

A piece of buildd's perforated zinc is cut to a 
'square 6in. by 6in., and to the back of it is fixed a 
square of model aircraft tissue paper, at the edges 
only. Thin foil from a .01pF condenser is then fixed 
to the paper in strips as in Fig. 1, using celluloid 
cement or adhesive. 

Make sure that, when the foil is secure, the paper 
is free from the zinc by blowing through the front 
of the metal plate and noticing if the paper leaves 

the plate temporarily. The paper. carrying the 
electrodes must be fixed to the zinc at its edges only, 
and the metal foil strips must occupy only that area 
of the paper resting on the soft material in the frame. 

The next step is to cut a strip ¡in. wide of aluminium 
foil, such as is used to wrap tobacco, and lay across 
the top of the material in the recess, leading it in 
the gap and on to the terminal where it is secured 

6' square 

Fig. 2.- Further constructional details. 

by nut and washer as shown in Fig. 2. Polythene 
may . be used as a protection to-the conducting strip 
where it might contact the perforated zinc plate. 

Next lay the zinc,with paper and foil- electrode side 
downwards, on to the foil conducting strip, but before 
securing the zinc to the frame, test the insulation 
between the zinc and the electrodes with an AVO 
and a 300 volt D.C. supply. If the insulation is 
satisfactory, secure the zinc plate to the frame at its 
edges with wood screws or nuts and bolts. Take a 
lead from the zinc plate, either from a solder con- 
nection to one of its corners, or from the bottom 
of a nut and bolt securing it to the frame. This 
together with a lead from the terminal already fixed' 
are the two loads of the speaker. 

(Concluded on page 642) 

A = Terminal connection of Electrostatic Speaker 
B = Zinc plate connection 

Fig. 3. -How to wire the speaker in circuit. 
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BAND 3 T/V CONVERTER -185 Mc /s - 199 Mc /s 
Suitable for London, Birmingham and Northern Transmissions 

L2-5-0 post free. 
A. highly successful unit (13, World circuit), 6,6 -all Post Free. Wiring and aligning of incorporating variable oscillator tuning, Midget above 20/- extra. 
BVA valves, etc. Chassis size 7 x 4 x Z_in. Full range of Rand 3 aerials in stock. Adaptors 
Thousands already in use. Suitable for most from 76 per set. Indoor dipoles, 6/6. Outdoor 
types of T, 'V sets. TRF or Superhet. Kit of over, 

cables, Band riaBana 3 cross- types 
oveb, 

db-36 db, 
7ít, 716. r aik-th 

Filter, 
parts 45f-, Blueprint I 6, Power pack kit 30/-, 6 db-36 db, 7.6. BBC Break- through Filter, Switch kit (Band 1 -Band 3 Ae switching), suitable for BBC pattern rejector, 8/6. 

Volume Controls 
am ohms 

Mt 
!, 
;: hug Lng 

spi nlln I year 
guarantee. Midget Eden 
wan type.. 
No. Sw. S. P. Sw. D. P.Sw, 

3/- 4/- 4/9 
Linear Ratio, 10000 
ohms - 2 Megohne. 
Less so itch, 4/- ex,h.. 
Coat pings, 1;2. Coat 
sockets, 1; -. Couplers cut 50%. 

Y 9d. 
,1 

1/3. Outlet bona, 4:6. I 
.7t. y 

TWIN FEEDER, 50 hem, 64. yd. :3011 ohms, Bd-. yd. 
TWIN SCREEN FEEDER, 00 ohms, 13 yd. 
50 OHM COAX CABLE 8d. per yd., :111. dia. 
TRIMMERS, Ceramic, 4 pt. -711 pf., 94. 100 pf.. 
150 pf.. 1 3: 250 pl., 1 /8; 600 pf.. 1/9. - PHILIPS 
Beehive rype -2 to 8 pf. or 3 to 311 pf., 1/3 each. 
RESISTORS -- Pref. values 10 ohms 111 megohms. 

WIRE -WOUND 
7w. 25 ohms-- 113 

lOW. 10,0461 a 1 ¡8 
13W. ohms 2/- 
5w. 17,0110- 1/9 

33,11011 

10w. ohms 2/3 
WIRE -WOUND POTS. 3W. LAB COLVERN, Etc. 
Pre -Set Min. T.V. Type. Standen' Size Poto. 21in. 
Knurled Slotted Knob. Spindle. High Grade. 
All valve, 25 ohms to 30 All Values. 1011 ohms to 
K., 3/- ea. 50 K.. 4/ 50 K.. 5/6: 100 K., 8 /6. 
Ditto Carbon Track W,W EXT. SPEAKER 
50 K. to 2 Meg., 3/-. CONTROL, 10 O, 3,f -. 
CONDENSERS. -Mica or S. Mica. All pref. aloes. 
3 pr. to 6110 p(.. 64, a. Ceramic typo,. 2.2 pf. Mtge' 
pf. as available. 94. each. Tubular,. 450 v., Hunts 
and T.C.C..1)100, .001, .1013, .01 and .1 3511 v., 9d. 
.02, .05, .1 500 v. Hunts T.C.C., 1,' -. .'LS Hunts, 1,6. 
.5 Hunt.?. 19. .1 1,700 v. T.C.C. (Simplex), 3/6. 
,0Ót, 6 14V.. T.C.C., 5/6. .0111 20 kV. T.C.C., 9/6. 
SILVER MICA CONDENSERS - 
10" 5 pl. to 7111) pf., 1/. 600 pl. to 3,000 4,1.. 1 /3. 
1 ;ó 1.5 pf. t0 5111 pi., 19. 515 p1. tò 3,1100 pf., 2' -. 
STANDARD 3 WAVEBAND COIL PACK. * Sise 
21in. x 21in. x Nin. depth. 4 pos. Switching, Long, 
Mel., Short, Grain. Duet -sore coils p,ealigned fur 
405 Ko /e 1.P. Complete with trimmer, ready to use. 
A very sensitive and efficient ('oil Pack. 
Mnanlaetnrere Surplus. Bargain Offer, 27/6. 

80 t/ h t; COAX 
STANDARD tin. Mani. 

Polythene ins111:0ot. 
GRADE "A" ONLY 

8d. yd. 
SPECIAL Semi -air 
spaced polythene. 00 
ohm Coat fin. diem. 
Stranded core. Loam 

20% Type. i w., 3d. : 

I w., 5d. ; 1 w., 64. ; 

10% Type. f W., 9d. : 

5% Type- f W., 1/- ; 

1% Hi -Stab. I w., 2;, 

3 VALVE AMPLIFIER 
With variable Tone and Volume controls. 3 -Midget 
B.V.A. vulva. 4 watts output.. Neg. feedlua.'k. 
(:parsis isolates front Mains. A.C. 2110630 v. .5 
quality amplifier at an et:mnomlca' price. PRICE 
23'19,6, Carr. 75. \Simi owl tc -ted, 15/- extra. 
Blueprint, circuit and ;noir., 1 6 in , wills kit). 

ALL WAVE RADIOGRAM CHASSIS 
3 WAVEBANDS, 5 VALVES 

R.W. 16 m: 50 oh LATEST MIDGET 
M.W: 200 tn.- 5511 m. R.V.A. 
L.W. 50O m. -2,000 os. SERIES 
Brand new and guar. A.C. 200//280 v. 4 pos. W/C 
sw. Short- Medium -Long -Gram. P.C. socket. High 
Q Mist core coils. latest circuit technique, delayed 
AVG and neg. feedback. 0!P 4 watts. (3uwie 
size, 1:3) o 51 x 21ín Die. loin. o 41in. Hon or vert. 
station names. Walnut or trley knobs to choice. 
Aligned ,d calibrated ready l loe use. Sensitivity 
and Quality 

o- 

y at Low Cat. 
(%ga ie idatel fron, rosins. BARGAIN 04i J .1 -O 
Carr. and inn., 4/6. PRICE de 
6 or Irvin. speakers to match. 
7 Valve De Luxe, push -pull version, 
7 watt output, [12.10.0. Carr- & ins., 5/ -. 

BARGAIN VALUE IN AUTO CHANGERS 
3 speed alto change n 

1 

xers for 70a., loin. k 12in. 
,ncordo. ..]Lightweight Xtal P.1'. n Oh turnover 
Ihro -point oapphire stylus for HI -Fi reproduction. 
Latest models-- Madero otyling.' All brand u 
boxed and guar- A.C. 200270 v. only. 

new, 

PI.ESSEY, 28 %10' , BSR MONARCH, 81 ans. 
GARRARD Ref IO. £8191, ('OLL5 R0 R('54, 
£10/10/ -. All suitable tor alms, Radiogram chas ln. 

ALUMINIUM CHASSIS. 18 ew.g. Plain, un- 
drilled, folded 4 aida and riveted corners lattice 
fixing holes. Strong and enundly constructed 
with 2lia. aida. lin. t 4ín., 4.6 ; 9in. n Sin.. 
5/9 ; llin, n 7in., 6 9 : 13in. a Diu., 86 t 
14in. e 11tH., 10/8 ; and 18in. e 16in. a 3in., 
1816. 
SPECIAL OFFER. -{; ood wons 12in. P.M. 
Speaker Audios, 50, Brand new, boxe,l and 
guar. FEW ONLY. £410 -. Carr.:, -. 
BRIMISTORS. -1tZ1 far .3a heater chains. 36. 
4.772 for, 15 x.. or .2a.,2 8. CZ:: Pilot Luvpl 1 /6. 

EW ALL 
BOXED VALVES GUARANTEED 
1165,1'I4 7611AF96 9'-E1'Hs1126 E140 10- ]tip I04 78 UFMi 9 - E1'I.s0 12'6 FZ80 11:- 
:384, 3V4 8- 1/K96 9- I:l' I I 10 6 M1714 81 534 86.111,96 9- EP.,n 10,- PCY84 126 
6AT6 8B E:1Jn 2- I$1'70 ,PCPSO 12,6 
tir'Htt 108:b:Ia.n 78 Equip. 58PC'F:!2 126 
6116M 3 6 ERlv1 10.6iE080 106 PCL83 126 
61(7 66,EBC33 8/8'EF8.7 10'8 1'I,81 12/6 
13E8 9/- EF86 136 P1.42 10,/- 

EF69 10 8. PL83 12/6 
EF!11 8;6 PY60 11/- 
EL41. 118 PYBI 12/6 
EL84 12'6' P YB2 10/- 

6X5 8/- ECH4'2 10/6 PIY3I 12;8 1._5 12/6 
and hnmireds of othem at Bargain Prices. 
SPECIAL PRICE PER SET. 
1l15, 1T4, 15.5 and 354 or 3Y4 .. 27,6 

IsYC6, 0E7.1047, 6V6, 5Z4 or 11X5 . 35/- 
SPEAKER FRET. --.Ex -'onre-.,n,lised. nded Rt 
vetui 8' . ,.. 2 3: C21o. , 3-: I2in. x Lin., 4,B: I..h ... I,: 1/- .86.rtc. 

1137 8/6 
OSN7 9;- 
11V8 7'6 
11X4 8/6 

ECC8:3 1216 
ECY334 13/6 
ECC&5 13/6 
E(:1180 12,'6 
KClär2 13/6 

ELECTROLYTICS ALL TYPES NEW STOCK 
Tubular wire Euch 32 +320150 v. R.E.C. 5/6 

25p35 v., - .70 ¡P2'v 1//9 Can Typed, Clips, 3d. ea. 
50150 v., 4;501) v. 2/- 8 +8/450 v. 'l'.)',('. 4/6 
100/23 v. 2/450 y. 2/- 8 +16/450 v. Hunts 5/- 
8/450 v. E.E.C. 213 16+10 +8/:3510 v. 5/6 
8/500 v. Dub. 2/6 16 +16/450 v. T.C.C. 5/6 
8 +8,500 v. Dish. 498 16 +:1'2/350 v. B.E.C. 5 ¡- 
801-16 450 v. T.C.C. 5/- 
16/450 v. B.E.C. 3/6 
16/500 v. Dub. 4/- 
18.606/450 v. T.C.C. 5/6 
32/:150 v. Dub. 4/- 
:32/500 v. Dub. 5/- 
30 +50¡3.50 v. H.E.C. 6/6 

:32/3i3O v. Dub. 4/- 
:r2+ 32,'450 v. TA ..e. 6/6 
611 :350 v. T-c.c. 6/6 
6d'-100'350 v. 11/6 
611+270/27+7 v. 12/6 
110+200775 x- 12/6 
6,1100 mfd, 6 v. 3/9 

I.F. TRANSFORMERS -465 kc /s 
Brand new ex-raan,rfacturer's midget I.F.T., 
size 21in. x ,in. x 'in., d,mt are tuning. Lita 
wound cuila,' High .Q. Bargain offer, 7/8 pair. 

MAINS TRANSFORMERS. -Made 
l 

, 

v w-orknbnpa to Top Grade spec. Folly interleaved 
and and impregnated.. RADIO AND AMPLIFIER 
TYPE. -230 v., 611 ma. F.W. sec., 5 v. or 6.3 v. I a, 
rect. 0.3 v. 2.7 a. set Hte,.. 211 -, ete..C.E,T. 11TR. 
ISOLATION TYPE. -L,w leakage with or wi thou t 
25.;, ea. boost voltage. Ratio 1 

e 

1 or 1:27, 2 v., 4 v., 
6 v. Or 13 v. 10/6 ea. Ditto with radine privarie 
200;250 v., 12/6. Opa'ìal, to onler. SPECIAL 
TYPES. -To designers epee. Yiewmaster. 35, -; 
Mallard Amp 85/- ; Ceram. 012. 35/ -. HEATER 
TRANSE. -Prim. 220/25U v.. 6.:1 v. I la. or 4 v.2 a., or 
1.2 v..75 or 16 v..5 a., 7/6:6.3 v.:; a. nr 5 V. 6 a.,18;8, 
L.P. CHOKES.- 10 H. 65 nix_ 5 - : I5 H. Ian ,,a., 
10 /6 : 10 H.. 120 ma:, 10/6: 20 H. 158 rua.. 15/6: 
Simpler, 10/6 : iuurnlma ter, 10:6. OUTPUT 
TRANSE. Standard pentode. 4:6 : ditto tappn,t 
prim., 4:9 ; small pentesle, S'6 ; Midget battery 
pentode 1104, etc.). 416. 
SOLON SOLDERING IRONS (200 -128 v. or 2311-258x. 
23 watt. in 

1 

trament type, 2t. 6.I watt. watt. Penil Bit 'type, 26,8 : 6.4 watt.. Oval Bit Type, 25/-. 
('ompreheuaive stock of spares available. 
LOUDSPEAKER. P.M. 3 OHM. Stu. Cole,,., 176: 
Gin. Cries.. 18,6: 7 x din. Maxiean's Elliptial, 
18iß: Oto. EIs., 20/- : din. (,nalae,'e apeeia1.21 /6; 
lOiu. R. ami A., 55/ -; 12in. Plessey. 35/- : sin. 
M.E. 2 k. ohms field, tapped O.P. Inane., 24/8; 
31ín. Elac., 17/6. 
SCOTCH BOY, EMITAPE, etc.. 1.200ft.. 30/ -. tong 
playing. 1,61N1it. reels, 45' -. Paper tape, Roam! 
quality 1,200ft. , 12/8. Reels only. 310L, 3;8, 7i ., 4'3. 

F.M. TUNER -UNIT 187 meld- 105 mc's), by Jason, -As tested and appr,ve;l by Radio Constructor. 
Complete Kit of parts to build this modern highly 
ace :so successful unit, dei I led chassis and J, B. dial, soi i, d 

cans, 4 B.V.A. olintattire valves and all components, et, for only £8100, post free. SUPERIOR 
TYPE. (:LASS DIAL las illn,trated)- O'alihrated 
in Mc;s and edge lit by 2 pilot lamps, 12/6 extra. 
Illustrated handbook with full details, 2- post Tree. 

TRS RADIO COMPONENT SPECIALISTS (Est. 1946) 
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2188) 

50 yards Thornton Heath Station. Buses 130A, 133, 159. 166 & 190 
Listed above are only a few items from our very large stork. Semi 3d. stamps today for Complete Bargain list. 

Hours : 9 a.m. -6 p.m. I p.m. Wed. OPEN ALL DAY SAT. 
l'eroso C.W.O. or C.O.D. Kiadlg slats, elevare, P.O.a, ,:f ., povable to T.D.S. Poet, Pnckin? , t te Ilk. 74, IIS., 1,1, :315., 1, 6, 517.. 2' 1015., 249 
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U N IY ER SA L T IiSTMET 61 t 

£5 -17 -6 
THIRTEEN RANGES. 

Voltage D.C. 0 -5. 0 -25. 0 -250. 
0.1.000 Volts. Voltage A.C. 
0-5. 0 -25, 0 -250, 0 -1,000 Volts. 
mA. D.C. 0 -1, 0 -10. 0 -100 mA. 
Resistance 0 -10, 0 -100, K ohm. 

(Highly Sensitive) 
Operated by 1) v. Penlite 
battery. Size 31" x it x 4r). 
In handsome plastic case. 

MINIATURE I.F. STRIP 
TYPE " 878" 9.72 ME(i 
Brand new miniature I.F. 
Strip size 101ín. a Olin. x 
3in. high. Valve line -up : 

2 -EF92. 3 -EF91 and EB91. 
With. circuit. 
Price (less valves) 7.1. 

P. & P. 1/6. 
This T.P. Strip is part of above 

equipment. 

U.S.A. INDICATOR l\ l'I 
BC929A 

Complete with 3BP1 C li 
tube and screen. 7 valves - 
2-6SN7GT. 2- 6H6GT, 6G6, 2X2, 
6X5G. volume controls, con- 
densers, etc. Ideal for port - 
able 'scope. In black crackle 
case size 15än. x Brin. x 9in. 
BRAND NEW- 651 -, can'. 
FREE. 

TR, 1196 TRANSMITTER 
Transmitter section com- 
prising EL32. EF50. VT501. 
Relay. etc., 126. P.P. 26. 

TRANSISTORS 
11 NI 1 lu\ TYPE (Red Spot) 

OFFERED XI LESS THAN HALF-PRICE 
IDesigned for A.F. application. up to 800 Kc's and is suitable 
for use in Radio Control. Signal Tracers. Local Station 
Receivers. Oscillators, Transistor Voltmeters. Microphone 
Pre -Amplifiers. etc. 

. 10 /- 
(Tested and complete with Data and Circuits) 

N.B. -These Transistors may be used in place of Mollard 
0071 or similar Transistors. 

R.F. TRANSISTORS (Blue-Spot). 1.6 Me:s, 16- each. 

Nl II1.D T1IF. "TI!:LRTRON" 
TRANSISTORSiTPERHET 
Complete Kit of Parts with 
4 Transistors and ßin. 
Speaker. I.F.T.'s 2 -gang 
miniature e I. \ ",(' ". Fee- 
rile Rod. tond. and Res. 

£6 10 0. 
.' IF I.E:TIR ON " Transistor 
superhet with Push -Pull 
( loI out.6 Transistors, 6 x 4 
I :Mot frail Speaker, I.F.T. s, 
2 -cula miniature cond. 
\ -. I'. Ferrite Rod, Cond. and 
Re,. 

£9'0'0. 
,('all and hear Denursfra- 

t ion Models work, ne., 

MINIATURE COMPO- 
NLNIS FOR TRANSISTOR 

('IRCUITS 
Fortiphone sub- minia- 

ture inter -valve P.P. each 
Trans. 12'6 

Fortiphone miniature 
intervalve push -pull 
Trans. 15:- Fortiphone miniature 
push -pull output 15 :- 

J.B. 2 -gang 375 P.F 
miniature condenser 11'- 

Miniature WW 1K V' 
Controls 2:8 

Ferrite Rod, double 
' wound 10'- 
Tel etron miniature 

"'. illacor coils 8'6 
-non is liait,_u 

. C's tolls 3 i > L 0'6 

HENRY'S 
(RADIO LTD.) 

5, HARROW ROAD, PADDINGTON, LONDON, W.2. 

November/ 1956 :''; 

CRYSTAL. M lt'ROiIIONH 
INOl IlTS 

Ideal for Tape Re. cording. 
G r a m o - 
p h o n e 
Amplifier. 
etc. Very sensitive. 
Guaranteed 
and Tested, 5/- (ex- 
units), or 

818. Brand new and boxed. 

82A INDICATOR 
UNIT' 

'Containing VCR97 with Mu- 
Metal Screen. 21 Valves : 

12 -EF50, 4 -SP61, 3 -EA50, 
2 -EB34, Plus Pots. Switches, 
H.V. Cond., Resistors. Mulr- 
head SIM Dial. Double 
Deck Chassis and Crystal. 
BRAND NEW ORIGLNAL 
CASES. 671. Carr. 746. 

LNDICATOR UNIT 
TYPE 1ß2A 

Unit contains VCR517' 
Cathode Ray 61n. tube, com- 
plete with Mu -Metal screen. 
3 -EF50. 4 -SP61 and ISU4G 
valves, 9 wirewound volume 
controls, and quantity of 
resistors and condensers. 
Offered BRAND NEW (less 
relay) at 67'6. Plus 7'6 carr. 

Radio- Constructor " 'scope 
circuit included. 

GARRARD 3-SPEED 
MIXER AUTO-CHANGER. 

Model RC110 
A.C. 200:250. List frice 
£14113' -. Brand New. 

£7.191. P. & l'. 3.6. 

TEL.: PADDINGTON 1008 -9, 0401 

CONSTRUCTORS build these at 

DOWN -TO -EARTH PRICES 
PERSONAL 

PORTABLE 

RADIO 30'' 
This little se: was designed to give you 

a real personal portable radio chat you 
can enjoy anywhere without disturbing 
others. Use it on camping trips, in bed. 
in your office, or just anywhere. 
Send 2/- for layout, Wiring diagram as 
Components Price List. 

lv SHORT -WAVE RADIO 
* Covers I0 -:00 metre; 

* World -wide reception 

* Low drain vales. 

* Picture diagram and instructions 
for beginners. - 

* Assembling timo I hr. 

This I valve S.W. receiver can be built from our list of component; 
for 30/ -, including valve and I coil covering 20 -40 metres. Provision 
is made to increase to 2 or 3 valves if required. All component: 
can be purchased separately and are colour -coded so that the 
beginner can build this sec quite easily. 
Post and Packing : Under 10 /- add 9d. ; under 43'- add 1/5 

over POST FREE. 

Send 2/- for specification, wiring diagram, layout and price list to r- 
R.C.S. PRODUCTS (RADIO) LTD 

11 OLIVER ROAD, LONDON, E.I7. Mail order only. 

%rte t(irdk- WcoWcd .Shod OFFERS 
Earphone;. Balanced Armature L.'R New and Boxed (single 
units). Price, 3/6, plus 6d. p.p. Earphones. C.H.R. High - 
Resistance New and Boxed (single units). Price, 3/6, plus 6d. p.p. 
Headphones. Super sensitive 4,003 ohm Balanced Armature, 
Brand New and Boxed. 17/6, plus 2/6 p.p. 
Make a Miniature Pocket Radio. Incorporating high " Q 
technique using the new Ferrite rod. Made possible by simple 
conversion of an ex -Govt. hearing aid, 42.6.0, post paid, with 
circuit diagram kit of components and full instructions. Batteries 
extra : 1.5V Lt. (type DI8), 8d. ; 30V. h.t. (type BI I9), 4/3. . 

Bendix I.F. Transformers. 1.63 Megs. Complete in cans set of 
2 New and Boxed. Size 2" x I x 3 ". Price 5;- each, post & 
pkg. I /6. 
Bendix Potted Audio Output Transformers. Complete with 
Integral Smoothing Choke Rating 44 watt. 9,000 ohms. Primary. 
600 and 4,000 ohms. Secondary. Size : 4" x 11- x 2 ". New and 
Boxed. Price 4/6 each, post & pkg. I'6. 
Miniature I.F. Strips. Size l0/' x 2;" x 3" frequency 9.72 Mc /s 
Line -up : 2 EF92's and I EF.9I I.F., Amps. EB.91 DET /AGC.. 
EF91 AGC Amp. and EF.91 limiter. Circuit supplied. Price, less 
valves, 8/- each, post paid. 
Receiver Unit ex 1143A. Suitable for conversion to 2 metre; 
or F.M. Wrotham transmissions. Valve line -up : (4) EF50 ;. 

(I) EL32 ; (2) EF39 ; (I) EBC33 ; (I) EA50. Supplied with circuit 
diagrams. Fully valved, 35/- each., plus 3/- p.p.. 

Type 81 Miniature Transmitter Strip, complete with valves 
CV4I5 (TTI5), CV309 (QV04 -7), 2 -6 AMC 2 -EL9I and crystal. 
Circuit supplied Free with unit. Price /4.10.0. post paid. 
I.F. Amplifier Unit. 460 Kc /s. with 174 Brand New and Boxed. 
Fully screened in plug in Box. Size 2b" x I" x 4!. ". Price 10/- ea., 
with circuit. Plus 1/- p.p. 
R.F. Units. R.F.2420 -30 Mc /s. Switched Tuning. Valved. 9/6 each, 
R.F.25 40 -50 Me/s. Switched Tuning. Valved. 9/6 each. Packing 
and postage 3/- each. 

NOTE : ORDERS -AND ENQUIRIES TO DEPT. ' P.' 

DROOPS BROS. LTD. Telephone LANgham 0141 
F Il r J 52 Tottenham Court Road, London, W.I. 
Shop Hours : 9 -6 p.m. Thursday: RI p.m. Open all day Saturdays 
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Automatic Switching för a 
Tape Recorder 

A SIMPLE ADDITION TO SWITCH OFF 

RECORDING HAS BEEN MADE 

IF your tape recorder has a trip switch arranged 
to switch off the capstan motor when the end 
of the tape is reached, here is a simple modi- 

fication to extend the usefulness of your machine. 
Many home recordists use their machines to 

record radio programmes for subsequent re -play. 
Once the machine has been set up it can be left 
to record unattended and, when the tape has com- 
pletely run through, the motor will switch itself off. 
A disadvantage is that the amplifier and also the 
radio receiver still remain on, unless some form of 
remote control or time switch is used to control 
these as well. 

The alterations proposed here involve the addition 
of a small relay wired in conjunction with the existing 
stop- switch and arranged so as to switch everything 
off, if required, when the end of the tape is reached. 

The illustration shows the relay as fitted in a Ferro - 
graph Model " 2A recorder. In this machine a 
solenoid holds the operating lever in the on position, 
and to stop the capstan this solenoid is shorted out. 
With reference to the wiring diagram given it can 
be seen that the connections to this solenoid are 
broken and the coil of the new relay is wired in 
series. Note, however, that the leads from the trip - 
switch must short out solenoid and relay. 

The solenoid is normally energised by the H.T. 
current of the amplifier and so the relay, when the 
amplifier is on, will also be energised and its con- 
tacts will be closed. (In the case of the solenoid, the 
armature plate is so far away from the coil that the 
magnetic attraction is too weak to pull it in by itself. 
It has, therefore, to be operated to the on position 
manually and will then hold until released by the 
breaking of the magnetic field.) 

The relay has two make contacts. One of these 
is wired in parallel with the existing mains on /off 
switch. The other is taken to a socket on the back 
and is used for remote switching of the receiver. 

In operation, once the apparatus has been set up 
and the recording started, the mains switch is placed 
in the off position, thus transferring control to the 
relay contacts and, when the end of the tape is 
reached, everything is automatically switched off. 

A minor complication arises with this modification 

THE RADIO OR AMPLIFIER WHEN A 
By C. Call 

in that, when the instrument is to be switched off in 
the ordinary course of events, the new relay will still 

The Relay in positional the right of thePower Chassis. 

hold it on. The procedure is, of course, to operate 
the trip switch manually at the same time. 

v. 

Remote 
A2 Set 

o 

Fig. 1. -The resistance of the relay should be as 
low as possible consistent with reliable operation. 
A value of 500 ohms was found suitable, and . a 
P.O. type relay having this; value can be readily 

obtained on the surplus market. 

d b 
Fig. 2. -The dotted connections show an alternative 
method of feeding a receiver. In this case the 

relay need have only one Make contact. 
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Piograiti me 
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IT is not often that a world première of a play 
by a famous dramatist is given over the air. 
But that was the honour accorded J. B. 

Priestley's " End Game at the Dolphin " in " Saturday 
Night Theatre." It aroused much interest and 
speculation, but there must have been disappointment 
in many cases.' 

Built round a slight story of a woman who runs a 
Cornish 'coast hotel for herself and a few friends, 
with complications between the lady and another, 
both of whom were at one time interested in the 
same gentleman, the piece could stand comparison 
with Shaw's " In Good King Charles's Golden 
Days," with the latter taking all the honours. Each 
is more of a conversation piece -the similarities 
begin and end here -but whereas in the Shaw comedy 
the philosophical wisecracks and the master's 
inventiveness and verbal jugglery pour out in a 
ceaseless flow (it was Shaw's last " great " play), 
in the Priestley play they are much rarer, less 
spontaneous and too tied up in the contrived plot. 

It was far from being vintage Priestley. Valerie 
Taylor and Peggy Thorpe -Bates played the two chief 
Women with splendid ill -will towards each other. 
And Eric Anderson made an excellent barman, 
Marlborough. Norman Wynne, Manning Wilson, 
Nancy Nevinson, Dorothy Holmes -Gore, Alan 
McClelland, Beatrice Kane, Monica Gray, Laidman 
Browne and John Gabriel completed the cast. 

Valentine Dyall, as Charles the Second in the 
Shaw play, gave the part exactly the right touch of 
cynical yet shrewd wisdom, coupled with endearing 
romanticism, as the lover of goodness knows how 
many what we, today, might refer to as " pieces "- 
not to mention the " little woman " at home. Eric 
Anderson was again excellent as Newton. Duncan 
McIntyre foretold his future imbecility as James the 
Second perfectly. Malcolm Hayes was effective as 
Godfrey Kneller, Dorothy Holmes -Gore as the little 
woman, Queen Catherine. Stephen Jack as George 
Fox, Elsa Palmer as Mrs. Basham and Nancy 
Nevinson as Sally. Dora Bryan, Belle Chrystall and 
Peggy Thorpe -Bates were all that a king could 
possibly require when not in his counting -house 
counting out his money. 

Weekly Feature 
" Curiouser and Curiouser " ; an anthology of 

Anglo- American off -beat humour, compiled and 
compered by David Climie. This is a new weekly 
feature programme, which promises to be very 
interesting and amusing. It started off with delightful 
excerpts from " Hucklebeery Finn " and " Nicholas 
Nickleby," and included a bizarre grand guignol kind 
of reading of an American husband wheedling and 
cajoling his wife into the coal cellar with intent to 
murder her. The excellent performers were Spike 
Milligan, Pearl Carr, Miriam Karlin, Georgia 
Brown, Ronan O'Casey and David Jacobs. - Duty 
and truth compel me to note its one blemish -some 
truly abominable " music " by Stanley Myers. with 

Our Critic, Maurice 
Reeve, Reviews Some 
Recent Programmes 

additional abominations by Alfred Ralston. But 
then, all BBC " feature " music deserves a volume 
of criticism to itself ! 

The programme offers endless possibilities for a 
first -class feature, with unlimited sources for good 
script writers. But oh, that music ! 

" The King of Friday's Men," a stage play, by 
Michael G. Mulloy, adapted for radio by the 
author (Third), was a grand helping of Irish stew - 
if Mr. Mulloy will permit the use, as a metaphor, 
of something we English are very partial to. Full of 
Irish wit, sentiment and eighteenth centtìry morals, 
its eccentric characters and rich situations held us 
in a grip that was a welcome change from the recent 
past. Briefly, the story told of the now defunct 

droits de signeur " and the efforts of a fair Colleen 
to thwart them. The shillelaghs cracked and the 
begorras were rasped out. I thoroughly enjoyed it. 

" These Foolish Things," another new weekly 
feature, presents a difficulty, apparent in the first two 
numbers of it I listened to. If it can be overcome 
it should establish itself. Under the skilful direction of 
Roy Plumley, an everyday occurrence or familiar, 
noise is reproduced, whereupon each member of the 
panel tells of an experience he has lived through of 
which it reminds him. These reminiscences varied 
greatly in quality, interest and amusement- when I 
heard them. If they can be kept on an average high 
plane, then all should be well. - 

Panel Games 
" What Do You Know ?" now three years old, 

has developed into what is probably the best-of the 
panel games based on question and answer. It is 
expertly directed by Franklin Engleman, who imparts 
to his job just the right dash of professorial disci- 
pline, tempered with entertaining sang -froid. It is 
amusing to watch the luck that the various contes- 
tants experience i one gets bowled over by a question 
on a subject of which he is abysmally ignorant, whilst 
the next finds himself "right up his own street." 
Each probablyy wishes he were in the other's shoes, 
just as I, listening, keep saying to myself, alternately, 

' I wish they'd asked me that one " and " I'm glad 
I'm not there ! " This was particularly evident when 
" the brain of Britain " was found. 

The Waters 
Elsie and Derris Waters' weekly feature, " Floggits," 

is rather like an extension to half an hour of their 
famous, and justly popular, eight or 10 minutes 
variety. turn. There doesn't seem much more in it 
than that. 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1956 PRACTICAL WIRELESS 

JIFFY PUNCH 

FERRITE 

ROD 

AERIALS 

For cutting smaller holes 
neatly with one blow of 

a light hammer 
HOLE RETAIL 
} in. 6/6 

in. 7/6 
in. 8/9 

P 
HIGH "Q" 
M.W., 8/9 

M. & L.W., 12/9 

631 

CHASSIS CUTTER 

HOLE SIZES RETAIL 
I in. x 14 in. 19/6 
I in. x 14 in. 18/9 
I in. x l } in. 2216 
I }in. x 2 in. 

27/3 

illl, i 

a 

Kit E3. 5.0 
Ready wired E4 

Postage 
and packing 3!- 

BAND III 
Converter 

ó 
FROM 
4.3/- 

BAND I FILTER 
Rejects B.B.C. from I.T.A. 
aerial. Suitable for all 
makes. 

Io/- inc. 

instruc- 
tions 

OSMOR NEW ASSEMBLY DIAL 

Fitted in 2 

minutes 

a 

Send 71d. in stamps for circuits, wiring diagrams, 

N. 
Entirely 

f ,,b. [ 

New '. l 
ma inAir 

Design II / --_7/ 
POTTED COILS Price 

HIGH "B 10/- 

Simple press home fixing STATION SEPARATOR 
coil -pack leaflets, components, listi chassis drawings templates, price lists. 

Calibrated 
for 

Osmor 
Coils 

Coil-packs 
24/6 

Bronze 
Finish 

Escutcheon 
4/- 

OSMOR RADIO PRODUCTS LTD. 
418 Brighton Road, South Croydon 
Surrey, Telephone Croydon 514819. 

Background 
to Reliability 
Behind the world -wide popu- 
larity and reliability of the 
Pullin Series 100 Multi -Range 
Test Set, with it21 ranges from 
100 microamps to 1,000 volts 
and sensitivity of 10,000 ohms per volt, are the considerable 
research, manufacturing, development and service resources of 
M.I.P., one of the great Pullin Group of Companies. 

MEASURING INSTRUMENTS 
(PULLIN) LIMITED 

Electrin Works, Winchester Street, Acton, 
London, W.3. Tel : ACOrn 4651 & 8901 (5 lines) 

Get your 
Pullin Series 100 
Multi -range Test Set 
ON EASY TERMS 

Here's a grand opportunity for the amateur 
radio -man or the service engineer. We will send 
your Pullin Test Set by return of post, post 
free, on receipt of £2.10.0 deposit. Thereafter, 
you pay nine monthly payments of £1.4.6. 
The cash price is £12.7.6. WRITE TO-DAY 

TICK HERE 

I I 

fl 
Please send descriptive leaflet. 

Please supply I Pullin Series 100 Test Sec. 
I enclose 50 /- deposit and promise to pay 9 
further monthly payments of 24/6. 

SIGNED 

ADDRESS : 

IF OVER 21 OCCUPATION 

POST TO 

FRITH RADIOCRAFT LTD 
69 -71 CHURCH GATE LEICESTER 
8 28 HIGH ST NEWPORT PAGNELL Bucks 
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A REALLY SELECTIVE 5-VALVE SUPERHET 

139/6 
Plus 2/8 for 
Postage & 

Packing 

Our " know -how " shows you the 
easy way to surprise friends with this 
Superb Superhet. 
NO RADIO KNOWLEDGE NECESSARY. 
Easy to read step -by -step instructions 
and Diagrams. We guarantee it to 
work. Only tools needed are Pliers, 
Screwdriver and Soldering Iron. 

IDEAL FOR BEGINNERS ... A TRF. 
.. Let us show you how simple a 3 Valve TRF Receiver 

can be to make our way and how amazed you will 
be. Easy -to- Follow instructions take the headaches out 
of construction. Hundreds already working all over 
the country. 109/6, plus 2/8 post and packing. 

A PROFESSIONAL JOB MADE SIMPLE 
Nothing to lose -Our MONEY -BACK guarantee covers 
you. Complete parts available for the above receivers 
in Cream or Brown cabinets.... Write to -day and 
get started on the fascinating Hobby of Electronics. 

EASY INSTRUCTIONS WITH OUR " KNOW -HOW " I 
I DIAGRAMS, I/- POST FREE. SEND TO -DAY. 

NORMAN H. FIELD, Electronics 
Dept. PW, 68, HURST STREET, BIRMINGHAM, 5 

Birmingham's Largest Constructors' Store 

Best Buy at Britain's 
TWO -WAY MORSE TRAINING SETS, WIT Mk. 3. Consists of 
two valve oscillators (ARP12's) (one with pitch control), for one or 
two operators. Has provision for creating ." Atmospherics." 
In polished oak case 1211n. x loin. x Sin., wt. 16 lbs. Complete with 
valves, leads. 2 keys, 7 -way terminal board, circuit and instructions, 
but less batteries and 'phones. Ideal for Cadets, Scouts, etc. SNIP. 
1918. Headphones for above, 10/8 pair. 
RESISTORS. Latest miniature insulated Dubilier } watt type 
BTS. Wire ends. Useful values. ONLY 10/- for 100 assorted 
} and 9 watt, Erie, etc., 1 gross assorted. 10 / -. 
FIELD TELEPHONES. Army type D, Mk. 5, Buzzer calling. Ideal 
for building sites, farm, workshops, etc. Complete with handset 
and batteries. Tested before despatch. 39/8 each. 
SOUND -POWERED HANDSETS. -Similar to telephone. Bal- 
anced armature microphone and earpiece. No batteries required. 

L headphones, above. 
INDICATOR CHASSIS.-Complete with 

12/6 
and 

screen, but less valves and crystal. New condition, 29/8. 

RT37 /PPN2 BEACON TRANSMITTER -RECEIVER. 214 -234 
Mc /s. Size 131n. x 101n. x 51n. Contains 5 3A5, 3 1S6, 1 1R5, and 
2.2v. synchronous vibrators. Operates from 2 v. accumulator 
via 2 built -in vibrapacks. Complete with telescopic mast 
antenna system (gift.), lightweight headphones, Technician 
Manual, super quality carrying haversack, cords, co -ax. cables 
plugs, etc. Total wt. 281b. BRAND NEW, boxed, American 
equipment, 72/8. 

THREE -CORE CABLE. -23/36, rubber ins., circular, padded 
Cotton covered, maroon. 12 yds. 9/- or 100 yds. 59/6. 
RCA SPEAKER. -An 8fn. P.M. unit contained in beautiful black 
crackle cabinet, suitable for AR88, etc. BRAND NEW. Price only 
45/ -. 
DUAL VOLTAGE BLOWERS.-12 and 24 v. Ideal for hair dryers 
car heaters, etc.. 25 /- plus 2/6 postage. 
INSTRUMENT TRANSFORMERS, Parmeko. -230 v. A.C. input. 
0-65 -130 -195 v. 85 m /A, 8.3 v. 5 Amp, 6.3 v..3 Amp output. Shrouded, 
3115. x 3lfn. x 39ín. high, í5I -. 
HEAVY DUTY L.T. TRANSFORMERS.- 200 -250 v. A.C. it tut. 
30 v. tapped at 10 v. 36 Amps output, 5lin. x 6in. x 7ín. higa. ts-t. 
241bs.. 55' -. 
PLEASE ADD POSTAGE OR CARRIAGt ON ALL ITEMS 

CHARLES BRITAIN (RADIO) LTD. 
II, Upper Saint Martin's Lane, London, W.C.2. 

TEMple Bar 0545 
Shop hours 9 -6 p.m. (9 -1 p.m. Thursday) Open All Day Saturday 

November, 1956 

REPANCO H'CHO-ILS'N 

DUAL -RANGE MINIATURE CRYSTAL SET 
COIL with circuit, Type DRXI. 2/6. 
DUAL -RANGE COIL with Reaction. With 2 
mains, 2 battery and transistór circuits. Type 
DRR2. 4/ -. 
MATCHED PAIR DUAL -RANGE T.R.F. 
COILS with Reaction. With battery, mains and 
feeder unit circuits. Type DRM3. 8/- pair. 
PAIR DUAL -RANGE SUPERHET COILS 
with mains and battery circuits. Type SH4. 8/- 
pair. 
FERRITE ROD AERIAL. Long and Medium 
wave. Complete with fixing brackets. Type FRI. 
12/6. 
MINIATURE I.F. TRANSFORMERS. Pre - 
aligned 465 kt /s. 13 /l6in. x 13/16in. x I /in. For 
battery or mains receivers. Type MSE. 12/6 pair. 
" R " COILS. Miniature Iron Dust Cored. 

Range Aerial H.F. Ose. Price 
800 -2,000 m. RAI RHFI ROI 3/3 each 
190- 550 m. RA2 RHF2 R02 3/3 each 
70- 230 m. RA3 RHF3 RO3 3/3 each 
15- 50 m. RA4 RHF4 RO4 3/3 each 

(Trade Supplied.) Post 3d. on all orders. 

RADIO EXPERIMENTAL PRODUCTS LTD. 
33, Much Park Street, Coventry 

Telephone : 62572 

TECHNICAL TRADING Co. 
SPECIAL BARGAIN 12 V. 4 AMP RECTS. 9,6 EA., 85 Doz. Iron Selenium. 
Full Rave, heats, compact. DST100 COMM. RECEIVERS 818. 
TAPE RECORDER CASES. -Blue resins, hinged lid, carrying handle, size 
l6in. w. x 12in. d. -x Sis. h., 124. earn. 3/6. Ditto, beige, de luxe, slupiun 
famous make, 45: -, carr. 4, -. No. 12 WALHt$- TALKIES. 

TECHTRAD " SUPERHET COILS. -- Consisting Med. and Long (Goth 
aerial and me.) Ware Coils with full instructions, 8/-. Pair Quality Midget 
IFS, 8/6. Or both items, 1ß' -. No. 22 SETS, 16 valves, 84.15.0. 
ALUMINIUM CHASSIS. Sin. s 4in. x Ilia., 3 / -; gin. s Sin. s 11in., 3.'8; 
Ain. x Bin. x 2l in., 4.9 : gin. a 10in. x sin., 5/9. Post lki. 
lin. P.M. SPEAKERS. - Top Makes, 12/6. Ditto, tented r',. eypf., 
7 s 4 Elliptical'. 18, -. W. Trans.. 21,'8. Post 11. CHOKES, í 5B, 150 mA., 9/e. 
INDICATORS TYPE 95.- VCR97. 16 valves, 59/-, carr. 0 - 
RECORDING TAPE. - - Well -known make. 1,26011. Reels. Big Purchase 
enablm ml to sell at 16'- reel. Post 9d. AYO VALVE TESTERS. 80. 
TEST SETS, TYPE SE2.- -For receiver testing, incorporating 6 val res. 
oscillator, noise generator. sensitivity teat 500 mA. meter. 2001250 v. A.C. 
Power Park in transit cane unused. 83.15. carr. 7!6. 
F.M. RECEIVERS.-- t'onsistiug 0 valve sensitive chase. latest miniature 
valves, 7 x 4 Elliptical speaker, beautiful cabinet. Listed 826, our price 
811 complete, carr. paid. COMA D.H. SCOPES, very good condition, 818. 
HEMMER RECEIVERS. Ideal T. V. F.M. use, all sew. Typo 7, 8 valves., 
V 8137, V R136, 8P6í, Ed50, 39.- carr. 4/.. Type PPS. - -40 ralveu, V 07126. 5Z4, 
S26A, 61'61, EC52. EAso, 55, -, carr. 6f -. Type 5.- 15 valves, Magic Eye, 524, 
61'01, VR136, VR137, EA50, P61, beautiful 2001250 v. A.C. Power Pack 
84.15, carr. 7/6. 
V.H.F. RECEIVERS, TYPE 240. -Size loin. s 4in. x Sin., 10 valves, OVO, 
EF5 +. EF39, 6J5, E('12, Superhet, Crackle finish, 55/.. 200/200 V. A.C. 
Power Packs, same size, giving 170 v: 60 mA., 12 v. 21 a., 40/ -, 24.10 both 
unite. Standard 3 Gang .0005 COEDS., lin. sp. boxed. 31e. 
V.H.F. TRANSMITTERS. 13íu. s Sin. s 6in., matching above, 6 salves, 
2- ECC32, OV6, 2-5x34. beautiful finish, 55// -, 200;050 e. A.C. fewer Packs 
to match same size. giving ;ín0 V. 200 m A.. 1.2 v. 3 a., 551 -. 85.5.0 both omits. 
ALDIS SIGNAL LAMPS. x - cond., 25/ -. CONDENSERS.-- 
ceramic, 10, 20. Mt, 300. 15.1500 

onoe, . s 5í- doz., post Gd. LATEST ELECTRO- 
LYTES.- loo mid.. If vv .. 1- ; S mid., 250 vw., 118: 16 +16, 350 v 

S / -. RESISTANCES. 1 u ceramic, 470-hnd1. 21- dim., 10i- 100. 
AMPHENOL VALVEHOLDEAS. --- Octal. BOA. B70, BOA. 119li, 6!- doz. 
B9A s /shown, 113. 12.- dos. W.W. PRESET POTS.- WOO. 1K, 2K, 2.5K, 
5K, 10K, 21x. 21K. 2, - ea. SOUND POWER MIKE AND HEADSETS. com- 
plete 918. 
GEHESCOPE le mm. TALKIE PROJECTORS. -Built -in amplifier. sepmmr 
12M. speaker, complete for mains operation, tested. Bargain price, while 
they last. 829. 12 -VOLT AMPLIFIERS.- -10/20 w., compact, 84, carr. 76. 
EB34, 2/- : $1,51. o1-2115. 3/8 4,1- : 6J7t:, EF92, í'Y31. 416 ; 

GAGS, EL91 . 5 6 : 5107M. VR 150130, 8!- ; OAKS, 61'4, 6P6í:, 511('31. OJO 
0/6 ; 12AÁ7, 5.fs':,l, Y:23J, 8.- 61733. t'il, We : EF'SO, 9 6. 1,000 other 
bargains fur' .'r' ; l'ICa a Add "stagc. 
350/352, FRATTON ROAD, PORTSMOUTH 

PORTSMOUTH'S RADIO, TV AND TOOL SHOP 
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THIS model is an A.C.¡D.C. mains all -dry 
battery portable housed in a suitcase type of 
cabinet. It features . a four -valve superhet 

circuit of high sensitivity and inbuilt frame aerials. 
For operation on mains it accommodates inputs 
between 195 -255 volts, and for battery operation 
requires five 1.5 volt U2 cells in series (giving 7.5 
volts) for L.T. and a 90 volt layer -type battery (Ever 
Ready " Batermax " Type B I26) for H.T. 

The wave range coverage is medium -wave (M.W.) 
185 -565 metres and long -wave (L.W.) 1,000 -2,000 
metres. The valve sequence is as follows : Marconi 
X17-frequency changer ; Marconi W I 7-I. F. 
amplifier; Marconi ZDI7- detector, automatic 
gain control (A.G.C.) and audio -frequency (A.F.) 
amplifier ; Marconi N 18- output. 

The Aerial and Frequency Changer Sections 
As can be seen from the complete circuit of the 

receiver at Fig. 1, the frame -or loop- aerials are 
represented by coils LI and L2. With the wave - 
change switch set at L.W. both aerials are in series in 
the signal grid circuit of VI, and the circuit is tuned 
over the band by Cl section of the tuning gang. 
With the switch in the M.W. position, section L2 is 
short -circuited and LI acts as the M.W. aerial coil. 
Trimmer Ti serves for adjustment of the L.W. aerial 
coil. 

The oscillator grid coils, L3 .M.W.) and L5 (L.W.), 
are tuned by C2 section of the gang. S2 section of the 
wavechange switch shorts out L5 on M.W. M.W. 
trimming is provided for by T2, while T3 serves the 
same function on L.W. Coil L4 is the oscillator feed - 
back -or reaction- winding and is common for 
both bands. The intermediate frequency is developed 
in the anode circuit of VI across the first I.F. trans- 
former (I.F.T.I). 

There are several faults which may-develop in the 
first stage. A common one is low emission of the 
valve itself. The symptom is complete failure of the 
receiver so far as signal pick up is concerned, though 
the receiver generally appears quite lively and 
exhibits the usual effects of microphony on gently 
tapping V2 or V3. Failure may not occur immedi- 
ately the receiver is switched on ; signals may be 
received for a short while and then suddenly cut off. 
The effect may be aggravated by a faulty H.T. 
rectifier on mains (causing a reduction of H.T. line 

MARCONIPHONE MODEL T24DAB 

By Gordon J. King, A.M.I P.R.E. 

voltage), or on battery operation by a worn or 
exhausted 7.5 volt supply. The effect, of course, is 
due to failure of the local oscillator. 

A similar symptom may be caused by an increase 
in the value of the 15 K. oscillator feed resistor, or 
low value of one of the associated capacitors. A 
worn or dirty wavechange switch may also prevent 
oscillation, but this can generally -be proved con- 
clusively by carefully adjusting the switch to secure 
temporarily a good contact -the receiver will then 
burst into life. The application of a few drops of 
good quality switch cleaner often solves this problem 
without any difficulty, but if the trouble is caused by 
badly worn contacts it is necessary to change the 
switch. This is of a special type -catering also for 
battery/mains changeover -and should, therefore, 
be obtained from the manufacturer via a dealer. 

The I.F. Stage 
The intermediate frequency on this model is 360 

kc /s. The signal across the secondary of the first 
I.F. transformer is passed to the control grid of V2 
for amplification, the amplified I.F. signal being 
developed across the second I.F. transformer. 

Apart from trouble developing in the fixed tuning 
capacitors across the windings of the I.F. trans- 
formers, little goes wrong in the I.F. section. 

Low gain has been known to have been caused by 
open -circuit of the 0.1 liF screen grid decoupling 
capacitor, but this is not a general happening. 
Nevertheless, for low overall sensitivity both this 
capacitor and the 22 K. screen feed resistor should be 
checked, as also should the I.F. transformer tuning 
capacitors. 

If the tuning capacitors are sus- ected, it is generally 
necessary to substitute the complete I.F. transformer 
assembly, as the capacitors are integral with the 
moulding of the former. It should be mentioned that 
these components also tend to become intermittently 
defective, giving rise to intermittent loss of volume 
and crackling. When the capacitors have failed 
completely it will be found impossible to peak the 
I.F. transformers at the correct I.E. 

Fig. 4.- Drive cord details. 
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The Detector, A.G.C. and 
A.F. Stage 
The amplifier I.F. is pre- 

sented to the diode in V3 
for demodulation. The volume 
control acts as the detector 
load, and the required level 
of A.F. is conveyed, via a 
coupling capacitor, to the 
signal grid of the pentode 
section of V3. The pentode 
section amplifies the A.F. 
which is developed across the 
anode load resistor (470 K.). 

The D.C. potential at the 
top of the volume control 
has a magnitude, negative 
with respect to chassis, which 
depends on the strength of 
the signal. It is used, there- 
fore, as an A.G.C. bias, and 
is fed back, through the 2.2 
megohm filter resistor, to the 
grid circuits of V1 and V2. 
The gain of these valves thus 
depends on the strength of 
the signal -if it is weak then 
the gain increases correspond- 
ingly and, conversely, if it is 
strong then the gain decreases. 
This is, of course, a normal 
A.G.C. action. 

Trouble in this section is 
generally focused on the 
screen and anode resistors of 
V3. If these go high in 
value weak output and dis- 
tortion often results. V3 
itself may develop micro - 
phony causing ` ringing " 
when the cabinet is jarred 
or on loud reproduction. 
This nearly always necessitates 
valve replacement, though low 
L.T. voltage often aggravates 
the effect with valves which 
have been in use for any 
length of time. 

The Output Stage 
The signal at the anode 

of V3 is passed by way of 
the 0.01 pF coupling capacitor 
to the control grid of the 
output valve V4. In the anode 
circuit of this valve is pro- 
duced the power for operating 
the loudspeaker. 

A frequent fault here, giving 
rise to low volume and 
excessive distortion, is a leak 
in the 0.01 pF coupling 
capacitor. It is absolutely 
essential that a component 
having a very high insula- 
tion is used in this position. 
A slight positive voltage 
on the control grid of V4 
will, of course, quickly coun- 

(Continued on page 637) 
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NIlE' THE 

of learning 
RADIO TELEVISION 

ELECTRONICS 

AMATEUR S.W. RADIO 

MECHANIC$ 
pHOTOGRApNY 

CARPENTRY 
. ETC. 

sscce 

mplete 5 -valve Superbet 
3- waveband receiver suitable - 

for A. M, or F.M. reception 

YOURSELF e 

0 
I T 

-- IN 
OWN TIME 

IN YOUR OWN HOME 
An entirely new series of courses designed to teach 

Radio, Television and Electronic; more quickly and thoroughly than 
any other method. Specially prepared sets of radio parts are supplied 
and with these we teach you, in your own home, the wcrking of 
fundamental electronic circuits and bring you easily to the point 
when you can construct and service radio receivers, etc. 

Whether you are a student for an examination; starting 
a new hobby; intent upon a career in industry; or running your own 
business:- these Practical Courses are ideal and may be yours at 

very moderate cost. 
With these outfits, which you receive upon enrolment 

and which remain your property, you are instructed how to build 
basic Electronic Circuits (Amplifiers, Oscillators, Power Units, etc.) 
leading to designing, testing and servicing of Complete Radio and 

Television Receivers. 
Photograph of E.M.I. factories at 
Hayes -our industrial background. 

An Educational Organisation associated with the E.M.I group of 
Companies including: 

HIS MASTER'S VOICE ", COLUMBIA, etc. 

OTHER COURSES WITH PRACTICAL EQUIPMENT IN- 
CLUDE : RADIO (Elementary and Advanced) TELE- 
VISION MECHANICS ELECTRICITY CHEMISTRY 
PHOTOGRAPHY CARPENTRY. 

Also Draftsmanship Commercial Art Amateur S.W. 
Radio Languages Simple Electrical Repairs in the 
Home Painting and Decorating Etc Etc. 

With these outfits, you are given instructions that teach you the 
basic principles in tEe subject concerned. 

NEW TELEVISION COURSE 
including a complete set of equipment dealing with the design, 
construction and servicing of a high quality television receiver. 
COURSES 
(with equipment) also available in many other Engineering 
subjects. 

COURSES FROM 15/- 
PER MONTH 

To E.M.I. INSTITUTES, 
Dept. 32, 43 Grove Park Road, 

I London, W.4. 

NAME.....__.._...._......... ..._... . 

I ADDRESS _ ... 

I SUBJECT(S) OF INTEREST 
NOV. (We shall not worry you with personal visits) 
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FULLY GUARANTEED 
ASSEMBLED CHASSIS .. _ ( ,.,, Afire 

FOR BUILDING RADIO/ 
RADIOGRAM USE THIS QUALITY 
EQUIPMENT AM /FM (Model H4) CHASSIS 
4 wave bands including F.M. 7 valves of latest B.V.A. glass seal 
miniatures and cathode ray tuning indicator 

£24.6.6. Tax paid 
Our chassis may be easily built into 
any cabinet or can be mounted 
into the Dulci 

WALNUT VENEERED 
ESCUTCHEON 

(as'illustrated) which is specially de- 
signed for any Dulci chassis. Outside 
panel size 191in., it may be cut to suit 
own requirement and is ideal for build- 
ing into bookcases, cupboards, room 
corners, etc. Complete with 

2%.6 mounting brackets 
EXTRAS AVAILABLE include 
matched speakers, Goodman's 8in. or 10in, B.S.R. latest 
4 -speed autochanger. 

Note: All parts are plug in, no soldering necessary, 

THE DULCI RECORD PLAYER 
Modify any radio into a radiogram with 
the B.S.R. LATEST model 4 -speed auto - 
change with crystal pickup. Spring 
mounted on metal. plinth. Operated 
through any radio with pickup sockets. 

£10.10.0. Tax paid 
FULL TRADE FACILITIES. 

THE DULCI COMPANY LTD. 
95 Villiers Road, London N.W.1 WlLlesden 6678 

JUNIOR 

UNIVERSAL 

METER 

Model í20A 
A small 59 -range instrument ideal for the enthus} one amateur. Sensitivity is i,000 o.p.v. A.0 
and D.C. Accuracy : 2% D.C.; 3% A.C. 
RANGES 
volts D.C. : O- .25- Io- 50- 250- 500 -r,000 -2,500 
Volts A,C.: o- Io- 50- 250- 500 -x,000- 2,5o3. 
Milliamps D.C. : o- I- IO -50- 500 -5,000. 
Resistance : 0 -2,000 ohms, o- 200,000 ohms. 
Can be extended' to 20 megohms. Automatic 
overload protection fitted to meter movement. 

PRICE £9.15.0. PROMPT DELIVERY 

oCREDf £1.4.4IT . 
TERMS : Nine monthly payments 

TAYLOR ELECTRICAL INSTRUMENTS 
LTD. 

Montrose Avenue, Slough, Bucks. 
Telephone: Slough 21381. Cables : Taylins, Slough 

R{¡ALL VALVES IN THIS LIST ARE NEW 
STOCK CASH WITH ORDER AND POST FREE 
B65 1E,%4 
14152 9/- 

E7.35 9/8 
EZ40 9'- 

U('HRl 10,8 
11641 11'- 

6K7 8 
6L1 12 

B::19 91- F.Z41 91- CF89 12/6 6L61: 12 
8719 10/9 EZ80 9/8 T'L41. 10/- 6L19 15 
1,41 8/- EZ90 7/8 ULM 111- 6L1)20 10 
177 5/9 FC13 lE/- 1'1'6 9/6 6E71. - 
D132 5/9 FC'I3C 12/- trY41 7/8 681,SÚ'r 7 6 
DA E96 9/4 1130 4/9 UY85 7/8 687s '75.1 8 
DD620 8/-- H63 10/- U404 81- 6X4 7 
LF91 7/- HBC90 86 W17 7/- 6X5GT 96 
LEDO 9/- HY90 7/- W77 12;- 7AN7 9 
7)H719 9/4 KBC33 10,'- W81M 15'- 787 14 
DEW 8/8 KT68 181- W142 IF 7117 18/- 
71106 8,18 LN309 12/3 14710 918 84.8 8/9 
DT94 10/- LZ319 8/9 W757 818 81/0 7/- 
1,L82 9/- MKT4(5) XIS 8¡8 IuCI 14/- 
DL96 8/4 14!- X78 10, 101'2 10/6 
EA50 1/9 ML4 8/9 X8111 ß0i- 1OF1 10/8 
EABC'80 9/4 MSP4 12/8 Z21 10,18 1014E1 11/8 
EAC11 101 N78 101-- 277 7/- lePl3 9/- 
EAF42 12/8 N142 10!- 7.152 8/8 12AH8 11/4 
11B91 5/8 N155 10¡- 2719 818 12AT6 8/8 
1:BC'41 9/9 N133 11'4 Z01.92 9'- 12AT7 
EBPbO 91 N154 11;4 1.4r6 8,13 12AU7 9/9 
EBL31 151- N339 15,'- 14`5 8/3 12AX7 10/ - 
15411 81 N727 8/ 11'3 7/- 1213A6 8/9 
ECC33 10/8 024 5/9 1T4 7/- I2BE6 9'6 
ECC40 13/- PCCS4 9/- 5114 10 1213147 111- 
ECCS1 9/- PCF.80 8.'9 6A8(IT 14. = 12J7 9/8 
ECC82 9/9 PCF82 11/- 6.4L5 5,9 12Q7 10/8 
ECC83 10,'- PL81 101- 6AN5 5;- 14117 8,'- 
ECC84 10/9 PLS2 9/2 6A316 7- 15111 14!- 
EC(:81i 9/9 PL83 11/4 6AQ5 8/ - 16Jù 9;E 
ECP80 12/8 P512418 11/4 6,r1T6 8/8 17Z:: 3/8 
F.C'Fe:,^ 14/8 PY81 81 6$8 4/- 19AQ5 11/- 
ECT.80 9/8 PY83 9,1- 6BA6 8,8 20L1 11/8 
17F371 10/3 P230 17/8 6BE6 813 t.ro1>~2 12/-- 
EF40 15/- RH/ 22/- 6BJr, 7'8 201':I 
EF80 8,18 R70 18/ 811117 14.- 201'4 18:- 
EF85 118 T113 180'- 611Q7.t 10; - 20P5 11; 
1:F91 7i- TP22 10/3 61t (P6 8,4 21A6 10,'- 
EtY15 14'- TH-11 18' GItU 8 6 25L6 111- 
111.77 lE-- Ulr, 31!8 ,;B\ 8 6:u1rI 8'9 
ELSI 141 U'78 78 6,'I oll .;01,1 9 
1i1,84 84 U142 7:6 61,5 59.3.-1,6 11/- 
KU. 8- 1'145 7,8 61'I 12 4130T4 71- 
7LM8!, 15'- 1'447 98 61,12 7' I50C'1)6C 
1:V51 8 8 1-153 8/8 61,1.-, 11'-! 20 - 

1ìVh4 11.8 UBC41 8/- 61,33 9'-'I62B'l' 228 
E101 9,- L'81'SO 181'- 6JSU 5;-,311817 7;8 

r PERMATIP 17 

AND 

00 PERMABIT 17 

INSTRUMENTS 
FOR 

GREATER 
SOLDERING 

EFFICIENCY 

The soldering bit which maintains 
its face indefinitely without atten- 
tion. 25 models available for mains 
or low voltage supply. Bit sizes 3 32 
to 3.8 inch. Full details in booklet 
S.P.I0 from sole manufacturers :- 
LIGHT .SOLDERING 
DEVELOPMENTS LTD., 
106, GEORGE STREET, CROYDON, 

SURREY. Tel. CROyd on 8599. 

1- Finger Pianists, 
Build your own electronic keyboard 

and play everything t Send for tree 

leaflet. Guitar, cello, flute and trumpet 
are all easy. Write now... 

C & S, 10 Duke St., Darlington, 
Co. Durham 

SIX USEFUL BRAND NEW 
VALVES FOR 15/9 

1/o,, ,'s; Ii 0ud,- rivemioucl valves tu clear for only 
15:9. peat 1; -. Unrepeatable. 
Mater'. cartons : 68K7. 85117 (R.F. pentodes), 2/0 
6KI;GT (Output, similar to 6V6), 819, Plain cartons: t0":7` ( Mile. diode tilode), 88. 6118, 12116 (Ohba. 
,lio,le,, 1,0. 

MORE BARGAINS (UNUSED GOODS) 
VALVES 1Q7CT. 8,19. 6J7, 4/9, KTZ63 (soiled) 
2 6. hat :u 1/ -, KÚ31 213, Vt'11I 1/9. 
VCR97 TUBES. Slight restriction outside mask 
tItee base,' r required) in wooden Crate, 17/6, care. 2/0. 
NEW SURPLUS MICAS. Wire- ended. 75, 2,000, 
;'.n00 pl'. One doz. each value for 2/9 (post 9d.). 
ELECTROLYTICS. 401u fd. 230 v., 2/9. 32-5 32 mid- 

-., 43. 35 18 mid. 350 v., 8/9. 
,JEW CARBON RESISTORS. Assortment of 20 

dereut l watt, 241. 12 different 2 watt and 5 watt 
2 6. Both selections poet 6,1. 
ROTARY SWITCHES. 23u v. 15 a. double pole. 
Attractive knob with channe insert, 118, 

VALUE FOR MONEY STOCK LINES. 
500 v. WIRE -ENDED CERAMICS. At the lowest 
Twice- on the market for current maniai ssmure, 
I, 2, :I. 4. 7. 7.5. 110. 15. 22. 27, 33, 39, 47, 56, 75, 
100. 150, 200, 270, 330, 390, 47(1, 1.000, 2,000, 
3,100 1.F., 84. 716 doz. 5,01/0, 10,509 p1,., 10d. 
9 8 doz. 
WIRE WOUND RESISTORS (Slüicone coated).- 

- 
x, 

50, IOo. 155, 2011, 450, ;350, 500, 1,000, 1.5K, 2K, 
.16. 5 -5K. 5K. 6 -SK. 10K, 5 w., 1/3 : 10 w, 1 /8: 

15 "-., 1'9 ; 15(5, 18E, 20E, 25E, 33E. 5 w., 1/9; 
15 a., 2,3 ; 47E, 5 w., E;3 , 10 w'., E /8. 

LATEST " OEN " BOOKS 
PRACTICAL TRANSISTORS & TRANSISTOR 
CIRCUITS, -Build these new circuits nue' lining 
your own home made transistors, 318. Post 3d. 
TRANSISTORS & CRYSTAL DIODES.- 1'lear, 
1u1le. bat thorough. Theory .6 circuits, 5/ -. 

HOME -MADE AERIALS FOR TV AND F.M. 10 
Ie.i F,,r and luablc data, 2 /8. l'ont 3d. 
RADIO -CONTROLLED MODELS FOR AMATEURS. 
Theory arid rountrnetion, various systems, both 

i mule and arh-ane,:,l design,, 5i -. Post 4d. 
PRACTICAL P.M. -F n. fully explained with lote 

nits i r home 6,1nstruction. 5; -. Post 4d. 
VALVE EQUIVALENTS. (Genuinely at- a- glance), 5 / -. 

S7 { \I1 l'OR FIL!, EARCAIN LINT 3d, 
Pl.a. -r Blow poet et packing ou orders under LS. 

REED &FORD AINSDALE. SOUTHPORT. 
(]Tail order only) 
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Tenth Edition 

Practical Wireless Service Manual 
17,6 or 18/- by post from 

George Newnes Ltd., Tower House, Southampton 
Street, Strand, London, W.C.L 

teract the negative bias and cause the grid to go 
positive with respect to its filament. The 4.7 megohm 
resistor between the anode of V3 and the anode 
of V4 introduces a small degree of negative feedback. 
Bias for the output valve is developed across the 
120 -ohm resistor situated in series with the H.T. 
negative lead. 

The Power Circuits 
On mains H.T. voltage is supplied by the 14B261 

H.T. rectifier in a half -wave circuit. The 1,735 -ohm 
10 -watt resistor, in conjunction with the electrolytic 
capacitors, smooths the H.T. voltage, while the 
1,780 -ohm 5 -watt resistor serves as a voltage dropper 
for the valve filaments, which are series connected. 
A voltage selecting resistor is connected in series with 
the mains supply at the input side of the rectifier. 

A Modification 
At one time, on early models, the 100 liF electro- 

lytic C4 was connected between pin 1 of V4 and 
chassis. It was found, however, that the surge current 
of C4 flowing through V4 filament when switching on 
often resulted in its premature failure. This was 
overcome by connecting C4 to pint 7 of V4, 
illustrated on the circuit at Fig. I. This modification 
should be carried out on all former receivers of this 
range and at the same time a 25 iiF 12 -volt electrolytic 
should be added between pin t of V2 and chassis. 

Alignment 
The I.F. stages should be aligned first by applying a 

modulated 360 kc /s (833.2 m.) signal, via 0.1 pF 
capacitors -one in each lead of the generator - 
between pin 6 of V2 and chassis and adjusting the 
primary (Fig. 2) of I.F.T.2 for maximum output. The 
signal should then be altered to 362 kc /s (828.7 m.) 

lá/ume Control Battery/Maio /Wavech . çe Tuning 
Switch Conoénserc 

e 1 SI -S5 

f 

t.,FT,2 

V4 V3 L 
Primary 

Secondary 

Primary 

Secondary 

8 8! ! 
%FT2J 

T2 

45 

1® ® 
L 

Fig. 2 (top) and Fig. 3 (bottom). -Top and underside 
views of the chassis. 

and the secondary (Fig. 3) of I.F.T.2 adjusted for 
maximum output. 

After transferring the signal, still through a 
capacitor, to the white lead on the frame aerial tag 
panel, the primary (Fig. 2) of I.F.T.1 should be 
adjusted at 360 kc /s for maximum output. The 
secondary (Fig. 3) should be adjusted at 362 kc /s 
for maximum output. The input signal should always 
be kept as low as possible consistent with usable 
deflection on the output meter. 

R.F. Alignment 
Check the position of the tuning pointer in relation 

to the scale and adjust if necessary. With the gang at 
maximum capacitance the pointer should be arranged 
to coincide with the 2,000 -metre mark on the scale. 

A signal must be injected either inductively by 
connecting a loop across the output leads of the 
generator and setting it up about 2 ft. away from the 
set or capacitively by draping the " live " generator 
lead in proximity to the cabinet. On no account must 
a direct connection be made to the frame aerials 
as this will tend to detune them and give rise to false 
alignment. 

Adjust generator to 600 kc /s, modulated, and the 
receiver to 500 metres. Adjust L3 (Fig. 3) for maxi- 
mum output. Adjust generator to 1,500 kc /s and 
receiver to 200 metres. Adjust T2 (Fig. 3) for maxi- 
mum output. These operations should be repeated 
until optimum tracking over the medium waveband 
is secured. 

Tune the generator to 300 kc /s, still modulated, and 
the receiver to 1,000 metres. Adjust T3 (Fig. 3) 
for maximum output. Tune the generator to 160 
kc /s and the receiver to 1,875 metres. Adjust L5 
(Fig. 3) for maximum output. Tune generator to 
210 kc /s and receiver to 1,429 metres. Adjust TI 
(Fig. 3) for maximum output. Repeat as above. 

General 
Valve, coil and trimmer positions are shown in 

Figs. 2 and 3, while in Fig. 4 are shown details of the 
cord drive. Nylon or fishing line is suitable for cord 
replacement ; a length of approximately 20in. is 
required. The lead from the output side of the H.T. 
rectifier may, if pulled tight, short on to the fins of 
the rectifier and cause damage to associated resistors. 
This should be watched out for during servicing. 

SOMETHING DIFFERENT IN CHRISTMAS 
GIFTS 

Send your friends who are radio -enthusiasts an 
original and really acceptable Christmas present 
this year -send a year's subscription for 
PRACTICAL WIRELESS. For twelve whole 
months your gift will bring them repeated pleasure, 
and each new issue will be a renewed reminder of 
your good wishes. 

And no gift could be easier to arrange ! Just 
send your friends' names and addresses with your 
own and remittance to cover (an annual subscription 
for PRACTICAL WIRELESS -12 issues, including; 
postage -costs 18s.Od.) to Subscription Manager 

. (G.I.), George Newnes, Ltd., Tower House, i 
Southampton Street, Strand, London, W.0 2. 
We will despatch first copies to arrive in good time 
for Christmas, together with an attractive Christ-; 

; mas card, made out in your name, to announce 
your gift. ' 
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ews from the Trade 
TELETRON SUPERSONIC OSCILLATOR COIL 
THE careful filtering of H.T. supplies and the use 

of humdingers, etc., in the L.T. supply to tape 
recorder amplifiers often fail to remove residual 
50 cycle hum, which, in many cases, may be due to 
induction between heater and grid of the pre- 
amplifier valve. 

The new teletron coil, type SSO, is designed to 
overcome this problem by providing a heater supply 
to the pre -amplifier valve at supersonic frequency, 
and also supplying record and erase bias from a 

single oscillator valve with 
excellent waveform and regula- 
tion. Each coil is adjusted during 
test by means of the iron dust 
core to a nominal inductance of 
9MH. The price is 15s. each. - 
The Teletron Co., Ltd., 266, 
Nightingale Road, London, N.9. 

WALL EDUCATIONAL 
CHARTS 

A VALUABLE set of three 
wall charts has been issued 

by Educational Productions, Ltd. 
These show, in clear diagram- 
matic form, the basic principles 
of electronics and of radio. The 
fï rs t chart deals with amplification, 
showing the movement of elec- 
trons and the operation of the 
valve as an amplifier. This is 
followed by charts on reception, 
the valve as a detector and 
oscillator and the principles of a 

Teich. m SSO ' typical superhet receiver. 
coil. These charts (measuring 

19ín. by 24ín.) have been 
published in collaboration with the E.M.I. Institute, 
through whose kind generosity they are available to 
schools in this country at the purely nominal cost of 
3s., and as such they are really outstanding value. - 
Educational Productions, Ltd., East Ardsley, Wake- 
field, Yorks. 

PHILIPS HIGH FIDELITY LOUDSPEAKERS 
'I` WO high fidelity loudspeakers (8in. type 9710 and 

12ín. type 9762) -the first in a new range -have 
been introduced by Philips Electrical Ltd. These 
are each available in two versions -single cone 
( /00) and dual cone (M). The prices are : 

9710/00 £6.2.6 (tax paid). 
. 9710/M £6.12.6 (tax paid). 

9762 /00 £10.0.0. 
9762M £10.10.0. 
These loudspeakers have been designed to meet 

the needs of those who require true high fidelity 
units which provide a wide frequency range, excellent 
transient response and adequate power handling 
capabilities under normal domestic conditions. 

A number of special design points are incorporated. 
The air gap is long, so that even at the greatest 
amplitudes the coil is completely enclosed in a 
homogeneous magnetic field. The cones are extended 
rearwards to the apex, which fits into a conical 
recess giving excellent air damping. A copper ring 

is inserted in the air gap and this keeps the voice 
coil impedance constant over the entire frequency 
range. The resonance frequency of these loudspeakers 
is very low, resulting in an extremely straight low 
note response curve. " Ticonal " steel is used for the 
magnets. This material makes possible high flux 
densities from modest sized magnets. 

The dual cone M versions of these loudspeakers 
are claimed to cover the entire audible range. A 
smaller cone of stiffer material is attached to the 
main cone ; this increases the high frequency 
response. It is claimed that greatly improved diffusion 
of sound is achieved by this design. The small cone 
acts as a diffuser for frequencies below 10 kc /s. 
generated by the large cone ; likewise the large 
cone reflects frequencies above 10 kc/s produced by 
the small cone. 

Technical Specification 

Power handling capacity 
Voice coil impedance :.. 
Cone resonance ... 
Efficiency... 

Flux density . 

Total magnetic flux 

Magnetic weight... 

9710 (Sin.) 9762 (12in.) 
10 watts 20 watts 

7 ohms 7 ohms 
50 cycles 45 cycles 
4.5% at 14% at 
400 cycles 400 cycles 

8,000 gauss 11.000 gauss 
97.000 134,000 
Maxwells Maxwells 
428 gram 1,075 gram 

THE " FLEXTIDY " 

NOT only experimenters but also many normal 
domestic users often find that some piece of 

apparatus is fitted with an unduly long flex, and, when 
it is required near -by, the unwanted length óf flex 
trails on the floor or, apart from looking untidy, 
becomes dangerous due to twisted loops, etc. These 
troubles may be overcome in a simple manner by 
winding the unwanted length of flex round a strip of 
material, and a neat device is available from F. E. 
Conway and is illustrated below. Made in transparent 

The neat I /cm ich 

plastic material its hooked ends enable flex to be 
wrapped round it and held firmly, unwrapping as 
required. The price is 7d. -F. E. Conway, 3, May- 
fair Road, Marton, Blackpool. 

NEW 4 -WAY SELECTOR 
A NEW miniaturised 4 -way voltage selector, 

type BMVS /4. developed from the B9A (Noval) 
Valveholder, is announced by the McMurdo Instru- 
ntent Co., Ltd. 

The socket is a standard moulded B9A Valve - 
holder in which certain contacts are omitted. The 
moulded plug is engraved with the appropriate mains 
voltage figures and is captive to the socket so that it 
cannot be completely disengaged.- McMurdo 
Instrument Co., Ltd., Victoria Works, Ashtead, 
Surrey. 
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The Tape Recorder 
you've been waiting for! 

))))) TAPE RECORDER 

PRACTICAL WIRELESS 639 

e 

The 

Only 

SSgns. 
Three hours' re- 
cording and play- 
back. Three speeds. 
32in., 71in. and 1Sin. per sec. 
Electronic eye, Four erase and 
record heads. Completely automatic 
with push -button controls. Lightweight 
and compact. fitted in handsome suitcase 
in simulated pigskin with continental fittings. 

This recorder is available on the M.O.S. Personal Credit Plan, providing easy repayment terms and low service charges, pay- ments being over any period up to a maximum of 18 months. Alternatively, CREDIT SALE TERMS are available, repayment being by 9 equal monthly instalments. Send ßx details. 

E. & G. MAIL ORDER SUPPLY CO. Rodin Centre, 
33, Tottenham Court Road, London, W.I. MUSeum 6667. 

More 6f Gladstone " Bargains 
Special. 1 -V gram. amplifier, metal rect., 6!.in. speaker, 
gain -on -off, tone; mains trans., on baffle with Tygan front 
N709 valve ; all for E3 carr. paid. 
Ditto in Rexine carrying case with 4 -speed autochanger 
with turnover head. ¿15.10.0 carr. pd. 
Battery charger 2, 6 and 12 v., I -amp. 30/- (or kit 25/ -). 
A,M. /F.M. chassis 6 v. and magic eye ; with o.p. trans. ¿19/19/- 
(10 /-). 
3 Waveband A.M. chassis 5 v. with o.p. crans., E9/19/6 (7/6). 
Midget 5 v. A.C. /D C. A.M. Chassis, with Sin. speaker. 
ES /19/6 (7/6). 
Valves included in all of above (not ex- Govt.). 
3 -speed mixer autochangers. Collaro E8. 
B.S.R. gram. motor 200 -240 v. with pick -up, ¿4T5/- (5 / -). 
D.C. to'A.0 converter 200 -250 input 220 v. 50 c.p.s, 75 W. 
output converts your A.C. motor for D.C. mains, 14/4/. (6/.). 
Collaro mixer changer in cream carrying case, /12/19/6 (6/ -). 
Battery charger 200-240 v. in 2 v. 6 v. 12 v. I -amp., 29/- (2/6). " All dry battery " eliminator for 4 low consumption valves 
(200 -240 v.) 90 v. 12 m,a. 1.4 v. 125 ma., 45/- (2/ -). 
Block condensers 4mf. 600 v.w., 5/- ; 4 mf. 1,200 v.w., 8/6 ; 

1 mf. 4 k.v.w., 20/-; 0.5 mf. 6 k.v.w., 35/- ; Electrotytics 
2.5 mf. 12 v., 8d. ; 25/25 v., 9d. ; 50/12 v., 9d. ; 250/12 v., 
1/- ; 50/25 v., 1/. ; 2,000/50 v., 6/6 cans dented ; 12 mf. 275 v., 
11/11; 32 -32 mf. 350 v. cyl. can., 3/3 ; paper tub. tropical, all 
5 kv. d.c.w. .001 mf., .002 mf., .005 mf., all 1/6 ; .01 mf., .02 
mf., .05 mf., 2 /-, 

Pléase odd postage on orders less thon 20/- small items. 
Carriage charges in brackets. 

GLADSTONE RADIO, 
(P.O. Box No. 8), CAMBERLEY, SURREY. 

See also our Practical Television advertisement 

BE N SO N ' S 
ETTER 
AR AINS 

MORSE KEYS, large, î,8 ; «mall, 2(6. ..,, itches, 
KNIFE. large, 10/ -. G.P.O. type HANDSETS, 

w, 10, -. Condensers, BUTTERFLY. 25 pi., 
2 / -. SPEAKERS, new, 8 inch, in round metal. 
grey case, with on/off switch, 27;8 (post 3' -), 
Dipole hum/afore, Perspex. for Dn. rods. 34. 
Board charging D.C., with 10 terminals. 
knife switches, 2 500 holders, 't fuses, wired. 

(post 2/6)- BRAND NEW. Command 
receivers. I.5 -3 resets. with 6 valves, 551 - 
(poet 3i-). BC464, 45, -, YIBRAPACKS : Teti 
Travers 12 v. to 1:50 v.:01 mA. synch.. smoothed 
15/8 ; 12 v. to 110 v. 30 tuA. stabilired, 1016 
(P.P. 3i- emh), RE8.112/114 ITR1987), with 
3 /EF01, 2, ELUI, - gang tuner, new, 374. 
Circuit 1' -. MOTORS : Gram. 230 y. Induction. 
78 r.p.m. with governor (Garrard). 301- .(pout 
2/9) : SYNCH. 130 v. geared to I r.p.m. Beal, 
new, 22,8 ' Synch. lW v. 3,010 r.p.m. (OVA.. 
101-. SUPPRESSORS, radio interference, 
ex -A.M.. 5 8 ¡post 2'-). BRAND NEW UNITS, 
TYPES R.F. 2S or 27, 27/8: RF24, RFut2. 
10,8 (Post 2101. DYNAMOTORS (Post :l' .: 
EDD7STONE 12 v. to 1911 s. 75 tuA.. rased, 15 - 11 V. to :m0 V. 200 as mA.. cased, 35-- 
carr. -8;0). P.M. !t v. to 760 v. 1)5 ittA.. and 
6.3 v., 2.5 A., 10/6. CLOCKWORK Con- 
tactors, mpulses per se 8'6. U.N.A. 
type, small. 9,8. THROAT BICS., l'.S.A.. 
new, S'a. METAL RECTIFIERS : tOto v. 3n 
mA., 61-. 501) y. 500 in 10,6. 1.000 v. 30 tut At, 
4I8 

roses, 
new. 153 i n.. 

I.F. AMPLIFIER 
itch. 
178. 

I:LO mc,r, with yokes. 16,6 postage 2M each). 
RELAYS, 6 v. 2 break, 156. I.F.T.'S. Its 12 
nc /s., eatmed. new, 1;3. a315s Cs itpacke. 
new, 12'8. Used. 0,9. CHOKES_ L. F. Ferranti, 
IOH, litO rnA., ecreelted. 7.8 ' 1118, 2011 car A. 
8/8 ; 311, 2110 mA.. 6/6. R1392A. 100,150 Ines.. 
13 valves, used, goo,l condition (damaged 
peters), S4 tears. lo: -). 8 I.F. 365 F, Strips only, 

complete. . new. with valves, 25/ -; lens valve,., 
12/6 (post 216). 11TALS, Octal, 6.2 m and 
N me's., each 5 / -, , . 

1 -ist and enquiries. 0..4.E, please! Terns: 
C.W.O. Postage extra. Immediate deepateh. 
Callers ar.l P,I.t, W. A. BENSON ,WW,, 138, 
Rathbone Road, Liverpool, 15. SEP 8853. 
Ca11er. SUPERADIO IW'cbapeh LTD., 116, 
Whitechepel, Liverpool, 1, ROY 1130. 

WHY WASTE TIME 
Give that net its best chance 
FIT QUALITY COMPONENTS 

Catalogue (/- 
Parts for the following : Manual 
Osram " 912 " Plus Amplifier .., 4/- 
Mullard 10 -watt Amplifier .., 3/6 
The Coventry 

2 -wart Amplifier ... 
4 -watt Amplifier 
6 -watt Quality Amplifier 

The Coventry A.M. Tuner Unit 
Denco F.M. Tuner Unit ... 

Complete Component Price Lists will be 
supplied with each Manual 

COVENTRY RADIO 
EST. 1925 

If 3, DUNSTABLE ROAD, 
LUTON, 

BEDS. 
Phone : Luton 2677 

RADIO VALVE SUPPLY 
GLAZEBURY, Nr. MANCHESTER 

VALVES GUARANTEED 
6V6 
6SL7 

6F6 
fiSH7 
6.15 

71- 
616 
6/6 
616 
5!- 

6106 8/6 EF50 PY81 9 6 
8AC7 5/- EAC91 8 -PL81 10 6 
12A07 8i- EF91 6 - EY51 10,- 
6C4 5i- ELK 6 -11T33C 96 
6F33 8i- EF80 9 - 5Z4 8/- 
R10 4/- ECL80 9;6 813 40/- 

Postage 6d. extra, 

LYONS RADIO 
LTD. 

Dept. M.P -, 3, GOLDHAWK ROAD, 
SHEPHERDS BUSH, LONDON, W.12. 

Telephone: SHEpherds Bush 1729 

REOKIVS;RS 'TYPE R.1132.-These are a high -grade receiver having a frequency range of 100 -125 Men (2.4-3 metres) and consist of an it -valve superhet with the following stages : R.F. amplfr. VR65. Freq. changr. VR65, Oscillator VR66, Stabiliser 
VS70, 3-I.F. amplfrs. VR53, Detector VR54, A.F. amplfr. VR57, Output 17R5 , B.F.O. 
V1153, Fitted with tuning meter, precision 
slow- motion drive, R.F. and L.F. gain controls, etc. Nicely made chassis with lifting handles. Site 19 fns. x 11 ins. x 18 ins. deep. For Rack or Bench mounting. Power requirements H.T. approx. 220 v. smoothed 
D.C. at 50 mA., L.T. 6.3 v. at 3 A. Circuit diagram with each. D1 good condition. 
PRICE ONLY 63.7.6, carriage 6:6. 
TWIN RIBBON FEEDER,- Standard 300 ohms impedance, transparent Permanoid insulation, conductor 14 36 tad. copper. Only 5/- for one dozen yards, then pro -rata at 41d. yd. 
TWLN P.A. LOt' DSPEAKERS. Bakelite horns mounted on metal mtg. plate with 
600 -ohm line transformer. 15 ohms voice coil. Overall size 9 ins. high x 11 ins. In condition as new. made for the Admiralty 
by Parnteko. PRICE 47'6. carriage 5 -. 
ELECTRIC SPRAY G I' \S, -For spraying paint, cellulose, lacquer. light oils. enamel. insecticides, etc. Operate from 200'250 v. A.C. mains. Ideal for those jobs in the Workshop. Home Decorating. Garden, etc. Supplied with assorted jets. ceiling adaptor, 
two containers, filter, etc., etc., and long 
flex. You just plug In and spray this modern. 
quick, easy and economical way. Brand 
new with maker's guarantee and instruction 
leaflet. PRICE ONLY 75; -, post 216, 
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BE SURE-4 
I CANT FIND WHAT'S 
WRONG -GUESS I'VE 
WASTED MY TIME 
AND MONEY 
O N UN J / 

GET r 4 "if you 

THE Sr. wont 
1 l0 

``K, HOMINI . 

time and 
up HOME 1]( money! 

CONSTRUCTOR'S HANDBOOK 

sae 

Our latest issue is beautifully printed on glossy art paper with a full colour cover ! 

Fucked with technical data, set building and servlcin3 hints, facts and formulae, 
resistance colour code, soldering hints. etc., together with descriptions, full parts 
lists and circuits of 22 famous outfits as listed below. Send 2/6 (plus 4d. post). 
*3 -valve superhet Feeder Unit. 
*4 -valve superhet Feeder Unit M.P. 

stage). with hi-fl and gram, switching. 
*Amplifier /Power pack for both above. 
*5 -valve Superhet A.C. with grant. 
*5 -valve Superhet A.C./D.C. 
*6 -valve Superhet A.C. (R.F. stns-). 
*6 -valve Superhet A.C. /D.C. (R.F. stage'. 
*Simple Continuity Tester. 
*Magic Eye unit. 
*Modified 40 Feeder Unit Circuit. ' *" P.W." Coronet AC4 Superhet. 
Our renowned" Easy -as- A.B.C." FULL SIZE Construction Sheets are available FREE 
with orders enabling even the beginner to get professional results first lime 1 

Coll packs and I.F.Ts pre -aligned. We supply ALL parts for ALL circuits. 

I NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE TO NOVICE 

+ 

AND EXPERT ALIKE I DON'T DELAY -SEND TODAY 1 

* "P.W." Coronet A.C. D.C. 4 Supencct. * "P.W." Coronet Battery 4 Superhet. *Tape Recorder. 
*3in. Oscilloscope. 
*8 -valve Communications Receiver. 
*Signal Tracer. 
*5 -watt quality Amplifier. 
*10 -watt high -fidelity push -pull Ampli- 

fier. 
*Signal Generator. 
*Crystal Set. 
*Local station high -fidelity 

T.R.F. Feeder unit. 

(Dept. 
TRODING 

Bournemouth 
LABORATORIES 

Hants 
N 

VALVES 
SAME DAY 

SERVICE 
All Guaranteed New and Boxed 
1.4v. midget, 1115, 1S5. 1T4, 1115, 364, DAF91, 
DF91, DK91, DL92, DL94 ; any 4 for 2718. 
1A7GT12/8 6V6G 7/- DH77 8/8 EY51 1018 
105GT11/- 6V6GT 7/- DK32 12/6 EZ40 81- 
1H5GT 6X4 7/8 DK92 8/8 EZ41 8,- 

11/6 6X5GT 8/9 DK96 7/6 EZ80 8/6 
1N5GT 7B7 8/- DL33 11/6 FW4/500 

11/6 7C5 8/- DL35 11/- 10/- 
IRS 8/6 7C6 8/- DL96 7/6 GZ32 12/6 
1S5 7/3 757 8/- EABC80 KT33C 
1T4 7/3 7S7 9/- 719 10/- 
1115 7/3 7Y4 8/8 EAF421116 KT63 7/6 
3A5 8/8 10C1 12/8 EB91 6/9 MU14 8/6 
3Q5GT1 /8 10F1 101- EBC33 7/6 PCC84 8/6 
3S4 
3V4 816 lOLD110/6 

ÉBF80 8/8 PCF11/6 
5U4G 8/- 10P14 13/6 ECC4012/8 PEN36C 
5Y3GT 7/6 12AT7 8/6 ECC81 91- 
5Z4G 9/- 12AU7 7/6 

1217GT 

12K7GT/8 

SAKS 
6AL5 

6AQ5 

6BA6 
6BE6 
6B W6 
6C9 10 /- 
6F1 13 /- 
6F6G 8/8 
6F13 13/- 
6F15 12 /- 
6.56 6/- 
6K7G 5/- 
6K7GT 6/- 
DOG 7/9 
6K8GT 9/6 
8L18 10/6 

691GT /B 

5/- 
6/9 

7/6 
8/6 
7/9 
7/8 
7/9 

6U4GT 
14/8 D1'96 7/6 EM34 10 /6 

Postage 5d. per valve extra. 

READERS RADIO 
24, COLBERG PLACE, STAMFORD 
HILL, LONDON, N.16 STA. 4587 

12K8GT816 

12Q7GT12/8 

1487 12/8- 
20L1 10/9 
20P1 18/9 
25L6GTg 

25Z4G 9/6 
35L6GT9/6 
35Z4GT 8/- 
50L6GT819 
B36 158 
CCH3516/- 
DAC3211/6 
DAF98 7/6 
DCC90 816 
DF33 11/6 

18i- 
ECC83 9l6 PEN4518/- 
ECC91 8/-PEN46 6/6 
ECF8012/6 PL33 14/6 
ECF8213/6 P1s81 11/9 
ECH3510'3 PL82 9/- 
ECH42 PL83 1119 

10/- PY80 9/- 
ECH81 8/8 PY81 9/- 
ECL80101- PY82 7/9 
EF37A PZ30 18/- 

91- U25 12/6 
EF39 8/- U37 15/6 
EF40 15/111150 7/6 
EF41 9181778 7/6 
EF42 12/8 UBC41 8/9 
EF50 7/6 UCH42 
EF80 9/- 10/3 
EF85 8/6 UF41 9/- 
EF86 11/6 UL41 101- 
EF91 7/6 UM 11/6 
EF92 6/6 UY41 8/6 
EL32 6/- W77 8/6 
EL41 10/6 X79 1216 
EL84 10/8 Y63 7/6 

",';BENNETT COLLEGE 
can train your mind to SUCCESS 
WHAT CAREER 
DO YOU WANT? 

Building 
Carpentry 
Commercial Art 
D i.NI Engine. 
Draughtsmanship 
Electrical Eng. 
Fir. Engineering 
M han.. Eng. 
Quantity Suurveying 
Radio Eng. 
Surveying 
Telecommunications 
Television 

Accountancy Exams. 
Auctmnaor's Exams. 
Beak -keeping 
Civil Ur,. 

I Education 
Journalism 
Languages 
Mathematics 
P olice Subjects 
Salesmanship 
Swraann Ennui. 
Shorthand 
Short Story Writing 
and many others 
GENERAL CERT. 
OF EDUCATION 

THROUGH 
PERSONAL POSTAL TUITION 

A FREE book vital to your career! 

Read how the famous Bennett College can .help you 
to success ! Send now for this recently published 
FREE book, Train your mind to SUCCESS ", 
which tells you about The Bennett College proven 
access in postal tuition . 

and how it can help you to 
success in your 
CUM. 

/a W 

/ i 
7. 

¡ 
/ber''Olr fe/ 

To The Bennett Collate (That. K.104N,. Shrift l 
Please send me, tth r bA . 

r 

or 
'Train year mind to SUCCESS' and r e Cr / 
Prospectus on: 

stmacr 
NAME 

ADDRESS 

sau Of lode st) Please tonte in Block L 

TH /F COUPON 
COULD BE YOUR 

PERSONAL PASSPORT 
TO SUCCESS. 

Send, NON / 

SOUTHERN RADIO'S WIRELESS BARGAINS 
TRANSRECEIVERS. Type " 38 " (Walkie-Talkie). Complete 
with 5 Valves. In Metal Carrying Case. Ready for use. Less external 
attachments, 30/- per set. ATTACHMENTS for use with "38" 
TRANSRECEIVER : HEADPHONES, 15/6 ; THROAT MICRO- 
PHONE with Lead & Plug, 4/6 ; JUNCTION BOX, 2/6 ; AERIAL, 
2/6. 
TRANSRECEIVERS. Type " 18 " Mark III. TWO UNITS 
(Receiver & Sender) contained in Metal Case. Complete with Six 
Valves, Microammeter, etc. LESS EXTERNAL ATTACHMENTS. 
E4 /10 / -. 
TRANSMITTERS.- T.1154- Complete all valves, etc., etc. 
Perfect order. 3 frequencies. £2/7/6 in transit case. Delivered 
U.K. 
RECEIVERS. Type " 109." 8 -Valve S.W. Receiver with VIBRA- 
TOR PACK for 6 Volts. Built -in Speaker, METAL CASE, LS. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. BRAND NEW. A 
Wealth of Components. GYRO MOTORS. REV. COUNTERS, 
GEAR WHEELS, etc., etc. Ideal for Model Makers, Experimenters. 
etc., D. 
LUFBRA HOLE CUTTERS. Adjustable sin. to 31in. For Metal, 
Wood, Plastic, etc., 7/-, 
RESISTANCES. 100 ASSORTED USEFUL VALUES. Wire 
Ended, 12/6 per 100. 
CONDENSERS. 100 ASSORTED. Mica, Metal Tubular, etc., 
15/. per 100. 
PLASTIC CASES. 14in. x 10 2!n. Transparent. Ideal for Maps, 
Display, etc., 5/6. 
STAR IDENTIFIERS. Type 1 A -N. Covers both Hemispheres, 
in Case, 5/6. 
CONTACTOR TIME SWITCHES. In Sound -proof Case, 
Clockwork Movement. 2 Impulses per sec. Thermostatic Control, 
11/6. 
REMOTE CONTACTORS for use with above, 7/6. 
MORSE PRACTICE SET with Buzzer on Base, 6/9. Complete 
with Battery, 9/6. MORSE TAPPERS. Std. 3/6 ; Midget, 2/9. 
METERS & AIRCRAFT INSTRUMENTS. Only need Adjust- 
ment or with broken Cases. TWELVE INSTRUMENTS, including 
3 brand new Aircraft Instruments. 35/ -for 12. 
CRYSTAL MONITORS. Type 2. New in Transit Case. Less 
Valves, 8/ -. 

Postage or Carriage extra. Full List or RADIO BOOKS, 2 }d. 

SOUTHERN RADIO SUPPLY LTD., 
11, LITTLE NEWPORT ST., LONDON, W.C.2. GERrard 6653 
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The Editor does not necessarily agree with 

A 3in. Oscilloscope 

SIR, -The writer was interested in the comments on 
the push -pull amplifier for the 31in. scope 

made in a letter by R. Tring in the September issue. 
Certainly Mr. Tring is correct in a part of what he 
says -the circuit of the first section can certainly 
be regarded as a cathode follower witl¡i an anode 
load. However, I do not agree that a cathode follower 
with an anode load will 
behave in the same man- 
ner as a normal cathode 
follower. The circuit can 
be taken as roughly a 
parallel with an amplifier 
valve with an unbypassed 
bias resistor. Certainly 
if a further resistance is, 
in the case of a single 
valve, added between the 
cathode bias resistor and earth, the gain of the circuit 
will be reduced until it is just slightly under unity - 
as in the case of a concertina phase split circuit. 
However, in this case we are coupling in another 
valve, so what happens is that the current from 
the cathode circuit of the second valve offsets a part 
of the current from the first section. If the impedance 
of the cathode circuit were to approach infinity, 
as in the case of a long- tailed pair where a pentode 
is used for the coupling resistor, one half of the 
voltage fed to the grid of the first section is developed 
across the cathode load ; thus only one half of the 
input voltage to the grid of the first half actually 
appears between grid and cathode. The other half 
appears between grid and cathode of the second 
section. Thus with an infinite impedance in the 
cathode circuit the output is perfectly balanced. 
The circuit used was a forerunner of the long - 
tailed pair, and was responsible for its develop- 
ment, and the near approach to perfection is 
obtained when the value of the coupling resistor 
is 10 or more times that of the cathode bias resistor. 
The method suggested for obtaining bias can cer- 
tainly be used, and where the amplifier is to be 
directly coupled to the deflector plate is to be thor- 
oughly recommended, but not for any other applica- 
tion, as the circuit drift is liable to set the bias on the 
two sections so that they are widely different. This 
would give rise to severe distortion -unless, of course, 
the balance was carefully set. -JAMES S. KENDALL 
(Birmingham). 

I.F.. Frequencies 
sIR,- Reference the letter from M. C. Sykes, in 

your August, 1956, issue. 
In the listed frequencies he queries the RI155A 

I.F. as 280 -650 kc /s. 
I believe that the correct I.F. for this receiver is 

562 kc /s, the B.F.O. operating on 281 kc /s, half of the 
I.F.-R. L. EDGINTON (ZC4GF) (B.F.P.O. 53). 

opinions expressed by his correspondents 

F.M. Results 
SIR,- Recently my wife and 1 were able to listen, on 

headphones, uninterruptedly to the opera from 
Glyndebourne via the BBC's V.H.F. service while a 
thunderstorm was in progress of sufficient severity 
to damage houses in the vicinity. 

Perhaps it is because I am an ex- wireless operator, 
but it seems to me that thus to scotch radio's greatest 

bugbear and to make 
"é possible interference -free 
i listening in conditions 

hitherto thought to be 
intolerably disagreeable 
and even dangerous, is 
the greatest advance in 
domestic wireless recep- 
tion ever made. Indeed, 1 

i find the A.M. rejection 
properties of a correctly 

functioning ratio detector quite uncanny. An 
unsuppressed hair -dryer running in the next room 
creates a roar when off tune which is rendered 
inaudible by simply tuning to one of the Wrotham 
V.H.F. transmissions. [Suppress it ! Ed.] 

I do not think that at present the quality of the 
V.H.F. transmissions is noticeably better than can 
be got on medium waves with a receiver which slakes 
no concessions to the selectivity problem. But where 
I live the Third programme, for example, cannot be 
listened to with pleasure on such a receiver. 

In thew present state of development F.M. 
receivers are undoubtedly very difficult to make and 
adjust, and I would hazard the guess that it is because 
the home constructor has not so far been able to be 
the bearer of glad tidings in connection with V.H.F. 
to the extent that he always has been with other 
developments in radio that V.H.F. is not yet being 
taken up to the extent that its merits warrant. -THos. 
B. SANDERS (Ilford). 

SIR,- Regarding " F.M. Results," by G. Prentis, of 
Elstree, September, 1956, " Open to Discussion," 

1, for one, have heard good transmissions of F.M., 
but in Germany. I have just returned after 2# years, 
and I can say that over there I only listened to A.M. 
transmissions, while the F.M. stations transmitted a 
programme not of my choice. 

1 am waiting for England to cover all areas on the 
F.M. side of radio, as my position or location in 
England is very poor for receiving F.M. I, too, have 
tried to pull the BBC transmissions through the inter- 
ference of cars mainly on the receiver I operated in 
Germany. Whatever the aerial I used in Germany, 
longwire, short whip, a tap off the earth lines, bed 
frame and a length of welding rod, I still received very 
good F.M.; but over here in England I have tried 
two, three, and four element beams, folded dipoles, 
plus others, and I receive very poor results, but no fade, 
my receiver being a push- button wave change, and 

i.»....».».._. 
»_.».»»....»»_.»»»...» 

} 

Whilst we are always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to wooly diagrams or provide mslnrctions for modifying 
commercial or surplus equipment. ti'e cannot supply 
alternative details for receivers described in these pages. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. If a posted reply is required 
a stamped and addressed envelope must be enclosed with 
the coupon from page iii of cover. 
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separate tuning for F.M. and L.M.S. I can change over 
to compare transmissions, granted a vast quality, 
because of the distance in transmitters. I say, if 
G. Prentis waits a little time, he, too, will hear 
the amazingly clear transmissions, when one can hear 
music, talks and other programmes, clear from 
Q.R.M. I'm waiting and experimenting till the day 
I can listen to good, clear F.M., also waiting for a 
law to make motorists fit suppressors and other 
Q.R.M. makers. -Cpl. RICK GILL (Wallasey). 

National Amateurs' Association 

SIR, -As a regular reader of " Thermion's " page 
in your excellent magazine, I should like to pass 

some comment on his article under the heading of 
" A National Amateurs' Association." 

I fully agree that the listener is not catered for to 
the extent that the licence holder is, but most listeners 
start off as such as a stepping stone to getting a 
licence. The reason, in my opinion, for the dropping 
off in transmitting is not due to loss of interest, but 
mainly the technical and morse examination. Would 
it not be possible for a novice licence, even if the power 
allowed was only 2 or 3 watts ^, 

Perhaps if the R.S.G.B. proposed this, or a similar 
idea, to the powers that be and got this concession 
they may find a vast increase in membership. What 
are other readers' opinions on this ? -H. F. BARKER 
(Reading). 

Modifying R1155 -A Warning 
SIR, -in the article by K. A. Brook on modifying 

the R1155 comms. receiver, September issue, 
readers should be warned of the following. He states 
V3 and V4 are EF39 and V5 and V6 EBC33. If these 
valves are inserted in the receiver and the screening 
cans fitted it will be found that a dead short to earth 
of the H.T. supply will follow. Even if the screening 
cans are not fitted it will be found that all that comes 
out of the receiver is a loud hiss. The reason is that 
both the EF39 and EBC33 are metalfised valves -that 
is, they have a metal coating sprayed on their outers 
to act as a shield ; this coating is connected to pin one 

BINDING YOUR VOLUMES 
THE cost of binding periodicals in the orthodox 

way has become so prohibitive that we have 
introduced an alternative method for the con- 
venience of our readers. Normal binding costs, 
including postage, would involve the reader in an 
expenditure greatly in excess of the annual value 
of the issues. We have, therefore, arranged to 
supply readers with Easibind Cases complete 
with index for 11s. 9d. post free. These binders 
rigidly hold the issues, but each can be simply 
and quickly removed. 

Crossed postal orders should be sent to the 
publisher, George Newnes, Ltd., Tower House, 
Southampton Street, Strand, W.C.2. 

of the valve base, which is normally earthed. It will 
be found in the R1155 that pin one on all the valve 
bases is used as a tag point for the H.T., consequently 
this puts H.T. on the coating of the valve, and if 
perchance the metal screening can comes into contact 
with the valve a short takes place. It will also be found 
that if one tries to withdraw one of these valves with 
the receiver switched on he will receive the full H.T., 
a most unpleasant experience. Assuming that a short 
has not taken place it will be found. that the inter - 
electrode capacities of the valves are altered by the, 
metal coating, and in the writer's case caused the I.F.'s 
to go into oscillation, hence the loud hiss. 

The remedy is simple. Take a sharp knife and 
scrape off the metal coating (it comes away quite 
easily), finish off by applying Brasso or metal polish to 
the glass envelope and polish clean. Only then are the 
EF39 and EBC33 valves substitutes. -JOHN COUL.MAN 
(GM3HJC) (Edinburgh). 

Radio Amateurs' Examination 
SIR, -= Grafton Radio Society announce that they 

have again made arrangements with the Islington 
L.C.C. Man's Evening Institutes for an official course 
of instruction for the Radio Amateurs' Examination 
to be held this winter at Grafton School, Eburne Road, 
Holloway, London, N.7 (one minute from the " Nag's 
Head "). The class will meet on Monday evenings for 
radio theory 7 -9 o'clock, morse 9 -10 o'clock, under 
the direction of Messrs. S. H. Iles (G3BWQ) and 
L. Barber, commencing on Monday, September 
24th. 

Application in the first instance should.be made to 
the Grafton Radio Society, Hon. Secretary, A. W. H. 
Wennell (G2CJN) at 145, Uxendon Hill, Wembley 
Park, Middlesex. -A. W. H. WENNELL (G2CJN) 
(Wembley Park). 

AN ELECTROSTATIC SPEAKER 
(Confirmed from page 626) 

The method of using the speaker is as follows 
(deviations in the value of the resistors and condensers 
may be tried), the values given allow a cross -over 
of about 7,000 cycles. 

A= terminal connection of electrostatic speaker. 
B =zinc plate connection. 
Refinements to the speaker consist of curving the 

assembly so as to obtain greater diffusion, or fitting 
diffuser grilles to it. 

The assembly is so light that it can be fitted to 
most speaker enclosures ; it is necessary, however, 
to keep the leads to this speaker as short as possible. 

Do not enamel or treat the zinc plate after assembly. 
Such action may cause the dielectric to adhere to the 
underside of the zinc. It is better to cover the zinc 
with speaker fabric. 

Experimenters may proceed further with this type 
of speaker. The one described here represents the 
author's most successful model to date. Two or 
more speakers may be used in parallel to create 
spacial sound distribution. 

The Editor will be pleased to consider articles of a practical nature suitable for publication in " Practical Wireless." Such articles should be 
written on one side of the paper only, and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible 
for manuscripts, every effort will be made to return them if a stamped and addressed envelope is enclosed. AU correspondence intended for 
the Editor should be addressed : The Editor. ' Practical Wireless." George Newnes. Ltd., Tower House. 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 with the latest developments, 
we give no warranty that apparatus described in our columns is not the subject of letters patent. 
Copyright in all drawings. photographs and articles published in " Practical Wireless " is specifically reserved throughout the countries 
signatory to the Berne Contention and the U.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. " Practical 
-Wireless " incorporates " Amateur Wireless," 
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Convert your existing S.W. or 
broadcast receiver into a first -class 
communications receiver for the 
amateur bands. Designed by the 
manufacturers of the famous Mini 

,mitter Transmitting Equipment. if 
your present receiver covers either 
6 Mc /s or 1.5 MOTS (50 or 200 
metres) this compact, self -contained 
unit will give superb high frequency 
performance without alteration to 

'your existing set. Just connect to 
aerial and earth terminals. 
. Full band -spread on all bands 
covered by accurately calibrated 
slide -rule dial. Built -in A.C. mains 
power supply, switched to external 
supply for mobile use. 

PRICE £17 Os. Od. carriage paid 
Full details on request. Send S.A.E. to 

THE 
MINIM1TTER COMPANY 
37, Dollis Hill Avenue, London, N.W.2 

ALFRED PAD6ETT 
40, MEADOW LANK, 

LEEDS, 11 
Tel.: Cleckbeatoe 99 

AMERICAN MADE MINIATURE 
VALVE PLN STRAIGHTENER AND 
CLEANER. Bench type. Worth 30/ -. Our 
price. 2/6. Post free. 
CRYSTAL SET KIT. -Complete with 
G.E.C. Diode metal tuning condenser two 
station coil, four terminals and gen. sheet. 
51- complete. Post 2 /6. 
NEW VIBRATOR powerpack complete 
with spare vibrator. 12 volts in., 350 volts 
out. at 100 mills. Nice heavy duty sob. 22. Carriage 7/6. 
NEW TX 1154 MODEL 11.-Four wave 
band. Complete in maker's case. All alu- 
minium chassis, 37/6.. Carriage 12/6. 
NEW CO -AXIAL lin. 75 ohms CABLE. 
-Suitable all bands, 8d. per yd. Post free. METAL RECTIFIERS.-250 volts 100 
mills., 5 / -. 120 volts 60 mills., 21- : J50, 1'8. All 12 months' guarantee. 
RADIO VALVES with a 90-days' guarantee 
Post 9d. per valve, doz. lots post free 
less 5',, ; EF36. 4/- ; 6E7, 4/- ; 807, British 
4/- : 807. Yank, 6/- : 63N7. 6/- ; 6X5. 419 
606, 3/6 ; 954. 1 /3: 0301, 8d. ; CV63. 1/- 
6H6. 9d. ; 6H6, met. 1/3 : 2X2.3.43 : VU111 
1/6 : VR137, 1,3 ; V/195. 118: VR66, 1f- 
VR54. 9d.: 8D2, 1 :- : 6138, 2/- ; 6D6, 4'- 
6J5, 3/6 : KT33C, 6/ U14, 616: KT2 

HL2. 113: MS PEN, 7 pins, 3,- 
PEN46, 2,8 : ACEPEN, 2/6 ; 1.117, 1/3 
Type 46. 2/- ; Type 76. 4/- ; 123C7. 3/- 
12857. 3/- : 12116, I'- : 63104, 2/8 ; 4TSP 
2/8 : 42SPT. 216: Vß1130 /30, 4/ -. SLIDE -LOCK FUSES.-New ex- equipment 
-60 amp. 2/6 : 30 amp. 1,9 : 15 amp, 1/3. 
Poet 1' -. Doz. lots less 5 ',,, post free. 
MIXED B.A. NUTS AND BOLTS. - 
11b weight. 1' -. Post 9d. 
NEW METERS, 21 sq. 100 mills, 5/6. 
R.F. AMMETER, 3/6. Post li -. 
SWITCHES. -Toggle. 8d. Vac handle type, 
1f -. Electric fire type, 1 bar, 1;- ; 2 bar, 
1/6. Post 9d. 
MIXED RADIO PANELS full of Resistors 
and Condensers. 30 /- value. 1 Doz. Panels 
4/6. Post free. 
NEW F.F50 CERAMIC VALVE HOLD- 
ERS 219 Doz. Post free. 3d. each. Post 4d. 

1111000001 OOOOOOOOO 

PRACTICAL WIRELESS 

THE VALVE SPECIALISTS 

Bentley Acoustic Corp. Ltd. 
38, CHALCOT ROAD N.W.1 

PRlmrose 9090 

1st. Grade goods only. No seoonds or rejects. 
024 6/- 6SK7 5/8813 701- 116:3 12/6 
1A3 6/-6137.7GT 8/- 866A 12/6 HIM 10/- 
1.A3 6/- 63N7GT 8/ 884 10,8 HL'2 3/- 
1136 8/6 6097 7/6 (14(I 3/- HL13C 7'8 
111:.GT 11/- 6U40T 14/8 1203 ^'- lIL2:I 10;8 
11.4 810 6U7 8/8 5763 1218 111.41 7, 8 

1LD5 5f- 6V6G 7/- 7193 2/8 HL41DD 
1LN5 5/- 6V6GT 7/1 7473 7/6 12/8 
IN6GT 111- 6x4 7/- 9002 5/8 HYR2A 7/- 
1115 8 6 IIX5GT 8/6 9003 5/6 KBC2 88 
185 7/6 62414 12/8 9006 6/- KF35 9/- 
1T4 7/8 60.5 12/6 AC/HL/ KL35 8!8 
IU5 7/- 7M 12/8 DDD 15f- ñT d 5, - 
2A3 12/6 7B7 8,/8 ACBPen 6/0 KT33C 10/- 
2C28 4/- 7C5 8/- AC/P4 8f- KTW61 7/- 
2D130 /6 7C6 8/- AP4 7/8 KTW62 7;- 
2E1 410 7117 7/8 ATP4 3/8 KTZ41 8!- 
3A4 7/- 7Q7 8/- A231 12/8 RTZ63 8 - 
3A5 7/- 787 e/- BL83 7/8 L6:1 8(- 
3B7 8/6 7V7 8/4 CK523 06 8114 5/8 
3D6 2/0 7E4 8/6 CK525 8/8 31HL4 7/8 
304 9/- 8AS 12,/4 0V85 126 139413 15 - 
3Q60T 9/e 8D'2 2/6 Dl 81 MUH 81 
384 7/6 902 3/- D63 51- 0C3 9 

-3V4 

8/6 10C2 10f- DAF98 8,'8 OD3 9;- 
3U4 8/- lODl 7/6 DCC9O "- PABC80 
55/4 10/- lOFl 10/- DF96 6Ì8 15'- 
5X4 10/- 1009 111- DK9'2 81- PCC84 8'- 
5Y3 7/6 10P13 111- DEN 9/6 PCCB:i 121 
31(4 20/-111D3 15/- DL2 15'- PCFSI 8'- 
513 8/6 l'2.A8 6/0 DL96 9/6 PCF62 1118 
5Z4 8f6 12A8 15/- DLB10 10,'6 eC1.83 12,'6 
6A8 10f- 12AH7 12/8 E1148 2/- Pen25 08 
6.037 8,'- 12AH8 12/6 RA50 2'- Pen401111 
6.Cßs 10/- 12AT7 8/8 EABC80 8:8 
6AC7 6/6 12A117 8/- EAF4S 11- Pe/148 81 
6A115 8/8 12AX7 10'" EB:34 2'- P1.81 10,'6 
61407 12'6 l2BA6 9)- E541 8' P1.82 9.6 
6AJ8 10/- 1'2BE6 10/ 041191 8:8 PL8S 12/- 
6AK5 5/- 12E1 80f- EBC3 1216 FM12 4-- 
6AK8 10/- 12116 3f- EBC33 7/6 PM12M 8!8 
6AL5 6/8 lWSGT 4f- EBC41 10,- PMYB 12'e 
6AM5 5i- 12.17 9/8 EBF80 101- PY80 9'- 
6AQ5 71 12K7 9/- EC52 5'6 PY81 10/- 
6AQ8 1216 12Q7 9/- EC54 6,'- 10082 7b 
SATO 818 128A7 816 ECC3 I01 PY82 10/- 
6134 6/- 128C7 716 ECC33 6,/6 QP21 -/- 
6137 10/6 12907 7/6 EC535 816 QPLS 6/8 
SEAR 7/6 123117 5/6 ECCO 12,'6 Q8150,'15 
6E80 4/- 12557 8/- ECC81 9/6 10/6 
6B8M 4/8 1291C7 8f- EC4-82 101 800 71 
68E6 7/6 126Q7 8/ ECC83 1018 BP2(71 8'6 
6BG6 12/8 129147 7/6 EC084 121 81.417) 121 
65,16 (1f- 121150 7/8 ECCSS 10'-, SP61 3'6 
6BW6 7/8 12E4 10/6 E,CC91 6'- T11I)2.4 8:6 
68W7 10/- 14R7 10/6 ECF80 121 TH_:::: 12:8 
6BX6 10/- 19111 10/- F.CF82 148 "l'H::uC 25 - 

6BY7 10/-. 20L1 10/8 RC1133 10.8 T922 10 8 
6C4 7/- 20P:3 12/8 ECH42 108 1 Ir 12 
606 61825Y3 91- ECH81 9 1-I; 121 
SCR 8/ 25Z4 9/- EC1.N0 15 l""' -:8 
WHO 7/6 2515 8/8 01 10 6 I_:' 1211 
61313 6/6 27 7/6 0.09 12 6 7/8 
6F1 I2/6 2807 7/- EF36 4 6 1"7't 1016 
6F6G 7/8 :30 7/8 EFJ7.4 8 1 7, 71- 
6F7 1018:30C1 30/- EF39 6 :42" 12 6 
608 10/8 301.1 10/- E640 11 8 I tot 11f- 
6103 12/6 3l 7/8 EF41 91 I"4 1'42 11 - 
BFl3 11.6:151.6 9/ EF42 12;9 I'L'I'4I B'- 
6E17 :12/6 35Z-1 8/8 EF50(A) 7.'- I t H1_ 10'8 
6F32 10/6 35Z5 8/8 EF40(E) 5' 1 P41 91 
6033 12/6 33/31 12/8 EF54 5'- I ' 042 13:8 
OGfi 8/6 4IMP 12/8 EF80 8 6 1-1-.41 10/8 
61160 2/8 41MTL 7/8 RF85 9 [1,46 128 
6116M 306 4333 126 EF86 121 t 11 86 
f,JSG 5/- 5005 10/- EF80 10 t-1 '7 5 

5'6 351.6 816 EF91 9 1"1.<1:'2 ., £8 
656 6,'- 37 8/8 EMU 8 8 t-)1+4 Is 15. - 
6.170 6¡ 58 8/6 EL32 8' t l'a,71 8!8 
6H6 7l- 61ST 12/8 EL41 10;8 1'-1,7, 12!8 
6K70 5/66151' 10/4 E1,42 13 t"i'_':, 6'8 
6E80 8/-61S1YF 15/ EL81 15 cl'JI 76 
6K8GT 81472 8/6 EL84 10 6 c1'I:',:: 108 
6L6G 91- 75 7'- EM:34 10 1.-41 5- 
61,7 7/6 77 8/ EY.SI 10 8 X'it; 10 8 
1387 7/- 78 8/8 EYES 12 X106 I u 6.6 
6Q7 8/080 8/8EZ49 8 X 1 61 
6Q7GT 9/- 83 8/6 EZ4l 8 6 YUI I.:n 4- 
6167 8/8 85A2 121 EZ80 8 6 w: l"6 4- 
Ii4A7GT 8/ 130112 32l8 FC13 12 8 1"6:: ^8 
65(17 8/8 210LF 3/- G232 12 6 16;7 1016 
68107 4/- S07 816 GZ34 14 /7'/ 9i- 
68J7 8/- 808 25/- 1130 S:--'/.71(I 10/6 
Crystal Diodes (fleet grade) 0A71, GLX34, 
006E, 511, COIaE, all 7/- each: 

All bused. Fell makerli maker' guanmtee. Pont 63. each. 
Transit lnnarance (optional) 6d. per order. Shop boar+ 
8.30 to 5.31), Sots. I p.m. Why not 'phone or awire 
that argent order for immediate deepateh C.O.D. 
FREE List and conditions of sale S.A.E. 
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NEW 5th Edition 
011, "Wireless World " 

RADIO VALVE DATA 
to Characteristics of over 2,500 Valves, 

Transistors and C.R. Tubes. ' Price 4/6 Post 6d. ' ELECTRONIC NOVELTIES FOR 
THE CONSTRUCTOR. By E. N. 
Bradley. Ss. Od. Postage 4d. 

RADIO SERVICING VOL I. 
Pr BASIC ELECTROTECH- 

NOLOGY. By G. N. Patchett. 
55. Od. Postage 4d. 

11, HI -FI LOUDSPEAKERS AND 
ENCLOSURES. By A. B. Cohen. 

111, 

37s. 6d. Postage Is. 

101 D. Wilkinson. Ils. 6d. Postage Bd. 
k GUIDE TO BROADCASTING 

STATIONS. 1956 -57. "Wireless 
World." 2s. 6d. Postage 4d. 

TRANSISTORS IN RADIO AND 
TELEVISION. By M. S. Kiver. 
37s. 6d. Postage Is. 3d. ' A BEGINNER'S GUIDE TO 
RADIO. By F. 1. Camm. 7s. 6d. 
Postage 6d.- 

The MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

RADIO VOL. 3. By 1. D. Tucker & 

19 -23, PRAED ST., LONDON, W.2 ' Write or coll for our catalogue. 
Phone : PADdington 4185. 

Open 6 days 9 -6 p.m. 

FIRST -CLASS 

RADIO COURSES . 
GET A CERTIFICATE! 

QUALIFY AT HOME -IN SPARE 
TIME 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how ! r FREE GUIDE - -- 

The New Free Guide contains 132 
pages of information of the greatest 

( importance to those seeking such 
success -compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. ft may well 
prove to be the turning point in your 

FOUNDED 1885 -OVER -- 150,000 SUCCESSES ---I 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN, 

LONDON, E.C.I 
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RECEIVERS & COMPONENTS 

T.V. UNIT CHASSIS,- -Sound and 
Vision Strip, 27/6. S /het complete 
V'.strip, 10 valve holders (EF91, 
etc.;, less valves: free drawing, post 
2 6. Time Base, 10/6, Containing 
scanning coil, focus unit, line trans.. 
etc.; free drawing, post 3/6. Power 
Pack and Amplifier, 29/6. Mains 
E.H.T. 5kV, 325v. 250mA, smoothed 
H.T. heaters, 6v at 5 amp.. 4v at 
5 amp.. 4v, at 5 amp.: centre tapped: 
flee drawing, ins., carr. 5/6; S. out- 
put PEN45. P. Pack and Amp.. 22/6, 
Output stage 6V6 with O.P. trans., 
3 ohms matching; choke, smoothed 
H.T. 350v, 250mA, 6.3 v at 5 amp.. 
22v at 3 amp., 6.3v at 4' amp.. and 
4v centre tapped; less valves; iris., 
carr. 5/6. P. Pack and Amp.. 22'8. 
Output stage PEN45: O.P. trans.: 
choke; smoothed H.T. 325v at 250mA: 
4v at 5 amp.. 6.3v at 5 amp., 4v at 
5 amp.; centre tapped: less valves; 
ins., care. - 5,' -. O.P. Transformers, 

-1;3. Standard 2 -5 ohms. Why not 
keep a few on the shelf at this very 
cheap price ? Post 9d. or 6 for 2/ -. 
Coil Packs, 3/9. 3 w /band, complete 
with 2 gang , cond.; pair 465 I.Fs 
and dial (similar drawing free); 
post 2/3. Mains Transformers. 519, 
350- 0 -350v, 4 ± 4v htrs.: 200 -350v 
prim.' post 2/3. Mains Trans.. 3/9. 
350- 0 -350v, 4 12v htrs.; 100 -250v 
prim.; post 2/3. Mains Trans.. 5/9. 
6v. 5v, heaters; 350- 0 -350v. 200 -250v 
orius.; post 2/3. DUKE & CO.. 621, 
Romford Rd., Manor Pk., London, 
8.12. (ORA. 6677.) 

UNIVERSAL AVOMINOR. £7; Home - 
lab Sig. Generator. £5; home -built 
Bradley Scope, £11; all practically 
unused: £22' o.n.o. the lot. H. BING- 
HAM. 70, Chelv'ertotl Rd., London, 
S. W'.15. 

MAKING YOUR OWN? Telescopes, 
Enlargers, Projectors, or, in fact. 
anything using lenses. Then get our 
booklets " How to use Ex -Gov. 
Lenses & Prisms," price 2/6 ea. 
Comprehensive lists of optical, radio 
and scientific equipment free for 
S.R.C. H. W. ENGLISH. Rayleigh 
Rd.. Hutton, Brentwood, Essex. 

OSMOR would like you to have Free 
Practical Wiring Diagrams of the 
latest published circuits with full 
lists of components required. Send 
lid. (stamps) to OSMOR RADIO 
PRODUCTS LTD.. 418. Brighton Rd., 
Sth. Croydon; (Croydon 5148., (See 
advert., page 631.1 

AMERICAN RADIO Plans and De- 
vices. Now available. Hundreds of 
new and startling devices you can 
make. Only designs of this type 
available in UK. Receivers. walkie- 
talkies, amplifiers, recorders, magic 
eye alarms, etc., etc. Full lists, data. 
illustrations. Free for stamp. Send 
to- day. - -- A.P.S. (PW). Sedgeford, 
King's Lynn. 

LOUDSPEAKERS repaired promptly. 
MODEL LOUDSPEAKER SERVICE, 
Bullingdon Rd.. Oxford. 

WANTED, odd Coils and Manual for 
R -1082. T. BROSNAN. 58. Bu'.fin 
Rd., Dublin. Eire. 

ENGRAVING.- Amateurs and trade 
surplus can be undertaken by 
getting in touch With A. G. 
ENGRAVING. now at 292, Earlsfield 
Rd.. London, S.W.18. (BAT 9897.; 
;Engravers to well -known makers of 
Electronic Equipment used by the 
Aircraft Industry, A.W.R.E., ctc.) 

RATES : GIS per line ur part 
thereof. aserage n- surd- (" line, 
minimum 2 lines. n". \u. 1 - esta, 
Adeertisements op; >I I e prepaid and 
addressed to Ad%erl isement 
Manager, "Practical Wireless," 
Toner House. Southampton St., 

Strand, London, W.1.2. 

ELECTROLYTICS, capacity. voltage 
size, type of mounting, price pos 
paid. 1.000 + 1,000, 6v, 1 x 3, clip 
3/3; 1,000 + 2.000, 6v, 1 x 3, 3/9; 
100, 13v, x 11, tag, 1/9; 500, 12v. 
I x 1 , W/E, 2/ -; 2,000, 12v, 11 x 2, 
W /E, 3/6; 10, 25v, ' x 1, 7V, /E, 1/3; 
25, 25v, 4 x 1 , W;'E. 1 /3; 50, 25v, 

x 1, W /E, 1/g 100, 25v, x 1. 
W /E, 2/; 1,000, 25v, 1 x 3, clip, 4/ -; 
3,000, 25v, 1g x 4, 5/0; 5,000, 25v 
11 x 41, clip, 6/6; 500, 50v, 1 x 3,1 
clip, 3/9; 2,500, 50v, 11 x 41, clip, 6/6; 
5, 150v, x lá, W /E, 1/3; 8, 150v, 
B x 1;, tag, 1/3; 40 + 40, 1 x 2, 
clip, 2/9; 200, 250v, 11 x 3, clip, 3/6; 
100, 275/350v, 1} x 3. clip, 3/; 16 + 
16, 257v, 1 x 2. clip, 3/ -; 32 + 32 
-I- 8, 1;1 x 2, clip, 4/3; 16 + 8 + 4, 
1 x 2, lug, 3/.; 200 -!- 250 + 250, 
275v, 2 a 4t, clip, 8/8; 60 -i- 250, 275/ 
350v. 1 x 4:4, clip. 6/3; 16 -i- 16 
+ 8. 350/425v, It x 2, lug, 4/3; 
32 -1- 32 '1- 8, 350/425v, 11 x 3, clip, 
5/ -; 16 + 16, 350v, 1 x 2. clip, 3/8; 
32 -I- 32, 350v, 1; x 2, clip, 4/ -; 2, 
350v, ( X 2, tag, 1/ -; 100, 350/425v, 
fy x 3, clip, 4/; 50 50, 350/425v 
11 x 3,- clip 4/8; 100 + 200, 350v, 
1 -¡ x 41, clip, 7/8; 8 450v, 1 x 2, 
clip, 1/9; 20 -I- 10, 450v, 1 x 3, clip, 
4/ -; 8 -- 8, 500v, 1¡} x 2, clip, 4/ -; Photoflash Types, 1,000 mf, 200v, 11 
x 4d. clip, 12/6; 1.500 mf, 275v, 2fr x 
41., clip, 19/6; all all cans, some with 
sleeves, all voltages, wkg surge 
where marked, new stock, guaranteed. 
Television Chassis, cadmium plated 
steel, size 13 x 13 x 21in.. complete 
with 13 valveholders (9B9A Pax, 
1 -B9A Cer., 2 -BIG Cer., 1 -Int. Oct. 
Amph.), 20 various tag strips, cut 
away for metal ree., line trans., etc., 
9/11 each, post paid: front and rear 
tube mounts to fit above chassis, 3/ pair, post paid. P.M. focus Magnets, 
wide angle, tetrode tube, fully adjust- 
able 9/11, post paid. Scanning Coils, 
wide angle, with mounting lugs, 19/6, 
post paid. Vision I.F.s (2nd, 3rd 
and 4th), freq. 34 me /s, slug tuned, 
size 13'16 x 13,-16 x 2á 4n, can, set 
of 3, 5,8, post paid. Mains trans., 
250- 0 -250v, 120mA, 6.3v, 2.5A, 6.3v, 
0.6A. Pri, 0- 110 -125 -150 -205 -225 -245v, 
17 , post paid. 100 n W/W Pots, 
3w, lin. spindle, 2/8. 8 mf, 600/ 
750v, Paper Conds., 4 x tin. x 41, 
6/6. RADIO CLEARANCE LIMITED, 
27, Tottenham Court Road, London, 
W.1, (Telephone: Museum 9188.) 

SERVICE MANUALS /SHEETS. Tel/ 
Radio for hire, sale and wanted. 
S.A.E. enquiries. W. J. GILBERT 
(P.W.;, 24. Frithville Gardens, 
London. W.12. 

SERVICE SHEETS. Radio. TV. 4.000 
Models. Lists 1/ -, Enouiries' s.a.e. 
TELRAY. 11, Maudland Bk.. Preston. 
FOR SALE, 2 VCR 97 Chassis, P.T. 
12in. Chassis. valves. etc. Call at 
11, Newell Ave., Sandbach, Ches., 
after 7 o'clock. 

SEND TO -DAY for our stock list of 
T.V. and Radio Bargains, C.R.T.s, 
Valves, Sneakers and all Compo- 
nents. We are the cheapest people in 
the trade. All goods sold by us are 
guaranteed. VIDEO ELECTRONICS 
(LONDON; LTD.. Dept. P.W., 16/22, 
Bacon Street, London. E.1. 

COSSOR 343 Ganging Oscillator. 
Pye. FCR2. converted to AC mains. 
Box Na. 278, e, o Pa.ic'rn'.4L WIRELESS. 

EX. AIR MINISTRY Identification 
Units, type RDF No. 1, W. 13312. all 
as new. 32'6 each unit; carr paid. 
All steel chassis in steel case, with 
contro:s on front panel only, 
measurements, ilin. x lin. x 12in., 
weight 251ós. Each unit contains 
many useful components and the 
following valves: 1 5Z4G, 1 VR54. 5 
VR65. 2 VR66, 3 VR92, 1 CV63, and 1 
VR137. From: J. A. B. JACOBSEN 
LIMITED. 22, Ritherdon Rd., Balham, 
London, S.W.17. 

ALL TYPES of unused Valves re- 
quired for cash. State quantity. etc. 
HERMES RADIO, Glazebury, nr. 
Manchester, 

B.S.R. Monarch 3 -speed Autochange 
Units, new, in maker's sealed carton, 
guarantee, complete wills instruc- 
tions, template, suspension springs. 
£9/15! -; carriage paid: immediate 
delivery. TOMLINS, 127, Brockley 
Rise, Forest Hill, S.E.23. 

TELEVISION, 9in. Models, £6,'10' -; 
12in, Models, £15; all makes working; 
carriage paid. TOMLINS, 127, 
Brockley Rise, Forest Hill, S.E.23. 

SEVERAL EARLY MODELS 9in. 
Television, complete and mostly 
working. £5/6/ each; carriage paid. 
TOMLINS. 127, Brockley Rise, Forest 
Hill, S.E.23. (FOR 5497.) - 

BILLHEADS VALUE 1 8 x 5 Blue 
ruled, 100 7/6, 257 15/6, 500 22/6; 
p. and p. 2/ -; s.a.e. sample to : 

TAYLOR ,Printer), 147, George Rd., 
Erdington, B'11am, 23. 

PAHL, the air -drying black crackle 
paint, 3/8 per 1 /Bth pt. can. G. A. 
MILLAR, 8, Kenton Park Cres., 
Kento a, Middx. 

ALL TYPES of new radio valves 
wanted, small or large quantities; 
cash payments. R. H. S. LTD. (W), 
155, Swan Arcade,' Bradford, 1, 

OSMOR NEWS. F.M. 'Switch -tuned 
Coilpack. Circuits and full informa- 
tion available shortly on request. 
OSMOR RADIO PRODUCTS LTD., 
418, Brighton Road, S. Croydon. 

IF YOU READ. P.W., you shou'd also 
read our New 60 -page Catalogue. 1/ -, 
post free. It's packed with every 
component required to service radios 
and T.Vs, 1,000's of Service Sheets 
and Manuals. Sale or Hire. Stamp 
with enquiries. M. FOY, 6, Wykebeck 
Gardens, Leeds. 9. 

THE HIWAYMAN. A new super 
Portable Radio for the home con- 
structor: all -dry 4 -valve superhet 
with Ferrite rod aerial, easy wiring 
diagrams and instructions, 1/8 (post 
3d.i. RADIO EXPERIMENTAL 
PRODUCTS LTD., 33, Much) Park 
St., Coventry. 
MIDDLESBROUGH. Largest stocks on 
N. -East coast, Radio, TV components, 
FM Kits, Gram Cabinets, Tape 
Decks, Leak Amplifiers, Valves, etc. 
Callers only. PALMERS, 106, New- 
port Road. (Phone: 3096;) 

GUARANTEED TELEVISION, 12in, 
models, first -class picture, 5- channel, 
£30 each; carriage paid. THE 
GRAMOPHONE SHOP, 19 -21, Brock - 
ley Rise, Forest Hill, S.E.23. 
TAN IN 24 HOURS.-Super-tonic 
Sunray Lamps, u:tra- violet infra -red 
combined: automatic exposure; con- 
trolled emission; all mains; listed 
£7110/, our price 80 / -, S.A.E. 
brochure. Dept. 14. SCIENTIFIC 
PRODUCTS, Cleveleys, Lanes. 
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THE NEW COLLARO automatic twin 
track, 3 -speed Tape Deck (no amp:i- 
fter) is available at PHOTO -OPTIX 
(LONDON) LTD., The Tape Re- 
corder Specialists, at 19 gns. 73 -75. 
Praed St., London, W.2. (PAD, 2891.) 

AMERICAN MAGAZINES. Year's 
subscription " Audio " 35/ -, " High 
Fidelity" 50/ -. Specimen copies 4/- 
and 5/ each. Catalogue free. 
WILLEN LTD. Wept. 40), 9, Drapers 
Gardens, London, E.C:2. 

FOR SALE - 

CAR CIGARETTE LIGHTERS, 6 or 12 
volt, 7/8, post free. WHITSAM 
ELECTRICAL PRODUCTS. 18, Wood- 
row Close, Perivale, Middlesex. 

VALVES 
WANTED, Valves, EY51, ECL80, 
KT6I, 6U4GT, PL81, 35Z4, etc., etc., 
prompt cash. WM. CARVIS LTD., 
103, North Street, Leeds, 7. 

ALL TYPES of Valves required for 
cash. State quantity and condition. 
RADIO FACILITIES LTD., 38, Chal- 
cot Road. N.W.1. (PRImrose 9090.) 

SITUATIONS VACANT 
CHIEF TECHNICIAN required by 
POSTS AND TELEGRAPHS DEPART- 
MENT; NIGERIA FEDERAL GOV- 
ERNMENT for one tour of 12 to 24 
months in first instance either (a) 
with prospect bf permanency salary 
scale (including Inducement Addi- 
tion) £1,014 rising to £1,284 a year 
or 1b) on temporary terms salary 
scale i including Inducement Addition ) 

£1,170 rising to £1,488 a year with 
gratuity at rate of £150 a year. 
Outfit allowance £60. Free passages 
for officer and wife. Assistance 
towards children's passages and 
grant up to £150 annually towards 
maintenance in U.K. Liberal leave 
on full salary. Candidates must 
have had wide practical experience 
of modern radio technique and equip- 
ment, in particular V.H.F. equipment 
and preferably also V.H.F. multi- 
channel equipment. Write to the 
Crown Agents, 4, Millbank, London. 
S.W.1. State age, name in block 
letters, full qualifications and experi- 
ence and quote M2C /41905!PÚ. 

NEW BOOKS 
Correcting T.V. Picture Faults, by J. Cura, 

3/6. postage 4d. 
Radio Laboratory Handbook, by Scroggie 

25/ -, postage 13. 
Guide to Broadcasting Stations, new 

edition by "Wireless World," 2/6, Postage 
4d. 

Radio Valve Data, by- "Wireless World," 
new edition, 416. postage 6d. 

Amateur Radio Call Book, by R. S. G. B., 
2/6. postage 4d. 

Beginner's Guide to Radio, by Camm, 7'6, 
postage 6d. 

Soùnd Reproduction, by Briggs, 17'6, post- 
age 1/ -. 

A. R. it. L. Handbook 1956, 30/ -, Postage 
1/6. 

UNIVERSAL BOOK CO. 
12, little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

F M and H I -F I Components 
DENCO F.M. TUNER circuits Is. 6d. 
RADIO CONST'TR. F.M. 2s. Od. 
MULLARD AMPLIFIERS 3s. 6d. 
G.E.C. 912 PLUS AMPLIFIER 4s. Od. 
G.E.C. F.M. PLUS TUNER 2s. 6d. 
Separate price lists available on request to 

J. T. FILMER MAYPOLE ESTATE, 
BEXLEY, KENT. 

Tel. Bexleyheath 7267. 

RADIO TECHNICIANS IN CIVIL 
AVIIATION. A number of appoint- 
ments are available for interesting 
work providing and maintaining 
aeronautical telecommunications and 
e:ectronic navigational aids at aero- 
dromes and radio stations in various 
parts of the United Kingdom. 
Applications are invited from men 
aged 19 or over who have a funda- 
mental knowledge of radio or radar 
with some practical experience. 
Training courses are provided to give 
familiarity with the types of equip- 
ment used. Salary £561/10/- age 25 
!subject to a practical testi to £671. 
The rates are somewhat lower in the 
Provinces and for those below age 
25. Prospects of permanent pension- 
able posts for those who qualify 
Opportunities for promotion to Tele- 
communications Technical Officer are 
good for those who obtain the O.N.C. 
iñ Electrical Engineering or certain 
City and Guilds Certificates. The 
maximum salaries of Telecommuni- 
cations Technical Officers are Grade 
III £790, Grade II £925. Grade I 
£1,160. Apply to the MINISTRY OF 
TRANSPORT AND CIVIL AVIATION 
(ESB1 /RT). Berkeley Square House. 
London. W.1,- or any Employment 
Exchange (quoting Order No. West- 
minster 5788). 

EDUCATIONAL 
BUILD YOUR OWN T/V and learn 
about its operation. maintenance 
and servicing. Qualified engineer - 
tutor available whilst you are learn- 
ing and building. Free Brochure 
from E.M.I. INSTITUTES. Dept. 
PW58, London, W.4. (Associated 
with H.M.V.) 

THE WIRELESS SCHOOL. Day. Even- 
ing and "Radiocerts" Postal Courses: 
s.a.e. for prospectus. THE DIRECTOR. 
21, Manor Gardens, London, N.7. 

A:M.I.Meoh.E A.M.Brit.I.R.E., City 
and Guilds, etc., on " no pass -no 
fee ' terms: over 95% successes. For 
details of exams. and courses in all 
branches of engineering, building. 
etc., write for 144 -page handbook. 
free. B.LE.T., (Dept. 242B), 29, 
Wright's Lane, London, W.8. 

CITY AND GUILDS (Electrical, etc.) 
on " no pass -no fee " terms. Over 

.95% successes. For full details of 
modern courses in all branches of 
Electrical Technology send for our 
144 -page handbook -free and post 
free. B.I.E.T. i Dept. 242A), 29, 
Wright's Lane, London. W.8. 

ASTRAL RADIO PRODUCTS 
HOME RADIO,' 32 page illustrated 

booklet. Simple wiring instructions for 
Crystal Set, 1, 2, 3 Valvers, 2' -. post 3d. 
TRF COILS. Specified for 'Bedside Push- 
button 4.''Ali Dry 3 Band, 3,'.' Push- 
button 4,' etc.. 8ì6 pr., post 6d. Push- 
button Unit with modification data 7 -. 
DUAL WAVE HF Coil. Specified for 

Summer All Dry Portable,' ' Modern 1 
Valver,' Modern 2 a'alver. 'B 7 G Battery 
Miniature,' etc., 4/3, post 3d. 
[FT'S Miniature, 1" x 11 "x 21" in cans. Extra 
high' Q.' Special offer, 8/6 pr., post 6d. 
K COILS. AC, B'pass 3.' 3/3 each. post 6d. 
FRAME AERIALS. M.W.. 5 -, post 4d. 
H.F. CHOKE (Osmor Q.C.11. 89, post 9d. 
Crystal Set Coils, L. & M.W., 2'6. post 3d. 
82, Centurion Road, Brighton 

TRANSFORMERS 
Singly or in quantity for radio and T.V. 

PROMPT DELIVERY 

N. W. LQRRLST (u.me:) Ltd. 
Shirley, Solihull, Warwickshire 

EST. 30 years SHI 2483 

FREE ! Brochure giving details of 
Home Study Training in Itadio, 
Television, and all brancha of 
Electronics. Courses for the Hobby 
Enthusiast or for those aiming at 
the A.M.Brit.I.R.E., City and Guilds, 
R.T.E.B., and other Professional 
examinations. Train with the college 
operated by Britain's largest Elec- 
tronics organisation. Moderate fees. 
Write to E.M.I. INSTITUTES, Dept. 
PW28, London, W.4. 
WIRELESS. -Day and Evening Class 
instruction for P.M.G. Certificate of 
Proficiency and Amateur Wireless 
Licence. Morse instruction only if 
required. also postal courses. Apply 
BST., LTD., 179, Clapham Rd., 
London, S.W.9. 
T/V and RADIO.- A.M.Brit.I.R.E., 
City and Guilds, R.T.E.$ Cert., etc., 
on " no pass --no fee " terms. Over 
95% successes. Details of exams. 
and home. training . courses in all 
branches of radio and T /V; write 
for 144 -page handbook free. B.I.E.T. 
(Dept. 242G), 29, Wright's Lane, 

London, W.8. 
MERCHANT NAVY Wireless School, 
Overseas House, Brooks' Bar, M /cr 16. 
WIRELESS. See the world as a 
Radio Officer in the Merchant Navy; 
short training period; low fees; 
scholarships, etc., available. Board- 
ing and Day ' students. Stamp for 
prospectus. WIRELESS COLLEGE, 
Colwyn Bay. 
INCORPORATED Practical Radio 
Engineers home study courses of 
Radio and TV Engineering are recog- 
nised by the trade as outstanding 
and authoritative. Moderate fees to 
a limited number of students only. 
Syllabus of Instructional Text is free. 
" The Practical Radio Engineer " 
journal, sample copy 2/-. 6,000 
Alignment Peaks for Superhets, 5/9. 
Membership and Entry Conditions 
booklet, 1/ -. All post free from the 
SECRETARY, I.P.R.E., 20, Fairfield 
Road, London, N.8. 
THERE IS a national shortage of 
Mercantile Radio Officers. Why not 
make Communications your career ? 
You can be assured of a sea -going 
appointment after qualifying at 
THE SCHOOL OF MARINE RADIO 
AND RADAR (A.S.T.), Hamble. 
Southampton. For details apply 
Commandant, quoting A.12. 

VALVES - Guaranieed 
CV51 8/- PCC64 11 - 6A1.16 7/6 63E5 7/6 
DAF91 6/6 PY81 10 - 6B8 6!- 7H7 7/8 
DF91 7/8 711 4,- 6BA6 8'- 8D2 4/6 
EA50 2/- VU111 3,6 6BE6 - 8D3 7/- 
EBC33 7/6 W77 5/- 6BH6 7;6 9D2 St- ECM 81- 0Z4 5/- 6BS7 ^i6 9D6 5/- ECL80 185 6/6 6BW6 6'6 12AH8 9/- 

11/- 1T4 616 6C5 6 - 12AX7 7/6 
EF36 5/6 1115 8/8 6CH6 7'- 12BA6 7/6 
EF39 7/- 3136 4/8 6112 7 - 1213E6 7/6 
EF53 5/- 3S4 818 6.15 6 - 12BH7 7/6 
EF50(Red) 3V4 8/- 6K70 4 6 12J7 8/6 

8/- 4D1 4/- 6K7M 6 - 12E7 8/- 
EF55 91- 6A8 7/6 68A7 8 - 15D2 5/- 
EF91 7/- 6AK6 7/6 6777 6 6 35L8 8/6 
EL32 6/- 6AM6 7/- 6V8 7 - 5005 
EY51 12/- 6QA5 7/6 6X4 6 6 50L8 8i8 
Postage 6d. extra. Also all components) 

TELEKIT SUPPLY 
104, High Street, Beckenham, Kent 

Phone : BEC 3720. 

ANN \Ii I \'s LATEST BARGAINS 
Poor, -air N i.173.12 -24 v. In. 120 v. GO.ma. 
Out. Vibrator, 2 selenium Rectifiers, double 
smoothed, 1218 ea. 
Power l'nit No. 296. 12 v. In. 200 v. 50 m.a, 
13 v. 1.8A. Out. Motor Generator. smoothing 
(less VS.110A). 14 /6 ea. 
Reer. 13.55 complete with all valves, 25. -. 
VR.65, 14- 
All above corr. free. Money Back Guarantee. 
25, ASIIFIEI..D PLACE, O'l'LE1", Vill[KS 
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CIRCUITS FOR 

In the 1956 EDITION of Our Supa,Handbook 
The Home Constructor " incorporating 

*n..n. i 
I'. -For converting your 

' to ' Comm nica- * 
1!! 

details.) 
Addin 

'hase your set's gain * l i t 1. i i 1 i t..- Details for incor- "uing Indicator for 
*7 é.II :1 

/I.V 
-- -S Upe the ts, 

i t Feeder 
Sipmen. ek1C11tlET4 

m 

construc- tional details, sup;mplifi 
a 

point -to- 

Full 
layout o 
of superhets. building a vaticty 

*tionaÍ l *R. -Full Construc- tional 
for building a 

tional details Fnll consta'uc- *BATTERY CHARGER -Details for building 
battery. 1 charger for 

*R flg0 '%._Paeofinforma- 
Formularsiand Resistance 

Code, *CATALO¿;L7E._ know-how." 
illus- trated price list ofrofusely 

An for 2 8 (Plus 3d. component.d for your copy to -dap post)' Senti 
SUPACOILS 

(Ospt. P.li,) 41, Markhouse Road, London E.17 Telephone 
: REV 6896 

t"11111!t!IIt4l,lltnlll(IlnIttttnittlllli,..ni 
CR100 (1528). All mains or battery receiver. 
80 kc, +s to 30 Ws in six bands. Ready for 
immediate use. Needs only speaker or 
'phones. Perfect condition and guaranteed. 
£17'10 -. C. & P. 20; , Send S.A.E. for photo 
and leaflet. 
METER BARGAINS 
1 ma. Desk type, 25 - -. 

1 ma. 2" FM MC, 15 -. 
100!0,'100 volts 25" FM MC basic mov. 50010' 
500 microamps. 19'6. 
300 volt D.C. 2' FM MC, 816. 
30 ma. 2' FM MC, 5,-. 
Thermo coupled meters. 2 amp. 3 amp. 4 
amp, basic movement 1.5 ma. 2)' FM MC, 

Frequency meters. 48 -52 cycles. 230 volt. 
6' dial. FM. Brand new. Original price 
£43. Our price, £7'10:-. 

Please add somethinS for postage on all 
meters. 

Money tart' auaanlee on everett, in7. 

1Fhen la Exeter tall and see our large 
aotk.. 

ELECTROSURP 
120, FORE STREET, EXETER. 

Phony : Exeter 56637 

Il nn+ ti II111'WIIl It I1nu iii I ìi lUnt titnu lini 

RADIO AND TELEVISION 
COMPONENTS 
All parts in stock for : 

Viewmaster, Seundmaeter, Teleking, etc. 
Easy Terms available. - 

21d. stamp (only) for Catalogue. 

JAMES H. MARTIN & CO., 
CINSTII WASTE, NEWOY /MIDGE 

L'LYERSTON. LANCS. 

W 
(RADIO) LIMITED 

3 -34 LISLE STREET, LONDON.W.C.2 
TELEPHONE: GERRARD 8204/9155 

BENDIX COMMAND RECEIVERS. 
Brand new with valves, BCXXX, 1.5 -3 Mc 
75/, Command Transmitters with vzl:c 
and crystal, 2.1 -3 Mc /s, 29/6, 4 -5.3 My 
22/6, brand new 29/6. 
AMERICAN ROTARY TRANS- 
FORMERS. Input 12 volt D.C., output 
250 volt 80 mA., 22/6 ; Input 6 volt D.C., 
output 250 volt 80 mA., 22/6. 
CRYSTAL MIKE INSERTS, 4/6. 
B UZZERS, 3 volt, new, 2/6. 
COPPER AERIAL WIRE, 3001t.. 3/6. 
HEADPHONE ADAPTORS, high to 
low matching, 1/3. 
CRYSTAL DIODES, 10d. R.E.P. dual 
range coil, 2/6. 0.0005 mfd. air -spaced tuner, 
3/6. 75 ohm coax., 71d. yd., 6/6 12 yds. 
B EACON TRANSMITTER /RE- 
CEIVERS, RT37 /PPN2. Brand new with 9 
valves, aerial, headphones, leads, book, 72/6. 
AR88 ceramic wavechange switch, new 17/6. 
MODULATION TRANSFORMERS. 
Collins P /P807 -807, 20 watts, 12/6, ditto for 
TA -12, 12/6. 
ROTARY CONVERTERS, 24V. D.C. 
input, 230 volt A.C. output, 100 watt, 92/6. 
METER SWITCHES, I pole 12 way, 8 
bank, 7/6. 
L.P. GRAM MOTORS. Garrard A.C. 
mains with turntable, 0 -45 r.p.m., 22/6. 
FIELD TELEPHONES, Don Mk. 5, com- 
plete with batteries, 39/6 each. 6fc. screened 
lead with 2 P.O. jack plugs, 3/-. 
L T CHOKES. 20I, 175 mA, 10/6 ; 8h. 
250 mA, 10/6 ; 9h. 100 mA. 7/6 ; 4h. 22.5 
mA, 416 8h. 100 mA, 8/6 ; 8h. 50 mA, 5/6. 
METERS. 50 mA, 2in. sq. M.C., 7/6 ; 

150 mA, 2in. M.C., 6/9 ; 200 mA, 2in 
M.C.. 9/6 ; I amp. R.F. 21in., 5/- ; 4 amp. 
R.F. 2in., 5/- ; 300 v. D.C. 2in., 10/6 ; 300 v 
A.C. 2':in., 25/, 
CHARGER TRANSFORMERS. Input 
200/250 volt, output 9 or 15 v. I amp, 9/9 ; 

3.5, 9 or 17 v. 2 amp., 14/3 ; 3.5,9or17v. 
4 amp., 16/6. 
METAL RECTIFIERS. Full wave bridged, 
12 v. I amp., 7/6 : 12 v. 2 amp., 11/3 : 12 v. 
4 amp., 14/3: 12 v. 10 amp., 32/6. 
SLIDER RHEOSTATS. 14 ohm 1 -4 amp.. 
7/6 ; 1 ohm 12 amp.. 6/6. Rotary type, 8 
ohm 2.5 amp., 7/6 ; 90 ohm 0.74 amp., 7/6 ; 

200 ohm 0.35 amp., S /6. 
28S POWER UNITS. Input 230 volt SO 

cycle, output 2 kv. 5 mA, 350 v. 200 mA, 
6.3 v. 17 amp. Fully smoothed, SU4G, 
VU120, EF50 valves, complete, 59/6. 
MODULATOR 67. Contains 230 v. A.0 
power pack output 350 v. 120 mA, 6.3 v. 5 

amp., fully smoothed 5Z4 rectifier, also 
5 SP61. 1 VRI 16, 2 VR54 and 3 EA50 valves. 
Complete 49/6. 
DEAF AIDS. Complete with 3 valves, 
Xtal mike, volume and tone controls, etc., 
less only outer case, 19/6. Earpieces 30 ohm, 
3/6, leads, I / -. Spare I meg. pots. w /switch, 
I / -. Spare valves, CK505, 2,(6. Sub -min. 
mains valves, EF63, 2/6. 
TRANSISTOR TRANSFORMERS, out- 
put or interstage, 2/6. 
MAINS TRANSFORMERS. 200 v. 
25 mA, 6.3 v. I a., 10/6. Input 110/200/250 v. 
output 6.3 v. 3 a., 12 v. 1.5 a, 9/6. Input 
230 v. output 195 v. 85 mA. tapped 130 v., 
6.3 v. S a, 6.3 v. 0.3 a., 14/6. Input 200/250 v. 
output 3, 6, 9, 12, 24 or 36 v. 5 a., 35/ -. 
Input 230 v. output 500/0500 v. 250 mA, 
4 v., ct. 4 a., 19/6. 
HOURS OF BUSINESS: 9 a.m. -6 p.m., 
Thursday, I p.m. Open all day Saturday. 
Please print name and address clearly and 
include postage or carritge on all items. 

COPPER WIRE 
ENAMELLED, TINNED, LITZ, 

COTTON AND SILK COVERED. 
RESISTANCE WIRES, 

loz., 2 oz. & 4 oz. REELS. 
All gauges available. 

B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 

EBONITE AND BAKELITE PANELS, 
7UFNOL ROD, PAXOLIN TYPE COIL 

FORMERS AND TUBES. 
ALL DIAMETERS. 

Latest Radio Publications. 
SEND STAMP FOR LISTS 

SPECIAL OFFER 
G.E.C. & B.T.H. 

GERMANIUM 
CRYSTAL DIODES' 

I/- each. Postage 2!!d. 

Diagrams and three Crystal Set Circuits 
Free with each diode. 

A large purchase of these fully 
GUARANTEED diodes from the 
manufacturers enables us to make this 

attractive offer. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet. 15 / -, post 1/3 
A REAL CRYSTAL SET, NOT A TOY 

POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 

ILLUSTRATED 
CATALOGUE No. 10 

D. 
Post free 

01113 ) 

New, guaranteed components by the leadinT 
makers. 56 pages illustrated on art paper. 
Over 2,000 items listed. Special features for 
service work. Orders dealt with day 
received. 

SOUTHERN 

ELECTRICAL 
SORAD 

REDLY NCH, 

RADIO & 

SUPPLIES 
WORKS, 

SALISBURY. 
'l'eltphone : Dotsntun 207. 

Morse Code operating .. . ... as a PROFESSION 
45 sear, Of teaching Morse t' ode i, MOO 
of the e0ìcients of the Candler s3.Sem. 
Send 2'.d. stamp for Payment Plans and Full 

Details of allfourses. 
CANDLER SYSTEM CO. Dept. f11.0 
52b. Abingdon Road, London, W.8. 
Candler System Co., Denver, Colorado. D.S.A. 
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CRAM -PAK AMPLIFIERS 
Complete 13.19.6 P.2é 

/. 

This midget 9-watt amplifier fits neatly 
into any record player leaving ample room 
for speaker, 7" x 2f° x 11'. Suitable with 
any speaker and all modern crystal 3 -speed 
pick -ups. For 200-250 v. A.C. Perfect, dfs- 
tovtlonless, quality guaranteed. 
ACCESSORIES: 

BSR crystal turnover P.U., £1.14.8. 
7" x 4' elliptical speakers, 19s. Od. 
BSR 3- speed player unit with above 
P.U., £4.12.6d. 

The complete outfit ready for 
your cabinet, 69.10.0 post free. 

Cd. stamp for details of this and other models. 

ELECTRO- ACOUSTIC LABS. 
TAIN : ROSS -SHIRE : SCOTLAND 

SPARKS' DATA SHEETS 
Constructional Sheets of Guaranteed 

Tested Radio Designs. 
FOUR NEW DESIGNS 
The " STARTER," A " hot " One- vàlver 
far batt. Operation. Iron dust -cored coil. 
MIL waves. Very efficient. Ideal for begin- 
ner or as a good " stand -by " Set. DiSheet 
with full instructions. 3 /-.post free. 
The "SEAFARER " 2 -V. batt. operation. 
MIL waves plus FULL TRAWLER band. 
Iron dust -rated coils. Good speaker rigs. A 
really fine little Set. D;Sheet, 31 -, post free 
The "STAR" 2 -V. batt. operation. A 
powerful little Set for good reception of 
M/L stations. Iron dust -cored coil. Simple 
but very efficient. D /Sheet, 3 / -. post free. 

To ALL D.X. 2 OPERATORS 
Convert your D.X.2 to a 3 -V. T.R.F. model 
with a specially designed Add -on H.F. Unit. 
D/Sheet, 31 -, post free. 
SEND 21d. STAMP FOR DETAILED LIST. 

L. ORMOND SPARKS (P), 
Valley Road, Corte Castle, Dorset 

"B'`cSHORT WAVE 
EQUIPMENT 

Noted for cser 18 years for .. 
S.W. Receivers 'and Kits of Quality. 

Improved designs with Deneo coils : 

floe -Valve Kit, Model "C" Price, 25/- 
Two ., "E" 50 /- 

All kits complete with all components, 
accessories, and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send 
stamped, addressed envelope for 
descriptive catalogue. 

"H.A -C." SHORT -WAVE PRODUCTS 
(Dept. TH), 11, Old Bond Street, 

London, \V.1. 

VALVES 
New Tested and Guaranteed 

1E5 7/6 6BW6 7/6 ECL89 1016 
155 7/8 6.15G 5/6 EF39 5/6 It4 7/6 12AT7 9/- EF41 10/- 
354 7/8 12AU7 9/- EF80 9/6 
3V4 7/6 807 6/9 EF92 9/9 
524G 8/6 EBC41 9/6 EL41 10/- 
6AL5 6/8 EBFBO 10 /- EL84 10/6 
6AM6 7/6 ECH35 9/- EY51 11/6 
6BE6 7/6 ECH42 10 /- EZ40 8/- 
MATCHED PAIRS, EL84. 23/- ; 6V6G and 
GT. 17/- ; 6BW6, 18 /- ; KT33C, 19/6 ; 807, 
14/6 per pair. 
VOLUME (,ONTROLS, small, long sad., 
LIS: 3/- ; S.P., 4/- ; D.P., 416. All values. 
PAPER BLOCKS, 4 mid., 1,000 v. wkg., 2/3. 
P. & P. 6d. 

R. J. COOPER (G8BX) 
32, SOUTH END, CROYDON, SURREY 

Croydon 9186 

*,*:.:,*".3X ', '.M 
i The "TYANA" 

Standard Soldering Iron 3CE 

i 
3i11 

3CE 

3tE 

i 

30E 

e Adjustable Bit, 
X( 

- 
1 

Weight approx. 4 oz: 
111 Heating Time 3 min. 

40 Watt economy Con- 
sumption. 
Standard Voltage Ranges. 

16/9 3é 

Replacement Elements and Bits 
always availab'e. 

31f 

"DIPLOMA" HEADPHONES 

High Resist- 31( 
ance (4,000 
ohms). Com- 
plete with A 
cord. 17/6 i 

Ideal for CRYSTAL SETS 

i RENROY LIMITED i 152/297 UPPER 5T ISLINGTON, 
?,F, A LONDON, N,I. 

Telephone : Canonbury 4905 -4663 I 

AN ALL TIMES FIRST 
BY R &M.- 

Push pull Direct coupled amplifiers 
with the following features : 

Direct coupling over three valves. 
Static Balance. 
Heavy Negative Feedback. 
Zero Phase shift from lowest to highest 

frequency. 

The construction of two amplifiers of 
the above specification are described 
in our new book : -- 
DIRECT COUPLED PUSH - 

PULL AMPLIFIERS 
BY OUR TECHNICAL STAFF. 

Price 2/6 from local bookseller or 
2/9 post free. 

All components for IO W. or 20 W. 
models available from stock. 

KENDALL & MOIISLEY LTD. 

18, Melville Road, Edgbaston, 
Birmingham, 16. 

T.C.R.C. 
POSTAL COURSES 

RADIO 
TELEVISION 

MATHEMATICS 
Backed by 23 years' success 

Write for free booklet W 
T/C RADIO COLLEGE 

DU'ART HOUSE, ASHLEY ROAD, 
NEW MILTON, HANTS. 

®AL®A .&.ALA 

PULLIN 
SERIES 100 

TEST METER 
Ac/DC I0,0e0n/v 

21 RANGES 
IOOyA to 1000 V 

/WO P0005 
FULLY GUADALA TEC D 

SENT POST FREE FOR 1.2 IO O ANE 
NINE FURTHER MONTHLY PAYMENTS 

OF 11.4.6. CASH PRICE 112.7.6. 

FRITH RAD CRAFT LTD 

( 
6974 CIHRICHEAVE 70 HIGH sTacur 

LEICESTE R NEWPORT PAGNEI7 
PHONE 5ee27 BUCKS. PHONE 257 

Broadcast in Your Own Home 
The New highly 
Sensitive , Micro- 
phone incorporating 
a specially wound 
transformer de- 
signed to match any. 
Radio or Radiogram. 
mains or battery. 
Hours of amusement 
at a party, good fun 
for all the family. 
Suitable for baby 
alarms and many 
other purposes. Not 

a toy but a guaranteed working instru- 
ment. Full instructions enclosed. 
Made to sell at 21 / -. 1 POST 

01/H PRICE 15i- FREE. 
Trade supplied 

E. CLAPSHAW 
369, Alexandra Rd., Muswell Hill, 

London, N.10. 

TELETRON FERRITE ROD 

Wound on high permeability Ferroxcube 
rod. MW., 8/9 ; Dual -wave, 12/9. 

TRANSISTOR COILS. -315 kc /s, I.F.T.s 
and Osc. coils in cans (I x ¡in.),. 6/6 each, 
MW. Transistor Ferrite Aerial (type FRM /2), 
10/- each, 

Stamp for complete list and circuits. 

THE TELETRON CO., LTD. 
266, Nightingale Road, London, N.9 

HOW 2527 

Fideliuc 
HAND . 

_ BUILT ... 
.. » RADIO 3. 

UNITS 

THE¡ 
FIDELIA.. 

'MAJOR 10: 

O 
:. 
.O 

Fidelix AM/FW models give reception of O 
'.V.H.F. high quality transmissionse. 

plus 'normal waveband$. Major_ . i AM /FM 12 valves, £44. Dc -Luxe 
t,AMIFM . 11 valves, £33/12/ -. F.M. 

Tuner, £14/3/ -. Data sheets free. ° Electro Acoustic Developments, 8... 
0Arohurat Road, Telscombe Cliffs, Susses* 
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BUILD YOUR OWN 
TAPE RECORDER NOW 

with the 

" ASP'DEN " 
Tape Deck and Amplifier láil< 

ter 1111, 

TAPE DECKS 
Compact model 521, Sin. reels £7/10! -. 
Standard Model 721, Tin. reels, kit, £8/101 -, 
Two speed, twin track, precision machined parts, 
easy to assemble, full assembly drawings and instruc- 
tions, finest motor. High quality Ferroxcube Heads. 
Either deck fully built and tested, 27,'6 extra. 
AMPLIFIER : 

Record /replay, 21 watts, neon indicator, 2 recording 
positions, kit, £5/18-. 
Power pack for above kit, £2/18'6 (both without 
valves). 

Carr. & packing extra. 
" Cot/grata/ation.s on this excellent Tape Deck at 
such a low price. " -" 0D3UB," 1.0.M. 
Send stamp for MI details 10 :- 
W. -S. ASPDEN 10, 

AeNCSnt 

FREE To AMBITIOUS 
This 141 -page Book 

I ENGINEERS ! 

Have you sent for your copy ? 

ENGINEERING 
OPPORTUNITIES ' 
is a highly informative 
guide to the best -paid 
Engineering posts. It 
tells you how you can 
quickly prepare at home 
on " NO PASS -NO 
FEE " terms for a 
recognised engineering 

.qualification, outlines the 
widest range of modern 
Home -Study Courses in 
all branches of Engineer- 
ing and explains the 
benefits of our Employ- 
ment Dept. If you're 
earning less than £IS a 
week you cannot afford 
to miss reading this 
unique book. Send for 
your copy to-day - 
FREE. 

....FREE COUPON_.. 
Please send me your FREE 144 -page 
"ENGINEERING OPPORTUNITIES" 

NAME 
ADDRESS 

Subject or Exam. 
that interests me .... 
British Institute of Engineering Technology 
4098, College House, 29 -31, Wright's Lane, 

Kensington, W.8. 

WHICH IS 
YOUR PET 
SUBJECT ? 

Mechanical Eng. 
Electrical Eng. 

CivilEngineering 
Radio Engineering 
Automobile Eng. 

Aeronautical Eng. 
Prcducti on Eng. 

Bui' ding. Plastics, 
Draughtsmanship 
Television, etc. 
GET SOME 

LETTERS 
AFTER YOUR 

NAME. ! 

A. M.I. M ech, E, 
A,M.I.C.E. 
A.M.I.P.E. 
A.M.I.M.I. 

L.I.O.B. 
A.F.R.Ae.S. 

B.Sc. 
AM. Bri t.I. R. E. 

CITY & GUILDS 
GEN. CERT. 

OF EDUCATION 
etc., etc. 

BIET 

November, 1956 

G2AK This 31ooth's 1//tris.c 
Don't miss this one! 

CRYSTAL HAND 
MICROPHONES 

As illustrated, in silver hammer case with 
polished grille, handle .Ind 4 feet screened 
lead. ONLY 21/ -. 
ABSORPTION WAVEMETERS 

3.00 to 35.00' Mc /s in 3 switched bands. 
3.5, 7, 14, 11 and 28 Mc /s Ham bands 
marked on scale. Complete with indicator 
bulb. A MUST for any Ham Shack. 
ONLY L5 /, each. p. & p. I / -. 

AERIAL WIRE. Copper, 7!25 stranded : 140ft., 101- 

70íL, 5/ -. Hard Drawn 14g.: 140ít., 171 - ; 70 ft., 8/6. P. & p. 2/ -. 

POWER UNITS in Black Metal Case 200/260 v. 

input, 200 /250 v. 60/130 mA. output. Fully smoothed and 
filtered,-also gives 31 v. D.C. and 6.3 yr 3a. A.C. Fitted with 
6X5 rectifier. ONLY So /- ea. 'Carr. Paid. 
CONDENSERS. SI,F 600 v. Trop. 750 v. normal 
condensers. NEW, ex W.D. stock, 5/6, p. & p. 1/6. 
New TCC Type III. 8 mfd. 1,000 v. D.C. wk'g. 
(List over i3.) OUR PRICE 10/6. p. & p. 1/9. 

FLASH ! ! ! EDDYSTONE 888. 
New Ham Band only Receiver. 

JUST OUT ! Send s.a.e.. for details. 
No C.O.D. on orders under I. 

PLEASE PRINT YOUR NAME AND ADDRESS. 

CHAS. H. YOUNG LTD. 
All callers Mai! Orders so Dept. " P" 
110, Dale End, 102, Holloway Head, 
Birmingham 4 (CEN 1635) Birmingham I (MID 3254) 

COtI lt'N(CATIONS It FA' LIVER It .1155.-The famous Bomber 
Command Set. Covers 16.5 -7.5 Mc s. 7.5 -3.0 Mrs, 1,500 -60 kcls, 
500 -200 kc s, 200 -75 kc /s. ' B ' Model with super slow motion tuning. 
ONLY £10.19.8. tested working before despatch and supplied with 
14 -page booklet which gives technical information. circuits, etc. 
(available separately 1,3). 
A.('. MAINS POWER PACK O(" rPUT STAGE. in black meta! 
case. Enables receiver to be operated immediately by ,just plugging 
in. Supplied WITH built -in speaker £5.5.0 or LESS speaker, 
£4.10.0. 
DEDUCT 10'- IF PURCHASING RECEIVER R POWER PACK 
TOGETHER. 
Add carriage costs of 106 for receiver, i,- for power pack. 

AMERICAN " COMMAND " RECEIVERS. -Huge purchase 
from the Air Ministry. These famous compact receivers which 
can be used for a variety of purposes are offered at ridiculously 
low prices while stocks last. Complete with 6 metal type valves, 
I each of 1210, 12SR7. 12A6, and 3 of 128.17, in aluminium case 
size 11' 51" :. 5'. Used, but in very good condition. although 
cases may be somewhat. dented. Circuits supplied. First 
come first served. Choice of models. BC455 (6 -9 me -si, 
BC434 (3-6 m /cs), 27)8. BC453 (190 -550 ke,s.. the renowned " Q " 
Fiver). '5916. and a few of the 1.5 -3.0 me /s. model 65 -. (Car- 
riage, etc.; 3' -.) - . 

COLLINS.TCS TItANSMITTXRS.-S pécial oiler of these 
famou9Amerfcan Transmittersrbquency flange 1,5 -12.0 ms's. 
in 3 bands. Employs 7 valves: 2 of 1625 in P.A. Stage, 1625 buffer 
and 1826 modulator Stage, 3 o 12A6, in- oddctllator stage. Radio 
telephone or radio telegraph. Provision for VFO or Crystal 
Control. 4 crystal positions. Has plate and aerial current 
meters. In BRAND NEW CONDITION. ONLY £12.10.0. Match- 
ing receivers available £8.10.0, or THE PAIR £20. (Carriage 
10i- each.) 

CLASS D WAY 
Another purchase of this famous cr}ystal- controlled wavemeter 
which has been repeatedly reviewed and recommended in the 
" R.S.G.B." Bulletin as being sul_t4ble_ Los gmatellr transmitters. 
Covers 1.98.0 bicis, and is complete with 100//1.003 ke /s crystal, 2 
valves ECH35, two 6 -volt vibrators. Viand- instructton manual. De- 
signed for 6 v. D.C. operation. but simple mod. data for A.C. supplied. 
BRAND NEW, IN- MAKER'S TRANSIT CASES, ONLY £5/19/6. 
Transformer for A.C. modílicat inn. 76. 

U.E.I. CORPORATION] 138 Inn Rear), London, 
t 11'l:' 1, ''hone : TERminus 7937) 

Open until. 1 p.m. Saturdáyt: `tVje -are 2 mina. from High 
Holborn (Chancery Lane Station),' and 5 loins. by bus from 

liing's'GY'btss: 
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Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

\'o. of 
Blueprint 

CRYSTAL SETS 
1 6d. each 
1937 Crystal Receiver PW71* 
The " Junior " Crystal 

2s. each 
Dual - Wave " Crystal 

Diode " 

PW94* 

PW95* 

STRAIGHT SETS 
Battery Operated 

One -valve : 2s. each 
The " Pyramid " One - 

valver (HF Pen) .. l'W93* 
The Modern One - 

valver .. .. PW96* 
Two -valve : 2s. each 
The Sienet Two (D & 

LF) .. PW76* 
3s. each 
Modern Two -valver (two 

band receiver) ... PW98* 
Three -valve : 2s. each 
Summit Three (HF l'en, 

D Pen) PW37* 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) PW82* 

F. J. Camm's " Sprite " 
Three (HE, Pen, D, 
Tet) ... . ... PW87* 

3s. each 
The All -dry Three PW97* 
Four -valve : 2s. each. 
Fury Four Super (SG, 

SG, D, Pen) .., PW34C* 
Mains Operated 

Iwo -valve : 2s. each. 
Selectone A.C. Radio- 

gram Two (D, Pow) ... PW 19* 

Three -valve : 3s. 6d. each. 
A.C. Band -Pass 3 ... PW99* 
Four -valve : 2s. each. 
A.C. Fury Four (SG, SG, 

D, Pen) PW20* 
A.C. Hall -Mark (HF 

Pen, D, Push Pull) ... PW45* 

SUPERHETS 
Battery Sets : 2s. each. 
F. J. Camm's 2 -valve 

Superhet PW52* 

Mains Operated : 3s. 6d. each. 
" Coronet " A.C.4 ... PW 100* 
AC /DC " Coronet " Four PW 101 * 

SERVICE 
No. pi 

Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2s. each. 
Simple S.W. One -salver PW88* 

PW38A* 

Two -vale : 2s. each. 
Midget Short -wave Two 

(D, Pen) 

Three -valve : 2s. each. 
Experimenter's Short- 

wave Three (SG, D, 
Pow) .. . ... 

The Prefect 3 (D, 2 LF 
(RC and Trans)) 

The Band -spread S.W. 
Three I H F, Pen. D, 
(Pen), Pent ... PW68* 

PORTABLES 

PW30A* 

PW63* 

Is. 6d. 
The " Mini -Four ' All 

dry (4-valve superhet) 

MISCELLANEOUS 
2s. each. 
S.W, Converter -Adapter 

(1 valve) .. PW48A* 
The P.W. 3 -speed Auto - 

gram ...(2 sheets), 7s. 6d.* 
The P.W. Monophonic 

Electronic Organ 
(2 sheets), 7s. 6d. 

TELEVISION 
The " Argus " (6in. C.R. Tube), 2'6* 
The " Super -Visor " (3 sheets). 7, 6* 
Ile " Simplex " 3! -* 

The P.T. Band III Converter I ( -* 

.411 the hollowing blueprints, as well as 
the PRACTICAL WIRELESS numbers 
belon, 94 are pre-war lesions, kept in 
circulation for those amateurs who wish 
to utilise old components which they 
may have in their spares box. The 
majority of the components for these 
receivers are no longer stocker' by 
retailers. 

AMATEUR WIRELESS AND 
WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated 

One -valve : 2s. 
B.B.C. Special One - 

valver AW387* 
Mains Operated 

Two -valve : 2s. each. 
Consoelectric Two (D, 

Pen), A.C. ... ... AW403 

111 

SPECIAL NOTE 
THESE blueprints are drawn lull 

size. The issue containin 
descriptions of these sets are now out 
01 print, but an asterisk denotes 
that constructional details are avail- 
able, free with the blueprint. 

i'he index letters which precede tho 
Blueprint Number indicate the period- 
ical in which the description appears. 
Thus P.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur IVireles-. 
W.M. to Wireless Magazine. 

Send (preferably) a postal order L' 
cover the cost of the Blueprint 
(stamps over 6d. unacceptable) L' 
PRACTICAL WIRELESS. Blueprint 
Dept., George Newnes. Ltd., Tower 
House, Southampton Street. Strand, 
W.C.2. 

Vo, o/ 
Blueprint 

SHORT -WAVE SETS 
- Battery Operated 

One -valve : 2s. each. 
S.W. One -salver for 

American ... ... AW429* 

Iwo -sale : 2s. each. 

Ultra -short Battery Two 
(SG, der Pent ... WM402* 

Four -valve : 3s. each. 

A.W. Short Wave World - 
beater(HF Pen, D, RC, 
Trans) ... ... ÁW436. 

Standard Four -salver 
Short -waver (SG, D, 
LF. Pl WM383* 

Mains Operated 
Four -valve : 3s. 

Standard Four -valve A.C. 
Short -waver (SG. D, 
RC. Trans) .. ... WM39I * 

MISCELLANEOUS 

Enthusiast's Power Am- 
plifier (10 Watts) (3/ -1 WM387* 

Listener's 5 -watt A.C. 
Amplifier (3 / -) ... WM392* 

De Luxe Concert A.C. 
Electrogram (2/ -) ... WM403* 

I Q1:14;ll1" COUPON 
This coupon is available until Nov. 6th, 

I 1956 and most .ccompany all Queries, 
Isent in accord with the notice on 
our " Open to Discussion " page. 

I PRACTICAL WIRELESS, Nov 1956. 

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House, Southampton Street. Strand. London. W.C.2, 
and printed in England by W. SPEAIGHT & SONS. Exmoor Street. London, W.io. Sole Agents for Australia and New Zealand : 

GORDON & GOTCH (Alsia), LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Subscription rate including Postage, for 
one year : Inland its.. Abroad 16s. 6d. (Canada 16s.) Registered at the General Post Office for the Canadian Magazine Post. 
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_ _ _ _ til t ti - ti 
4 2 t for the 

m S home constructor 1 

EMI ME..t_ 
4 THE G.E.C. 'nine-one-two PLUS' 
This publication contains step -by -step wiring 
instructions for this high quality Amplifier 
together with many additional features of 
exceptional interest to the Home Constructor. 

from your dealer or by 
post -5d. extra - from 

CE the G.E.C. Valve and 
Electronics Dept. 

4 THE "FM PLUS" TUNER 
The " FM PLUS " Tuner is ideal for 
use with tho `nine- one -two PLUS' 
Amplifier and the puflication gives 
constructional details and suggested 
circuits for inter -station noise sup- 
pression and a " magic eye " tuning 
indicator. 

PRICE 

yßß from your dealer or by 
post - 5d. extra- from 

o PRICE 2/6 the G.E.C. Valve and V Ives 
Electronics Dept. 

THE GENERAL ELECTRIC CO. LTD MAGNET HOUSE KINGSWAY LONDON W.C.2 

THE "WEYRAD" AM /FM RECEIVER 
A COMPLETELY NEW DESIGN SPECIALLY DEVELOPED 

. FOR THE AMATEUR CONSTRUCTOR . 

This publication gives full information on the Assembly and Alignment of a Four -Band 
Seven -valve Receiver, including All Chassis details, Circuits and Wiring Diagram. 

Up -to- the -minute components and valves provide a high standard of performance 
(equivalent to an eight -valve circuit) and complete coverage of the sound broadcast bands, 
ensuring that the set will not " date " for many years. 

* Latest Type Mullard Valves 
* "Weyrad " Coil Pack, I.F. Transformers, Tuning Scale, I.F. 

Filter, Mains and Output Transformers 
* Aluminium Chassis available with all punching and bending 

complete 
* All Condensers, Resistors and other components by well-known 

manufacturers 
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