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PRACTICAL WIRELESS January, 1955 

Bring your equipment up to date with 
°-q-en-cS- REPLACEMENT PICK-UP HEADS 
If you already own a fine radiogram or record- player you now These Acos "Hi -g" pick -ups, you will find, represent a truly 
have the opportunity of rejuvenating it - of bringing it right up phenomenal advance in pick -up design - -with regard to both 
to date for a quite modest sum. Acos Hi -g crystal pick -ups are reproduction and tracking characteristics (so important with 
now available in a range of specially designed " plug -in " modes many of the new microgroove recordings). Ask your Dealer ! 

to suit most famous makes of record reproducing equipment. 

MODEL 

HGP 37-1 

Collaro 

HGP 37-1 

G d 

HGP 39-1 

HGP 35.1 

nGP 411 

hGP 45 

7 

A Hi -g pick -up head incorporating the HGP 37 -1 turnover 
cartridge with cantilever sapphire styli. Designed for both 
standard and microgroove records. Will fit Collaro units 
RC 532 : AC 534: AC3/534: 3RC 532 and the Studio 
pick -up. Available in cream or walnut. 

Ask for Data Sheet No. 4800. 

A Hi -g pick -up head incorporating the HGP 37 -1 turnover 
cartridge with cantilever sapphire styli. Designed for both 
standard and microgroove records. Will fit Garrard units 
RC 75M : RC 80M : RC 90 : RC 111: Model TA. 

Ask for Data Sheet No. 4800. 

Hi -g pick -up heads incorporating cantilever sapphire styli. 
Separate heads for standard and microgrove records. Will fit 
the Acos GP 20 pick -up arm and the Garrard C type adaptor. 
Used on the following units: RC 72A ; RC 75A ; RC 80 ; and 
the Model M unit. Can be used on any units which at present 
use the GP 19 heads. 

Ask for Data Sheet No. 4400. 

Separate plug -in type Hi -g heads for standard and microgroove 
records ; fitted with cantilever sapphire styli. The crystal unit 
is identical to that of the HGP 39 -1 above. Can be used on 
Garrard units RC 7SM ; RC 80M ; RC 90; RC Ill ; and the 
TA player. 

Ask for Dato Sheet No. 4000 

Separate Hi -g plug -in type heads for standard and microgroove 
records incorporating the crystal unit as used in the HGP 39 
pick -up head. Will fit Collaro units RC 532; AC 534; AC3/ 
534; 3RC 532. Available in cream or walnut. 

Ask for Data Sheet No. 4S00. 

Separate Hi -g pick -up heads for either standard or micro- 
groove records. The crystal unit is identical to that used in 
the HGP 39 -1 head. Will fit Garrard units RC 80; RC 72A; 
RC 75A; and the Model M player. Can be used on any unit 
which at present uses the Garrard C adaptor with GP 19 

heads. 

Ask for Data Sheet No. 4600 

. always well ahead 

PRICE 32/6 (PLUS 10 5 P.T.) 

for all types except HGP 39 

models which are 

32/- (PLUS 10 13 P.T.) 

ACOS devices are protected by patents, patent applications and registered designs in Great Britain and abroad. 

COSMOCORD LIMITED ENFIELD MIDDLESEX 
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January, 1955 

BUILD THIS 

PRACTICAL WIRELESS 

HIGH QUALITY 
LOW COST 

AMPLIFIER 
* Circuit designed by 

Mullard research 
engineers. 

* Specified compon- 
ents available from 
most radio dealers. 

Here's an entirely new amplifier 
circuit which brings high quality 
sound reproduction within the reach of 

thousands more enthusiasts. It has been designed by 
Mullard research engineers with special regard for easy con- 
struction and low cost. Full details of the circuit are included in 
the 216 book which is obtainable from radio dealers or direct 
from Mullard Ltd. Valve Sales Department - 2/10 post free. 
Get your copy now. 

Mullard 
BULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.G2 

EASY TO 
BUILD AT LOW COST 
NEGLIGIBLE DISTORTION 
AT ALL OUTPUT LEVELS 
UNIFORM FREQUENCY RESPONSE 
IN AUDIBLE RANGE 
GOOD TRANSIENT RESPONSE 
LOW OUTPUT RESISTANCE 
LOW HUM AND NOISE 
DESIGNED ROUND 5 MULLARD MASTER 
VALVES - EF86, ECC83 
2 x ELM, GZ30 or EZ80 

MVM308A 

We GUARANTEE these seven Coil Packs to be the finest of their 
MAIX1 ̀ `Q class in the Country. Mechanical precision, design and technical Lv RECD. performance unsurpassed 

CP.4/L 8 CP.4/M 

These compact 4- station Coil Packs are available for either --I Long wave and 3 Medium wave stations (CP.4 /L) or 
4 Medium wave stations (CP.4 /M). They are fully wired and 
require only four connections for use with any standard 
frequency changer valve. 
Retail Price of each unit : 25/-. plus 8/4 P.T. -Total 33/4. 
With Gram. Position : 31/- plus 10/4 P.T. -Total 41/4. 

Send If- in stamps for General Camlague. 
Obtainable from all reputable Stockists or in case of difficulty 

direct from works. 

DENCO (CLACTON) LTD., 357/9 
STOP PRESS : " Mullard " " Five -Ten" High Quality Amplifier Chas.is, 14/6. Bronze Front Panel for same, 6.'6. 

` Osram " " 912 " Amplifier Chassis, 14/6. Bronze Front Panel, 6/6. 

f- 1 2 4 i 24" 
These 3 waveband Coil Packs are available for use with 
either 370 pF or 500 pF tuning condensers. The coverage.. 
are : Long wave 800 -2,000 metres, Med. wave 200 -55(1 
metre., Short wave 16-50 metres. Designed for use with 
Jackson Bros. Full Vision Drive or SL.8 Spin Wheel Drive. 
Retail Price of each unit : 

32/ -. plus 10/8 P.T. -Total 42/8. 
CP.3 /G with Gram. Position suitable for use with 500 pF 
tuning condenser: 

39/ -. plus 13/- P.T. -Total 52/ -. 

OLD ROAD, CLACTON -ON -SEA 
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2 PRACTICAL WIRELESS Janua. /, 1955 
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Stas OF VALVES 
Ten EF50(Es-Brand 

New 
each 

Units), 5/-45/- 
Set 

658G, .6K7G,6Q7G, - 

5Z4G, 6V6G _37/8 .. 
1R5, 155, 1T4, 1S4, 

or (3S4 or 3V4) .27/8 
TP25, HL23/DD, 

VP23, PEN25 (or 

6K8G, 657G.6Q7G, 
25A6G, 25ZS or 
25Z6G, 37/8 .. 

12K8GT,' 12K7GrP, 
12Q7GT, 35Z4GT, 
35L6GT or 50L6GT37/ 8 .. 

12A7GT, 12SK7GT, 
12SQ7GT, 35Z4GT 
35L6GT or 50L6GT 37/8 .. 

CRYSTAL MICROPHONE 
INSERTS 

816 
POST 
FREE 

816 
POST 
FREE 

Ideal for tape recording and 
amplifiers. No matching trans- 
former required. 

Brand New R.F. UNITS 
RF24 20-30 me /s 

15/- post free 
RF25 40-50 mc/s 

19/6 post free 
RF26 50-65 me ts 

35/- post free 

(RADIO LTD.) 
We have over 20,000 American and B.V.A. valves In stock 

ALL VALVES NEW AND GUARANTEED 
1A5GT 10/- 6AK5 91- 35Z4GT 8/8 TDD2A 8/6 PCC84 12/8 
1A7GT 12/6 6J70 6/6 35Z5GT 8/6 DK90 11/- PCF82 12/6 
1N5GT 11/- 6K7G 6/6 25A6 8/6 UL41 11/- PEN25 6/6 
1LD5 7/8 6K8i7 9/- 35L6GT 8/6 UY41 11/- PEN46 7/6 
1115 7/6 6L61r 10/- 50L6GT 8/6 D41 51- QP25 6/6 
1S4 718 6U5 7/6 42 8/8 KT2 5/- SP61 4/- 
165 7/6 6N7GT 7/8 43 8/6 U52 8/6 SP41 4/- 
1T4 7/8 6Q7GT 818 75 8/6 U19 10/- HL23/DD 8/8 
105 8/- 6SJ7GT 8/6 80 8/6 Y63 8/6 VP23 678 
3A4 9/- 6X5G 8/6 866A 15/- MU14 8/8 VP91 ^!8 
3V4 7/6 6SA7GT 8/6 TZ40 37/6 PL81 11/- U22 8/6 
3S4 " 7/6 6SQ7GT 8/6 931A 50/- PL82 10/- ATP4 4/- 
5Z3G 8/6 6507 7/8 EA50 2/- P3(25 12/6 TP22 8/8 
5U40 816 6SK7GT 7/6 ECH35 12/- PY81 10/- TH233 10/- 
5Z4G 8/6 6SLIGT 9/- EF54 6/- PY82 ' 8/6 41MP 7/6 
6A70 818 6SN7GT 9/- EB34 3/6 KT33C 10l- 42SPT 6/- 
6AC7 6/6 6SC 10/- EBC33 8/6 KT66 12/8 2158G 4/-_. 
6A8G 8/6 6V6GT 718 EF36 6/6 GU50 12/6 MS/PEN 7/6 
6AM6 9/- 6AG7 12/6 EF39 6/6 XP2V 4!- MS/PENB 
6B8 7/6 12K7GT 8/6 EY51 12/- XH (1.5) 4/- ' 7/6 
6C5GT 5/- 12K8GT 8/6 EK32 6/6 VU111 4/- VT501 7)6 
6C6 6/6 12Q7GT 8/6 EF91 9/- VU133 4/- AC/PEN(7) . 

6D6 6/6 12SA7GT 8/6 EL33 10/- VU120A 4/- 10/- 
6F6G 8/6 12SQ7GT 8/8 EL32 7/6 QP230 8/- PENDD4020 
6G6G 6/6 12SJ7 8/8 EF50 VR105/30 8/6 
6H6GT 5/- 12657 8/8 Red Syl.10/- VR158/30.8/8 
6J5GT 5/- 12SR7 7/6EF50 - 5/- CK510AX 6/- 
6.16 9/- 25Z6GT 8/6 SP2 - 8/6 DI 2/- EF80 10'6 
6L7 7'6 25Z5 8/6 VP2 8/6 ACEPEN 6/ t ECL80 10,6 

12/8 
FC13C 10l- 

8/6 
105 

(7) 
8/6 

MORSE PRACTICE 
BUZZER 

Complete with tapper and 4 volt 
buzzer on baseboard, 8/ -, brand 
new. Post paid. 

R.F. OSCILLATOR COIL 

6 -18 kV., including EY51 
valve. 37/ -. 

UNIT 

- CRYSTALS 
200 kc /s, 2 -pin (U.S.A.) 
465 kc /s, 2 -pin (U.S.A.) 
500 kc /s, 2 -pin (British) 

10 /- 
10/- 
15/_ 

T.C.C. .1 5/7,000 v. wkg. 
Type CP58Q0. Bakelite 
Case, 7/6 each. 

8 -page Catalogue, 3d. Open Mon. -Sat. 9 -6. Thurs. 1 p.m 

5 HARROW ROAD, PADDINGTON, LONDON, W.2 TEL: PADDINGTON 100819, 0401. 

INDICATOR UN IT TYPE 
182.4 

This unit contains VCR517 
Cathode Ray sin. tube, 
'complete with Mu -metal 
screen, 3 EF50, 4 SP61 and 

-1 5U4G valves, W/W volume 
controls, resistors and 
condensers. Suitable either 
for basis of T/V or Oscillo- 
scope. " Radio Construc- 
tor," 'Scope constructional 
circuit included.' 67/6 (plus 
7/6 carr.). 
Kit of necessary parts, in- 
cluding 182A " Unit, for 
constructing " Radio Con- 
structor " Oscilloscope, 

£8/18/6. 

CATHODE RAY TUBES 
(Brand New) 

VCR97 (slight cut -off) 15./- 
VCR97, guaranteed 

full T/V Picture ... 40!- 
VCR517C, guaranteed 

íäíl T/V Picture ... 35/- 
VCR139A, guaranteed 

ív71 T/V Picture ... 35/- 
3BPI, guaranteed full 

T/V Picture ... 30'- 
Carr. & packing on all 
tubes, 2/ -. 

DENCO F.M. FEEDER 
UNIT 

Finest Audio available. 
Complete kit of parts, 
including drilled. chassis. 
5 valves : types 6AM6, 
12ÁH8, 5091. and 2 6AB6. 
Also complete circuit and 
wiring diagram. 88/7.6. 
Or assembled and' alignËd, 
88 /10 / -. Alignment only. 
7/6. Demonstration daily. 

INVITE YOU TO 

:ALPHA BUILD THIS PORT - .r,f ABLE FOR ONLY 

Ó GNS. 

Full ,letsile, circuit diagram, 
point to point ,tiring instruc- 
tion, and complete list of 

components. Available 2,'- ea. 
Cane uan be supplied wnar- 
ately. Available in the 

following attrac- 
tive colours 
1.iaard Grey ; 

ß10e ; 

Maroon ; 

Brown. 
Liai. 1/3 each. 
Chassis, 3/ -. 

CONDENSERS 
MOULDED MICA 

.0001 .00112 00;: .01104 
(m03 W, r27 .11005 .001 

.002 . (/113 0e15 .01 
511 PP. 20 PP. 

,1 4:' d. 

WHEN ORDERING PLEASE 

0 
ALPHA RADIO SUPPLY CO. 

/d MINCES CHAMBERS,/ VICTORIA SQUARE, LEEDS 1. 

VALVES GUARANTEED AND BOXED 
07.4 e!- 
1A3 8/- 
IA5GT 8!- 
1C50T(DL35) 

8/6 
1L4(01,92)7/6 
11.135 8/8 
155 -/0 
194 /8 
195 7/6 
1T4 7/6 
1E5 8/- 
220V8G 8/9 
2413 6/9 
2X2 5/- 
3A4 8/- 
3Q4 9/- 
305 10/- 

t+á é¡e 
3V4 8/- 
401 3/- 
42 8/- 
554 8N 
504 8/6 
5l-3GT 8/6 
5Z3 9/6 
5Z4G 8 6 
SA7 10/- 
6A91. 10/6 
0A07 6/6 
4405 7/6 

6AJ5 
6AK5 
ftAL7 
6AM5 
6AM6 
eAQS 
CATS 
6114 
BBBG 
CRAC 
CiBE1i 
SBR7 
6BW6 
604 
6050T 
606 
6('9 
603 
606 
0F6(1 
6F6.H 
6P8(3 
CFl3 
GF15 
6060 
6116 
6.750 
6J5(IT 
SJSM 
6,16 
6J70 
6K80T 

91- 
9/- 

7/0 
7/6 
8/8 
8/- 

4- 
8;- 
e/- 
9/8 
8,'6 
8,!- 
7/8 
6/6 
8/- 
716 
7/3 
7/8 
8/8 
7/- 

ii/á 
áro 
5/- 
5/8 
6/6 

8/6 
8/6 

65711 
6K7GT 8/8 
6I(,M 8/9 
6KRt: 8/- 
6K6,IT 9/8 
6160 9/- 
6L7M 7/0 
6L18 11/- 
6\7 7!6 
6Q7t1 9/- 
6(17(:'P 9/- 
6R7G 8/- 
68A7GT 8/- 
fiR07 7/6 
611117 8/- 
69.170T 8/- 
6857 6/3 
661.7 8/- 
C8N7GT 9/- 
69Q7 9/- 
6887 8/- 
6RT7 7/6 
6C40T 15/- 
6U.5(1 8/8 
eU7G 9/- 
BV6G 7/8 
6V6(.T 7/6 
6%4 (5/78) 8/- 
61I5GT 7/9 
7B7 8/8 
705 8/6 
706 8/6 

THE COMPACT TELEVISION AERIAL BY 
ANTIFERENCE LTD. 

Supplied complete with universal mounting and hack - 
plate in neutral brown finish. Overall length 511. die. 
Packed in carton 31t. 4in. 10ng. Complete with full 
instructions. Cat. No. CD4. Original price 50/ -. On, 
Pries 12 /6 

Post. ete., 2/8. 

QUOTE "DEPT. P.W." 
P 

7H7 
7Q7 
767 
787 
7Y4 
75 
77 
80 
807 
alr2 
9661 
90(1'2 
940)3 
!41(14 
90116 
954 
955 
966 
15FI 
11,1,1)11 
10P73 
10P14 
12416 
12A58 
12AT7 
12AÚ7 
ILA117 
1208 
12116 
1225 
1257 
135801 

8/- 12Q7GT 9f 
8/- 12;477 7/8 

8/6 , 126117 5/0 
8/6 128,17 - 8/8 

- 8/8 13857 0/8 
10/- I:8L7 . 9/- 
8/-- 12807 8/8 
.8/8 126117 718 
7/6 201)1 10/8 
2/9 20E2 12/8 
5/8 20P1 15/- 
5/6 25A00 9/- 
5/0 '25L6(IT 8/8 
5/8 251'4GT 19!- 
81- 25Y5 9!- 
2/7 25Y50. 9/- 
4/9 25Z4(1 - 9/- 
3/0 25Z,5 9/- 

10/- 25y.6GT 9/6 
11!- 35I.6GT 8/9 
11/0 3'SW4 10/- 
11/8 357.40T 8/6 

8/9 501.6(IT 8/8 

11/8 AC/P 6/9 

9/- AC6/PEN 5/8 

9/- ATP4 8/8 
10/- 01.33 18/6 
9/- Ct'71 1/- 
5/- CV173 10/- 
6/- CV286 7/6 
9/- D1173M 10/- 
9/- E641 11/- 

TERMS : Cash with order or C.O.D. 
Postage and Packing charges extra, 
as follows : Orders value 10'- add 
9d. ; 20/- add t,- ; 40/- add 1/8 
kb add 2/- unless otherwise stated. 
Minimum C.O.D. lee and postage 2/3 

MAIL ORDER ONLY 
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Positively the 2 BEST T/Vs yet built 
for the Home Constructor! 

The STERN'S "TELE- VIEWERS' 
5 CHANNEL SUPERHET RECEIVERS 

Suitable for any transmitting channel and for which commercial adaptors 
will be available. i 

PERFECT PICTURE QUALITY 
- / RERfECT FR /NC' AREA RECERT /OM 

\:--)1 SIMPLE D /ACRAM.S MAKE - 

CONSTRUCT /ON EASY BETTER REGEOT /ON AT HALF 
CO/WWI -VAL COST ..+s. +. +u +..+ +.- ... +.. This is the 12" 

The "WIDE- ANGLE" 
TELE- VIEWER 
* This is the most 

efficient large 
screen TV yet 
offered to 
constructors. 

* Excellent Time 
Base efficiency 
producing 15 to 
16 Kv with ample 
scanning power 
for C.R.T.'s up 
to 17 Inch. 
CAN BE COM- 

PLETELY 
BUILT FOR 

£33 -0 -0 
(Plus cost of 

C.R.T.) 

TELE- VIEWER 
and can be completely 

built for only £28 -16 -4 
(Plus cost of C.R.T.) .+o 

l 

We can supply a 
1 NEW 12in. C.R.T. at the 

specially reduced price of 
£12.19.6. (Carr. & Ins., 15 /- extra.) 

The complete set of ASSEMBLY INSTRUCTIONS for 
these T /Vs are available for 5/ -each. They include really 
detailed PRACTICAL. LAYOUTS, WIRING DATA AND 
COMPONENT PRICE LIST. ALL COMPONENTS 
ARE AVAILABLE FOR INDIVIDUAL PURCHASE. AN 
ATTRACTIVE TABLE MODEL CABINET FOR THE 
12in. Model IS AVAILABLE FOR 86.19.6. 

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

Tel.: CENTRAL 5812 -3 -4. 

Ali TON (13 ac--`dw 
Re are pleased to inform our customers both old and new that our Mail Order Dept. has been transferred to more spacious premises at 44, Tottenham St.. London. W.l (first turning left from Goodge Street. Underground). This move was made necessary by the ever -Increasing demand for our goods. Due to the improved facilities at our new premises we can once again assure customers of immediate despatch. 

- 
BUILD WOUIC OWN RADIO! 

We can supply all the parts (includ- 
ing valves, 5in, moving coil speaker, 
doobwneto thee last nutdandsbolt)1 to 
enable YOU to build a professional - 
looking radio. The chassis is 
punched and drilled ready to mount Oa. the components. There is a choice 
of any of three attractive cabinets 
12in. long, Sin, wide by 6fn. high, as 

follows : either ivory or brown ,bakelite, or wooden, finished In walnut. Complete 
and easy -to- follow point -to -point' and Circuit wiring diagrams supplied. 
MODEL I. T.R.F. RECEIVER 
This is a 3 valve plus metal rectifier T.R.F. 
receiver with a valve line -up as follows : 
61(7 (11F), 67.f (Det) and 61'8 (Output). 
The dial is illuminated and when assem- 
bled the receiver presents a very attrac- 
tive appearance. Coverage is for the 
Medium and Long Wave bands. Operates 
on 200 /250 volts A.Ç. Mains. 

MODEL 2. SUPERHET RECEIVER 
This is a powerful midget 4 valve plus 
metal rectifier Superhet Receiver with a 
valve line -up as follows : 6K8, 6K7. 6Q7 
6T8. The dial is illuminated and coverage 
Is for the Short Wave bands between 16-50 
metres. the Medium Wave bands between 
190-540 metres. and the Long Wave bands 
between 1.000 -2,000 metres. Operates on 

P /us 2/6 Packing, 
203/2.50 us Plus Packing, 

A.C. mains. 

Carriage, Insur.5 1 0 Carriage, Insur. 19 
T.R.F. RECEIVER We can supply this Roceiver ready built at £6 15s. &L plus 3/6 p.c. 

ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR 
Instruction Booklet and priced Parts List for either of the above available separataiy 

at 1 / -. This money will be refunded if circuit diagram is returned as NEW within 7 days. 
When ordering please state Model No. 

WE CARRY LARGE STOCKS OF COMPONENTS AND WELCOME YOUR ENQUIRIES. 
TMIR1S OF BUSINESS : Cash with order or C.O.D. Post items only) : all orders for 
small items totalling over £2 post free unless otherwise stated. Money back Guarantee 
on all goods. 

4 -watt AMPLIFIER KIT 
This is a 3 valve 3 stage Amplifier for use 
with Gramophone. Microphone or Radio. 
Valve line -up is as folisws': 6SL7. OVO. 
5Z4. Negative feed -back. Tone control. 
Voltage adjustment panel Incorporated. 
4 watts output. For operation on A.C. 
Mains 2001250 volts. 
The complete Kit includes every item 
down to the last nut and bolt, drilled 
and punched chassis, and comprehensive 
point -to -point wiring circuit diagram. 
Chassis dimens.: 8in.'a Sin. x 21 in. 

ALL COMPONENTS SUPPLIED ARE 
GUARANTEED FOR ONE YEAR 

PRICE 

£4.5.0. 
Plus 2i6 
Pkg. Carr. 

& Ins. 

The Outil,': 
Transformer ,u ;WI ed 
is for use with a loudspeaker of 3 ohms 
impedance and we would suggest that the 
output of.the completed amplifier justifies 
the use of one of the latest W.B. H.F. 
Speakers which can be supplied as follows: 
81n.. 60.1: (fin., 67/- : 10in., 7343. All 
plus 2/6 pkg., cary. ins. - 

Circuit Diagram only, arallable separately 
at 1/ -. To those who require this Amplifier 
ready -built we can supply it at 85.1.0 
plus 3/6 pkg., cary., ins. 

Office : (Dept. P.W.), 34. Montpelier Rise, London, N.W.11. Telephone : Meadway 1736 
Works and Despatch Dept :: 44, Tottenham Street, London, W.I. Langham 1151. Open 9 to 8 p.m. Daily. Saturdays 1 p.m. 

PERSONAL CALLERS WELCOMED 
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T115411 TRANSMITTER I NIT 
Medium /High powered for C.P:.- M.C.W. 
R/T 3 ranges, 10-5.5 mes., 5.5-3 mes., 500 -200 
kcs. Complete with 4 valves, etc., in metal 
case 19ín. x 161ín. x 811n. External Power 
Supply required. 
Ask for 39/6 each cPlus 

7/6 
P/E5A. 

Circuit, 2/3. 
VISUAL INDICATOR TYPE 1 

Ref.: 100/2. 
Dual reading left /right D.F. meter for 
R1155, 211n. Scale overall dim.: 3111,. x 
21ín., in used condition. 
Ask 
iH862A. 12/6 each aid. 

5.440 -B V.R.F. TRANSMITTER CHASSIS 
Part of the Stratton P90 Equipment. 

Partly stripped by the M.O.S., less valves, 
inductances and Crystal, but otherwise 
a good basis for reconstruction, compact 
size 141n. x lin. x 7ín. Original frequencies 
8595 Mc /s. 
Ask for - Carriage 
P/11517. 16/_ each Paid. 

Circuit 113. 

WS -18 RECEIVER CHASSIS 
Complete with valves, 3 /ARP22 tVP211, 
ARA (HL23DD), I.F. 965 kc /s. Range 6 -9 
mcis. Battery operated.) Chassis IfIn. x 
5in. x lin. Front panel 91in. x 51in. 
Ask for / Post 
P11122. 25 - each. Paid. 

Circuit and Data, 2/3. 
RECEIVER UNIT TYPE 25 

Ref.: 10P/1L. 
Part of TR1196 Range 4.3-6.7 me /s. with 
valves 2/VR53 (EF39), 2VR58 (EF36), VR55 
tEBC al), VR57 (EB32), 21.F.T. 460 kc /s., etc., 
in metal ca,e 811n. x 61in. x 611n. 
Ask for C Post-and Packing, 
P/11299. 2Post-and - each. 3,6 extra. 

Circuit and Data 1;6. 

ELECTRONIC IGNITION TESTER 
Typo V.E.D. Patt. 553562 by English Electric, 
in -original wood case. A Cathode Ray 
tester for checking Ignition of internal 
combustion engine, while engine is operat- 

ini, li 
operate from 6, 12 or 24 volts D.C. 

or MO 
Built into black crackle case with hinged 

front and carrying handle, dim. 151in. x 
81ín. x 111in. 
No leads or instruction book available. 

P /H535. A í 5 each 101- extra, 
R.F. UNIT TYPE 24 

In original carton. 
With valves 3 -VR65 (SP61), etc. Range 
20-30 Me /s., switched tuning. Dim.: 9í1n. 
by 71 11r. x 41in. Wgt. 7 lbs. 
Ask for 
P /H850. 

Post 10 /- each 1/6 extra. 
Circuit 1i3. 

R.F. UNIT TYPE 25 
In original carton. 

Range 40-50 mets. Otherwise as R.F.24. 
Ask for 

12 
Post 1/6 

P/11874. 16 each. extra. 
Circuit 1/3. 

R.F. UNIT TYPE 27, WITH BROKEN 
DIAL - 

Range 65-85 me/s. Valves 2 -VR135 (EF54). 
VR137(FC52), etc. Dim. and Wgt. as R.F.29. 
Variable Tuning. 
Ask for 
P /E771. £í.9.6d. Post 

extra. 
Circuit 1:3. 

i 

SUPPRESSOR UNIT 5CiS70 
Contains 4771í.F. chokes and 4 tubular con- 
densers 0.1 mfd. 250 v. D.C., carrying 5 amps. 
(2 sets on each lead), each choke and con- 
denser separately screened in compartments 
of .aluminium alloy box 4110. x.4in. x 2iá. 
4 hole fixing. - - 
Ask for 2/6d Post 
P/H907. each. extra. 

1;- 

{VIRELESS REMOTE CONTROL UNIT D 
No. 2 !í1k. 2. ZÁ.20491. Wooden box 71in. x 
61in. x Slim, with hinged lid, containing 
3 relays, 1 make, 501) ohms, 1 make 20 ohms. 
and 5.D: double coil type 1.750 ohms, coil 
makes, 200 ohms, coil breaks, plus OMB 
twitch and 8 brass terminals. 
Ask for Po 
H003. 7/11d each. Paid 

5. WAY GROUPBOARDS 
Paxolln panel 21in. x 21ín., with tags for 
mounting condensers or resistors, two h&c 
fixing. J Ask for 6d. each 3d.t P(11981. 

Or 3 for l; 6, post paid. 
CO-ANIAL CABLE 

Any lengths supplied 52 ohms. 12 mm. die.. 
price 541. per yard. Minimum 12 yards at 
5/- post paid. Ask for P/E 987. 

THROAT MICROPHONE 
Ref. : ZA.13935. 

Pair Electro Magnetic lozenge- shaped 
pieces (7.5 ohms) with strap, lead and 
jackplug. 
Ask for 3/114. Toot 

ra. 
Etl. 

PIE14. each ext 
THROAT MICROPHONE 

Ref.: ZA.19734. - 

Pair Electro Magnetic lozenge-she eei 
pieces /7.5 ohms) with strap, lead and jack - 
plug. 
Ask for 4/11d. Pest 6d. 
P; H955. each. extra. 

Order direct from 

CLYDESDALE 
2, BRIDGE STREET, GLASGOW, C.S. 

SUPPLY 
CO. LTD. 

Phone: South 2706¡9 

NEW PRACTICAL WAY. 
With many of our courses we 
supply actual equipment. Courses 
include: Radio, Television, 
Electronics, Draughtsmanship, 
Carpentry, Photography, and 
Commercial Art, etc. 

Sj 

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, 

General Radio and Television Courses, Radar, Sound Recording, etc. Also Courses il 

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 subjects which provide lucrative jobs or interesting hobbies. *A tutor is 

personally allotted by name to ensure private and individual tuition. * Free 

advice covering all aspects of training is given to students before and after 

enrolling with us. 

f 

Courses from 
15/- per month 

TITUT_`-1S1 
The only Post 

a world -wide 

POST THIS COUPON TODAY 

Send without obligation your FREE book. 
E.M.I. INSTITUTES, Dept. 32K 

43 Grove Park Road, London, W.4. 
Phone: Chiswick 4417/8, 

NAME 

ADDRESS 

al College which is part of I 

Industrial Organisation.i JAN. 

I.- 
SUBJECT(S) OF INTEREST ...- __.-,_- __ 

ICIti 
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eat Britain's Valve Mail -Order House 
One Year's Guarantee 
185 18/5 
185 16/5 
1T4 14/8 
344 14/8 
3V4 14/6 
01A 7/4 

1 B4 13Ì3 

1F 14 
rjJ6G 

12/- 
Y3GT 

6A4 15/1 
GALS 11/4 
GAQ5 11/5 
(iAT6 15/1 
GAUB 22/1 
GRAB 16/5 
6X4 13/3 
6.16 31/8 
GSATCT 

GSK7GT/2 
16/5 

6SQ7GT 
15/1 

GV6GT 

7E7 14/8 
AZ1 13/3 
AZ31 13/3 
Ay.50 

áWiá)22/1 
CIA 20/2 CI 13/3 
EB41 11/4 891 

(SAUD 
11/4 

813033 

EBL1 22/1 
EBFöO 

18/11 
ECC40 

22/1 
19C'H3 22/8 

ECH25 

ECH42f 
2 

ECL8020/2 
23/4 

EF9 19/8 
EF37A 

223 
EF33 

18/5 
EF40 22!1 
EF41 16/5 
EF50 22/1 
EF80 22'1 
EF91 22'1 
12AT7 

12AÚ7 2213 
22'1 

12AX7 

12SACT 1 

20/ 
12SK7GT 2 

18/ 
12SQ7GT 

b 

15/1 
25L6GT 

35Z5GT8 
b 

50L6CT3/3 
18/5 

10 12/- 
22 18/3 
83 13/3 
81 18./11 
71A 8/10 
112A 12/- 
1A7GT 

18/11 
IC5GT 

14/13 
IHSGT 

14/6 
IN5GT 

3A4 18,11 Post 9d. 

SALE (z.TYPESI) 

VALVES FROM 

2/- 

6RITISH, 
AMIRICAN 

BATTERY, 

A.C. 
and 

UNIVERSAL 

TYPES. 

dlLGsJ 

1B4 8/- 
1116 
1LN5 

3 
¡. 

2A7 
2B7 2/- 
SAG? 19'- 
BF7 6/- 
SF5 14/- 
SC25 9/- 
D2 

12A 2/- 
128E5 6/- 
21 2/- 
32 3/- 
34 3/- 
48 4/- 
GOYS 8/- 

117Zß 7/- 
8F32 6/- 
13SPA 5,- 

7tA 2/- 
AC HL- 

DDD 6/- 
DD207 4/.. 
EF6 17/6 
HL1320 b/., 
KTZ63 5/- 
MSP4 5/- 
MSP41 5/- 
MSPen 5./- 
OM4 5!- 
P2 3/- 
P215 2,/- 
PM24A 

7/6 
SP13 4!- 
SP42 51- 
SP61 2/- 
T41 9'- 
VP13C 7-- 
VP23 3.'- 
Post 941. 

DEMOBBED 2/3 Q MAX Valvsu 
"Manual " 

Giving equivalents of British 
and American Service and 
Cross Reference of Commer- 
cial Types with an Appendix 
of B.V.A. Equivalents and 
Comprehensive Price List. 
We have still some Valves left 
at very old Budget Rates 
(331 °,.) which are actually sold 
at the old price. (1951 rate). 

PI FCOG_ 
eue [All -In -one 

Radio - meter 
A.C. /D.C. Tests 
everything in 
Radio. Com- 
plete with Test 

prods. 29,6. 
Post 1/6. 

TYANA TRIPLE THREE 
Small Soldering Iron Latest 
development. Complete with 
detachable bench stand., 9/6 Post 1 / -. 

Electric PAINT STRIPPER 
Outdates blow- 
lamp. It's a 
unique fool- 
proof electric 
tool. Easter 
and Faster. 
Clean and safe. 
Old paint goes 
like magic. 
Cost Id. per 
hour. A.C./ 
D.C. Complete. 
Guaranteed. 

Tax Frei 

x,'37/6 
Usually 
39/6 

Chassis Cutters 
with Keys 

Tee easiest and 
quickest way of 

t°; 

cutting holes in 
sheet g metal. The 
cutter consists of 
three parts: A die, 
a punch and an 

Allen screw. The operation is 
quite simple. Prices Incl. key 

TUBES 20/- 
VCR 97 NEW 
EMISCOPE 

Type 4/1 
3" Electrostatic 

20/- 
lin. 1214: gin. 1214; din. lin.. 16ín., and 1;ín., 16'- each: 12" Type 511 

Electrostatic, same 
base as VCR 97 
14- 10-0 caare. 

1í1n. and l i in., 18'- each; I tin.. 
19'9: 2sß in.. 31/9: 21 in.. 36/9: 
lin. square 24/3. Post 1 -. 

Deposit 
1 Monthly 9 - 

A.C. ELECTRIC 
!i 

PAINT 
SPRAYER 

Just plug in and 
spray. Easier 
than a brush 
and twice as fast. Post 2' -. Ceiling 
Adaptor Free. 

TAYLOR METERS on 
EASY TERMS. Ask 

tor Catalogue 

RODAntennas. 1ft. sections 
Interlocking and extend- 

ing, copper pintcd steel. 2 / 6 BARGAIN. dozen 

2300 " 
AUTOMATIC 
BLOWLAMP 

Burns methylated 
s p i r i t. Completely 
Automatic. Absolutely 
safe. Suitable for all 

SERVICE SHEETS kinds of tinman's and 
silver soldering, glass B.T.H. GERMANIUM CRYSTAL The one you require enclosed bending. etc. 2,000 deg. DIODE. Complete with Blueprint if available in a dozen assorted F a hr e n h e it flame. sod operating instructions. 2/- of our best choice. 108. Post 9d. 

RADIO SUPPLY CO. (Leeds) LTD. 
32, THE CALLS, LEEDS, 2 

Terms C.W.O. or C.O.D. No C.O.D. under Et. Postage 1/- extra under 10 / -. 1 n tetra 
under £1. 2/- extra under £2. 2'6 extra under £3. Open 9 to 5.00. Sets. until 1 p.m. 

Catalogue 6d. Trade List 5d. S.A.E. please with enquiries. 
CHASSIS (Undrflled Aluminium, 
18 s.w.g. amplifier (4- sided). 
12in. - 9m. 2lin.6'1114in. _ 10in. - ::in.711 
141n. -Ain... 21In.(33116in. loin. 3ín.83 
1H s.w.g. receiver type. 
Gin . - 111n.1'1110in. -.5 / /n. 2in.33 
711n. , 4üp. 2in.211 11ín. óin. 21 ìn.3'11 
16 s.w.g. receiver type. 
I2í n. 9ìn.. 2l in....5,3 16in. x 8in. x 2I in.7 /6 
20in. Hin. . 21in.... ... .. .. 8,11 
16 s.w.g. amplifier type, 4- sided. 
121n. üin. 2ün.... ... ... .. 7111 
thin. / 0 ...10:11 
201n. Bin. <2 1in .... ... ... ...13.'6 

EX-GOVT. TRANSES. 230 v. 50 c/es. 
Following suitable for chargers. et.r., 
8.8 v. 4 a.. 9/9 : 0-11-22 v. 30 a.,. 72/6 : 
0-11-22 v. 15 a.. 35/9 : 0-16-18-20 v. Si a.. 
79'8 : 7.7 v. 7 a. C.T. 4 times 25'9. 
Misc. Types 
48 v. 1 a.. 9/9 ; 460 v. 200 mA. 6.3 v. 5 a.. 
27/9 : 400 v. C.T.150 mA. 4 v. ea. 6.3 v.6 a.. 6.3v.0.6a.,4v.6a..4v.3a.,4v.3a.,4v.3 
a., 3 v. 2 a.. 22/9 : 1,220 v. 350 mA, 610-0-610 
v. 150 mA, 300-0-300 v. 150 mA. 29/9 : 
885-775-690-0-090-775-365 v. 500 mA. 29/8 : 
4 v. 2.5 a., 4/9 : 4 v. 6 a., High Ins.. 7/9. 
250-0-250 v. 200 mA, 8.3 v. 8 a., 5 v. 3 a., 22/9. 
300-0-300 v. 150 mA, 6.3 v. 4 a.. 5 v. 3 a., 22/9. 

AVhPLIFIER OR CHARGER ('ASES 
Size approx. 15:x51 , 7ín. high. Strongly 
made in perforated steel. Finished in 
grey enamel. 9/6. 

AMMETERS Moving Coil 
G.E.C. 0 -5 amps, tin. scale, 11/9. 

SILVER MICA CONDENSERS. 5, 10, 
15, 20, 25, 30. 35. 40. 50, 100. 120, 150, 200, 
230. 300. 400. 500, 1,000 (.001 mfd.). 2,000 pfd. 
(.002 mfd.). 01. each ; 3/9 doz. One type. 

EX-GOVT. AUTO TRANSFORMERS 
Double Wound, 50 e /cs. 

10- 0- 200 -220 -240 v. to 10-0-275-295-315 v. 
1,000 watts, 6943 : 0 -230 v. to 0 -230 v. 
tapped every 11 volts : from 57.5 v. 5.(X)0 
watts (21 amps.). 26/15// -. Where 110 v. 
input Or output is required primary and 
secondary windings can be connected in 
series. 
Single winding 0- 110 -190 -230 v. 1,400 watts 
4916. 15- 10 -5-0- 195 -215-235 v. 500 w., 27/9. 
EX -GOVT. SSIOOTHINGi ('HOSES 
250 mA. 10 H 50 ohm, . 14'9 
250 mA, 10 H 100 ohms ... ... ... 14/9 
150 mA. 10 H 100 ohms ... ... ... 11/9 
100 mA, 10 H 150 ohms Trop.... ... 6/9 
50 mA, 5 -10 H 200 ohms... ... 
L.T. type 1 amp .... 2'9 
EX-GOVT. METAL. BLOCK (PAPER) 

CONDENSERS 
4 mfd. 500 v., 2/9 : 4 mfd. 750 v., 3'9 : 4 
mfd. 1,500 v.. 4/9 ; 4 mfd. 2,000 v., 719 : 0 -5 
mfd. 400 v., 5111 : 8-8 mfd. 500 v.. 831 : 

4 mfd. 400 v., plus 2 mfd. 250 v., 1 3l : 
8 mfd: 500 v., 5/9 : 15 mfd. 500 v., 6/9. 

EX -GOVT. E.R.T. SMOOTHERS 
.02 mfd. 8,000 v. cans 1/11 ' .35 mfd. 
4.000 v. Blocks, 4/9 : 5 mid. 23100 v. 
Blocks, 3/9 ; .5 mfd. 2.,F,00 w. cans, 3/3 : 

1.5 mfd. 4,000 v. Blocks, 5/9 : .1 mfd., 
plus .1 mfd. large Blocks 8,000 v., 9/6. 
11F26 ('NITS BRAND NEW, 
CARTONED. Only 39,'8. Carr. 2,6. 
1!X- GOVT. TR ANSMITT F: R -R E- 
C EWERS. Type TR.9D, complete with 
all valves, 47.6, Carr. 5 , 
EX -GOVT. ACCUMULATORS 
With Non -Spill Vents. Unused and guaranteed 2 v. 16 A.H., 5/9 each or 3ín. 
wood carrying case IF e, 7 :5ins., 14/9. plus 

MIDGET MAINS TRANSFORMER. 
Manufacturer's Surplus. Primary 220/ 
240 v. Secs. 275-0-275 v. 70mA, 6.3 v. 2 a, 
Only 11'9. 
TV. PREAMPLIFIER (Plessey) 
For Fringe Areas. Brand New. Complete 
with 6E13 valve. Only 22.13. 

LOYDEX RELAYS 
For 230 v. 50 c'cs. mains input. 44). 
R S,('-. MASTER INTERCOMS'. CHIT, 
with provision for up to 4 " Listen -Talk 
Back units " individually switched. 
A high gain amplifier allows speech 
emanating from the rooms containing 
remote control units to be heard at the master control. The unit is in kit form 
and point -to -point wiring diagrams are 
supplied. A walnut veneered wood or 
brown bakelite cabinet Is included. 
Mains input is 200 -250 v. 50 c;s. H.T. 
line 300 v. CHASSIS IS NOT " ALIVE." 
Ideal also for use as . Baby Alarm." 
Sound amplification 4 watts. Price only 
£5'19/8.. Listen -Talk Back Unit " 
in walnut veneer or bakelite cabinet 
can be supplied at 35/- each. Full 
descriptive leaflet IOd. The Master Unit 
can be supplied assembled and tested for 
30/- extra. 
Ex-GOVT. VALVES (NEW) 

Each 
7/9 
7/9 
7/9 
7/9 

8/9 

19/8 

7/9 
5/9 
8/6 

8 /11 

IT4 
IR.5 
195 
3V4 
3S4 
5Y3G 
5124G 
5Z4G 
6F6G 
6AM6 
6J5G 

6K7G 
6K8G 

Each Each 
6SIC7Met 7/9 35Z4GT 10 /6 
6Q7G 9/11 AC5PenDD 
6SN7GT 9/9 9/9 
6V6G 8'9 EBC33 7/9 
6V6GT 7!9 EF36 5/9 
GXSGT 8/9 EB91 8/9 
8D2 2/11 EF91 7/9 
807 7+11 EL33 9/6 
9D2 2/11 MÚ14 8/9 
12.A6 7/9 MS /Pen 5/9 
12K7GT 10/6 SP4 5/9 
12Q7GT 10/6 SP41 1/11 
í5D2 4/9 SP61 2/9 
25Z4G 9/8 VU120 2/11 

H.T. ELIML "(ATOR AND TRICKLE 
CHARGER KIT. Input 200 -250 v. A.C. 
Output 120 v. 40 mA, fully smoothed. and rectified supply to charge 2 v. ecc. Price 
with steel case and circuit. 29/6. Or ready for use. 8/9 extra. 
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radio products ltd. 
(Dept. P.55) 418 BRIGHTON ROAD, SOUTH 
CROYDON, SU RREY.Telephone: Croydon 5148,9 

These really powerful units in compact form give quality and performance right out of proportion to 
their midget size and modest cost. Osmor " Q " Coilpacks have everything that only the highest 
degree of technical skill can !ensure -extra selectivity, super sensith9ty, adaptability. Size 
only 11 x 31 x 21 with ¡variable iron -dust cores and Polystyrene formers. Built -in trimmers. 
Tropicalised. Prealigned Receiver- tested and guaranteed.. Only 5 connections to make. All types 
for Mains and Battery Superhets and T.R.F. receivers. Ideal for the reliable construction of 
new sets, also for conversion of the 21 Receiver. TRU96, Type 18. Wartime Utility and others. Send 
to -day for particulars ! 

SEPARATE COILS 4/- 
A full range is available for all popular wavebands and purposes. Fully descrip- 
tive leaflets and connection data 
available. (Optional) new simple fixing 
24. extra. Just note these " 5 Star " 
Features. Only lin, high. Packed in 
damp -proof containers. Variable iron - 
dust cores. Fitted tags for easy connec- 
tion. Low loss Poly- 
styrene formers. L. or 
M.W. T.R.F. REACTION 
CCOIL TYPE QR 11 -12 

A range of 
coils for F.M. Receivers shortly avail- 
able. 
A special design 
of coils now available for 
reflex circuits. 

OSMOR STATION SEPARATOR 
The Separator may easily be tuned to 
eliminate any one station within the 
ranges stated and fitting takes only a few 
seconds. Sharp tuning is effected by 
adjusting the brass screw provided. 

NO. METRES 
j -141 -259 

2- 218 -283 

3- 267 -341 

4 -319 -405 

595 -492 

0-- 455 -567 

7- 1450 -1550 

8-- 910 -550 k /c. 

Aerial 
plugs 
in here 

Plugs 
into 
Receiver 

7/6 
COMPLETE 

CHASSIS CUTTER 

Type 
1 

2 

3 

Hole Sizes 
lin. xliin. 
lin. xliin. 
lin. xllin. 

Prices 
19, 6 
18/9 
22/6 

4 l l in. x 2in. 27; 3 

blust. list on request. 

1.F.s. 465 k,t. Permeability -tuned with I 

I 3ú leads. seatd f cl x 1lFor use with oipacks 
Iand others. 1416 pair. Midget I.F.s 4b ß I 

k;c. lin. x lin. x 21ín.. 211- pair. PRE - 
I ALIGNED. 1/6 extra, both types. 

HO/ 
Send 5d. (stamps) for fully descriptive 
literature including " The really efficient 
5 -valve Superhet Circuit and practical 
Drawings." 6 -valve ditto. 3 -valve (plus 
rectifier) T.R.F. circuit. Battery portable 

Superhet circuit, Coll and Coilpack leaflets, Chassis Cutter 
leaflet, and full radio and component lists. and interesting 
miniature circuits, etc. 

DIALS -VAR OUS DIALS. CALIBRATED TO COILS 
Metal dials, overall size 511n. square. Cream background. 3- 
colour Type MI, L.M.S. waves, M2, L & M. waves, M3, M. and 
2 S. waves. Price 3/6 each. 
Pointer 1/6 ; Drum, Drive. Spring and Cord. 3/2. 
Type A glass dial assembly, measuring 7in. x 71.n. (91x91 overall). 
Mounts in any position. Choice of two 3- colour scales, 24'6. P. & P. 1/8. 

OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING 
TO CIRCUITS WHICH OSMOR COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED. 

WE ENDEAVOUR TO KEEP ABREAST 
WIRELESS WORLD," " PRACTICAL 

"PRACTICAL WIRELESS" 
Coronet Four ; Beginners' Superhet ; 

Modern High Power Amplifier 2 ; Attache 
Case Portable ; R1155 Convertor : 

A.C. Band -Pass 3 ; Modern 1- Valver ; 

3 -speed Autogram, modern reflex. etc. 

V 
OF THE TIMES BY BUILDING THE VARIOI'' CIRCUITS PUBLISHED IN 
WIRELESS," "RADIO CONSTRUCTOR," ETC. ISIS KEEL' STOCKS OF THE 

COMPONENTS SPECIFIED 
"WIRELESS WORLD " 

" No Compromise " TRF Tuner. " Midget 
Mains Receiver." Sensitive 2 -valve 
Receiver. Television Converter (special 
coils in cans available), Midget sensitive 
T.R.F., etc. 

A LIST OF FIXED CAPACITIES AS REQUIRED FOR SWITCH TUNING 

I'1 

" RADIO CONSTRUCTOR " 
Converting the TR1196 receiver to a 
general purpose s'het receiver simple 
crystal diode set. Radio feeder units. 
Economy 8 W.P.P. Amplifier. Circuit and 
details available for adding push -pull to 
the 5/6 valve Osmor superhet. 

AVAILABLE ON APPLICATION 

"Q" COIL UNITS MAKE EASY SWITCHING 
Wavebands may be added or changed in a few minutes. 
Switching arrangements can be increased as required. 
Multi- waveband Coilpacks may be easily made up. 
The Coil Unit consists of Aerial and Oscillator Coils 
and Trimmers wired and ready to connect to switch. 

THE SIMPLEST AND MOST CONVENIENT METIIOD 
OF SET BUILDING SO FAR DEVISED FOR THE 

ANIATEUR: 

5F- 

PER including 4 
7 UNIT foolproof drawings 

DESIGNERS ARE ASSURED OF FULL CO- OPERATION 
FLEASE LET US KNOW YOUR REQUIREMENTS 

NEWCOMERS TO RADIO. WE HAVE A NEW DEPARTMENT READY AND WILLING TO HELP 

SEND US YOUR PROBLEMS 
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AC= MIRTZ20 
EVERY MONTH 

VOL. XXXI, No. 579, JANUARY, 1955 

COMMENTS OF THE MONTH 

EDITOR : F. J. CAMA 23rd YEAR 
OF ISSUE 

BY THE EDITOR 

jLlbiIce of the The1-mionic Valve 
ON November 16th, 1904, Mr. (later Sir) 

Ambrose Fleming filed his famous patent 
application for the thermionic valve. In 

view of the vast development which has taken 
place in valve technique in the passage of 50 
years, Fleming's invention may to -day seem 
unimportant. The fact is, however, that it was a 
basic inventicn, which paved the way for the 
development of the now important electronics 
industry. We must not forget that the rectifying 
properties of the valve had been discovered 
previously by Edison and, indeed., Fleming him - 
safe as well as many others were aware of this. 
J. J. Thomson had identified the electron which 
carries the current ; Richardson had evolved a 
formula for electron emission. Wehnelt had in 
1904 patented a rectifier embodying the oxide - 
coated cathode, later to assume great importance. 
Notwithstanding all this, it was Fleming who 
discerned its possibilities as a detector for wire- 
less telegraphy, and lifted it from the laboratory 
to become in time an instrument of everyday 
use and destined for mass production. Fleming 
undoubtedly led the way to the development in 
radio telegraphy and telephony, and the first 
cardinal event in the sequence occurred in 1907, 
when de Forest introduced the control grid, 
which greatly increased the usefulness of the 
vacuum valve. It remained to develop and 
improve manufacturing methods, and Langmuir 
and his associates with the American General 
Electric Co. studied valve making materials and 
how tb treat them, as well as problems of vacuum 
technique using high -speed pumps. Just before 
1914, development in the U.S.A. was intensified, 
but it was stimulated in Britain by the wartime 
need for rapid and efficient communications. It is 
possible that the first thermionic triode produced 
in this country was made in 1915 in the B.T.H. 
laboratory. The first valves were bright emitters, 
with tungsten cathodes. The use of thoriated 
tungsten resulted in the production of the first 
dull emitter valve. Although Wehnelt had 
produced his improved cathode with the oxide 
coating in 1904, it was over 20 years before it 
came into general use. 

In subsequent developments, the valve has 
become more complicated. The addition of one 
grid, to Fleming's diode enlarged its usefulness, 
and new types appeared, incorporating more and 

more electrodes, giving improved control, and 
wider fields of application, enabling individual 
valves to perform multiple duties. 

Thus, by 1939, the valve was ready for 'the 
later developments of which we are all aware, 
and the second World War stimulated new 
developments, none more important than that 
of the cavity magnetron, an outstanding British 
achievement. 

In his patent, Fleming had stated that a very 
high vacuum should be contained in the bull-, 
but by comparison with present standards t e 
early valves were " soft." This set in line n,w 
developments leading to a wide range of vacuum 
valves from the sub -miniature to the high - 
power, water -cooled transmitter valves for radio, 
and to thyratrons for power control. In valves 
for radio a high vacuum is necessary, but the 
gassy triodes developed into the thyratron for 
use in the low- frequency application of 
industrial control. The thyratron was introduced 
into this country by the British Thomson - 
Houston Co., who developed a range of valves 
for many industrial purposes, including the 
mercury vapour thyratron. 

During the second World War, radar develop- 
ment introduced a new use for the thyratron, 
in the switching of high energy pulses and 
.present -day radar makes still greater demands. 

It is unlikely that Sir Ambrose Fleming realised 
to the full the importance of this invention nor 
where it would lead in 50 years. He could not 
have anticipated in 1904 that the valve would 
bring sound and vision into the home, transform 
the phonograph into an instrument for high - 
class musical production, result in the " animated 
picture," control industrial machines, perform 
intricate calculations for the mathematician 
and arm the nations with apparatus for defence 
and deadly power to strike. 

He certainly could not have envisaged tele- ! 

vision in 1904, but oak trees from little acorns 
grow, and the credit which is his is no less 
because the modern developments of his basic 
invention were not due to his work. After all, 
these developments are only improvements, 
and without the basic idea improvements would 
not be possible. Marconi has been accorded 
the lion's share of the credit, but he and 
Fleming should share it. -F. J. C. 
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Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

broadcast receiving licences issued 
during the year ended September, 
1954. The grand total of sound and 
television licences was 13,527,864. 

Number 
1,529,633 
1,426,283 
1,209,943 

,.. 1,546,968 
1,227,619 

992,084 

Region 
London Postal 
Home Counties 
Midland ... 
North Eastern... 
North Western 
South Western 
Wales and Border 

Counties ... 

Total England and 
Wales 

Scotland 
Northern Ireland 

616,154 

8,598,684 
1,032,308 

219,076 

Grand Total ... 9,850,068 

Trade Name Changed 

AS " Voltastat " is similar in 
name to that of another 

electrical product, Winston Elec- 
tronics, Ltd., of Hampton Hill, have 
discontinued its use. Instead 
" Constavolt " will be used when 

By "QUESTOR" 

the stabilised voltage control equip- 
ment is designed for battery 
charging and " Magnetrol " 
when it is used for rectification or 
as a battery eliminator. 

Pye Marine Limited 
BECAUSE of the vast increase 

in the marine radio and 
electronic business conducted by 
the Pye group of companies 
through their subsidiary company 
Rees Mace Marine, Ltd., the name 
of that company has been changed 
to Pye Marine Limited. 

"Have aCo!" 
THE latest series of " Have A 

Go !" with Wilfred Pickles, 
heard each Tuesday, with repeats 
on Saturday and Sunday, will run 
for 26 weeks. 

More Marconi Equipment 

IN accordance with plans for 
nation -wide coverage with the 

Home, Light and Third services 

Archie's The Boy," the new Archie Andrews series, began on November 
11th. Left to right : Benny Hill, Peter Madden, Archie and Peter 

Brough, the main stars of the show. 

by a chain of V.H.F. frequency - 
modulated broadcasting stations, 
the BBC has placed a further order 
with Marconi's Wireless Telegraph 
Co., Ltd. The new contract calls 
for 24 combining units and 24 
changeover switches with the 
associated interconnecting feeders. 
This comprises equipment for six 
three -programme stations. 

Drop in Listening Figures 
RECENT figures issued by the 

BBC Audience Research 
Department indicate that the 
number of listeners to sound radio 
in the July- September quarter of 
this year was approximately 
26,000,000 on an average evening, 
two million fewer than in the 
same quarter last year. 

British Institution of Radio Engineers 
THE following meetings of the 

Institution will be held 
during December :- 

London Section. - Wednesday, 
December 29th, 6.30 p.m., at the 
London School of Hygiene and 
Tropical Medicine, Keppel Street, 
W.C.1. Discussion meeting on 
" Education and Training of 
Radio Engineers." 

North -eastern Section. -Wed- 
nesday, December 8th, 6 p.m., at 
Neville Hall, Westgate Road, 
Newcastle- upon -Tyne. " Logic, 
Algebra and Relays." -Prof. 
Emrys Williams, B.Eng., Ph.D., 
M.Brit.l.R.E. (University College 
of South Wales). 

West Midlands Section. - 
Wednesday, December 8th, 7.15 
p.m., at Wolverhampton and 
Staffordshire Technical College, 
Wulfrana Street, Wolverhampton. 
" Industrial Applications of 
Electronic Control. " -J. A. 
Sargrove, M.Brit.I.R.E. (Sargrove 
Electronics, Ltd.). 

Lifeboat Radio 
SIXTY -NINE Ellerman Lines 

vessels are to be provided with 
portable radio transmitter- 
receivers for use in their lifeboats_ 
in case of emergency. The equip- 
ment to be supplied is the "Salvita," 
recently produced by the Marconi 
International Marine Communi- 
cation Co., Ltd. It is waterproof 
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and buoyant and requires no 
batteries, being powered by a 

hand- driven generator. 

Sound Revival 
IT is learned that the BBC Light 

Programme and Home Service 
programme planners will be con- 
centrating on converting TV 
viewers back to sound radio listen- 
ing this winter, now that television 
does not need subsidising s o 
much as in its earlier days. The 
additional finance will be used to 
improve the quality of sound 
programmes. 

M.C.C. Tour of Australia 
THE dates and listening hours of 

commentaries in this country 
for the four remaining test matches 
in Australia are as follows : 

Sydney, December 17th -23rd, 
7 -7.40 a.m. ; Melbourne, Decem- 
ber 31st- January 6th, 7 -8 a.m. ; 

Adelaide, January 28th -February 
3rd, 7 -8.40 a.m. ; Sydney, Febru- 
ary 25th -March 3rd, 7 -7.40 a.m. 
These commentaries will all be 
heard on the Light Programme. 

Daily reports during the second, 
third and fifth matches will be 
heard in the Home Service at 
8.10 a.m. and at noon in all five. 

Training College Completed 
THE new Marconi College is 

now virtually completed. 
New lecture, tutorial, laboratory 
and administrative accommo- 
dation is now contained under one 
roof and every facility for tech- 
nological training in the field 
of electronics for nearly 100 
students and residential accommo- 
dation for fifty is provided. 

The college now possesses two 
lecture rooms, ten laboratories, a 
workshop, a drawing -office school, 
a technical library and a quiet 
room. 

No South -east Service 
THE BBC has stated that the 

commencement of operation 
of the Wrotham Hill V.H.F. trans- 
mitting station will not mean a new 
regional service for South -east 
England. 

Contract from Thailand 
pYE LIMITED have received 

a contract from Thailand for 
over £100,000 worth of tele- 
communications equipment, inclu- 
ding a large quantity of new 
60 -watt H.F. sets. 

The Thai police, who placed the 
order, have had a quantity' of Pye 
V.H.F. radio -telephone gear in 
use for the past year. 
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Mr. Eric Braun, of Hornchurch, Essex, adjusts the bicycle radio receiver 
which kept him company on his recent 2,000 -mile cycling tour of Europe. 

Coming of Age 
ON November 20th, in the 

Home Service, " In Town 
To -Night " celebrated its twenty - 
first birthday and 737th sound 
broadcast. 

The first edition of the pro- 
gramme was broadcast on the night 
of Saturday, November 18th, 1933, 
with the late A. W. Hanson as 
producer. He was succeeded in 
1936 by C. F. Meehan until Peter 
Duncan, the present producer, 
took over in the autumn of 1947. 

Interference in Wales 
AT a recent meeting of the South 

Wales and Monmouthshire 
branch of the Rural District 
Councils Association, it was sug- 
gested that a direct approach be 
made to the East German authori- 
ties in an attempt to rid the Welsh 
Home Service reception of 
interference. 

No Personal Appearances 

BBC radio announcers, most of 
whom earn approximately 

£1,000 a year, have been told 
that they will no longer be able to 
accept outside engagements that 
involve personal appearances. 

No official reason has been given 
for the introduction of the new 
rule. 

Northern Radio Show 
CLOSED- CIRCUIT demonstra- 

tions of the new V.H.F. 
radio system to be employed 

eventually in this country will be 
given by leading manufacturers 
at the Northern Radio Show to be 
held at the City Hall, Manchester, 
from May 4th to 14th, under the 
auspices of the Radio Industries 
Council. 

Valves Talk 
A TRADE talk and film show was 

given recently by Mullard 
Limited, to members of the Isle 
of Man Radio-Dealers' Association. 

The evening's programme in- 
cluded.a lecture on valves and their 
application, illustrated by Mul- 
lard's new film, " The Manufacture 
of Radio Valves," and a discussion 
on topics arising from questions 
put forward by members of the 
audience. 

Record for August 
THE Radio and Television 

Retailers' Association has 
announced that sales of radio 
receivers in August were the highest 
ever recorded for that month. 

Obituary 

THE death took place, in Canada, 
on November 7th, 1954, of 

Mr. A. H. Ginman, a former 
President of the Canadian Marconi 
Company. He was 79. 

Mr. Ginman was born in Surrey 
on December 14th, 1874, and first 
joined the Marconi Company at 
the age of 27, working with 
Marconi himself. He retired in 
January, 1951. 
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10.- UNTUNED AMPLIfiERS- CONTINUED 

IN practice, two 
Dubilier 7002 70- 
watt dropper resis- 

tors in series are used. 
These are adjustable and 
so other chassis can later 
be run from the sanie 
droppers. An anode 
limiting resistor R3 is 
included in the rectifier circuit in accordance with 
the makers' recommendation to protect the valve. 

(Continued from page 754 December 1954 issue) 

A Series of Articles Dealing with the Theoretical 
Considerations of Amplifier Design, and Con- ' 
taming at a Later Stage Constructional Details 

of Various Types of Amplifier. 

Construction 
The chassis, lin. x 4in., is identical with that used 

for the A.C. version, and the drilling diagram for the 
components used in the prototype is given in Fig. 40. 
As before, the components should be obtained and 
checked to the diagram before drilling the chassis in 
case of slight deviations. Another point is that the 
small holes for fixing valveholders and electrolytic 
condensers are not shown. The best way is to drill 
the large hole (preferably using a punch) and then to 
insert the component and turn it round until the tags 
are in the relative positions as shown on the wiring 
diagram. Then the positions of the holding -down 
bolts can be marked through the holes in the com- 
ponent and subsequently drilled. - 

To help the less -experienced constructor the se- 
quence of wiring is again given in Fig. 41, and as the 
wires are put on it is a good plan to mark them out 
either on the wiring diagram or on the circuit diagram. 

1. Input socket to pin 1 (VI). 
2. R1, 220 K!2. From pin 1 (VI) to earth tag by 

input socket. 
3. Pin 3 (V1) to pin 3 (V2). 
4. Pin 4 (V1) to pin 3 power output socket. 
5. Pin 6 (VI) to pin 5 (V1) 

to one primary tag of 
output transformer. 

6. R2. 300!2 Both from 
Cl. 50 µF pin 2 (VI) 

to earth tag. 
7. Pin 4 power output 

socket to earth tag. 
8. Pin 5 power output socket 

to furthest tag on electro- 
lytic smoothing capacitor 
to other tag on primary 
of output transformer. 

9. One side of smoothing 
choke to pin 5 of power 
output socket. 

10. Other side of smoothing 
choke to nearest tag of 
electrolytic smoothing 
capacitor to tag 7 (V2). 

11. R3, 1509. From tag 1 

(V2) to tag 5 (V2). 
12. Connect together the top 

tags of the two dropper 
resistances. 

13. The lower adjustable tag 
on one dropper to pin 
4 (V2). 

By R. Hindle 

14. The lower adjustable 
tag of other dropper 
to pin 1 (V2). 

15. Mains lead to pin 
1 (V2) and other 
side of mains to 
earth tag. 

The remarks concern- 
ing the use of the ampli- 

fier for A.C. apply equally to this model except, of 
course, that as the heaters are in series the voltage 
amplifier will have to be connected to the universal 
output chassis before continuity of heater circuit can 
be tested, whereas the A.C. version output stage can 
be tested by itself before connecting the voltage 
amplifier to it. - 

No provision has been made for switching the 
mains in either version. This switch is most likely to 
be fitted to equipment to be used along with this 
amplifier, and the mains lead of the amplifier is 
then connected to the side of such a switch away from 
the mains. 1f used as an amplifier alone; a switch 
can be mounted in any convenient position and the 
amplifier mains lead connected via this to the mains 
supply. A particular word of warning should be 
given about the universal version, however. As usual 
with such equipment, the chassis is directly connected 
to the mains, and if practicable measures should be 
taken to ensure that the neutral side of the mains is 
always connected to chassis. The switch used in the 
mains lead in this case should be the two -pole type. 

The amplifiers described will be very useful for a 
compact gramophone player and will have endless 
uses on the workbench. With the R.F. amplifiers 
later to be described they can be incorporated into 
complete receivers, or the reader may like to design 

39.- Complete circuit for a triode power 
amplifier- Universal mains version. 
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his own tuner to go with them. A compact switch - 
tuned unit would be particularly appropriate. 

The universal mains version will require the dropper 
resistances to be adjusted to their correct value and 
in the first place the power amplifier and the voltage 
amplifier, without any other units, will be used. The 
required resistance, as we have seen, is 1,150 ohms, 
and the best way is to use an ohmmeter (or the 
resistance position of a multi -purpose meter) without 
the mains being connected, of course, across the 
dropper connections (i.e., between pin 1 and pin 4 
of V2), whilst the lower adjustable contacts on the 
droppers are moved up the resistors. A final check 
should be made by reading the current flowing (which 
should be .15 amps), temporarily breaking one of the 
connections and inserting the meter there. A con- 
venient point is at the link at the top of the resistors. 
This link can be removed and the ammeter connected 
in its place. If the constructor has not the necessary 
meters, no doubt the supplier of the resistors will 
adjust them to the appropriate value for him. It will 
be realised that if later more valves are added to the 
chain (as will be explained in subsequent articles), the 
positions of these taps will have to be readjusted. 

Output ,Transformer 
The miniature components such as are used for these 

amplifiers do not offer a great deal of choice in 
ratios, and we have seen that this is not very critical 
so long as the error, if any, is towards a larger load. 
The valves used want a load of 4,000 ohms, but the 
nearest ratio available matched the speaker to 5,000 
ohms. This was used and was quite convenient, 
because 5,000 ohms is the correct load for the valve 
working as tetrode, and conversion was thereby 
made easier. 
Tetrode and Pentode Output 

Stages 
The ordinary tetrode is useless 

as a power output valve because 
the permissible anode voltage 
swing is limited by the kink in 
the valve characteristic where 
the anode voltage runs lower 
than the screen voltage. This 
kink was found to be a dis- 
advantage often in R.F. ampli- 
fiers and the pentode was 
developed to avoid the kink for 
both applications. The advan- 
tage of the pentode from a 
power output point of view 
chiefly rested with its greater 
efficiency whereby a greater 
proportion of the power con- 
sumed from the H.T. supply 
was converted into audio power. 
It had also a greater sensitivity, 
i.e., it required a smaller input 
signal for a given power output 
than did the triode. The price 
that had to be paid for these 
advantages was a higher degree 
of distortion, particularly third 
harmonic distortion which is 
more disturbing to the ear than 
the second harmonic distortion 
given by the triode. The beam 
tetrode was later developed in 
which the secondary emission 

4. 

LIST OF COMPONENTS FOR FIG. 36 
R1 -220 K (kw. Dubilier). 
2-300 (5w. wirewound Dubilier All). 
3, 4 -150 sa (kw. Dubilier). 
C1 -50,F, 12 v. (Dubilier BR). 

3- 2- 
} 16 -16pF, 350 v. (Dubilier CT). 

TI- Output TRF Elstone MO /T. 
T2 -Mains TRF, 6.3 v., 250 -0 -250 v. 

Elstone MT /MI. 
CH -151I, 50 mA. Elstone SC /M. 
V1 -6AQ5. Brimar. 
V2 -6X4. Brimar. 3- Valveholders, B7G. McMurdo. 1- Coaxial socket. Aerialite. 4- Grommets. 1- Miniature plug for B7G base. 
Mains flex. 

COMPONENT LIST FOR FIG. 39 
R1 -220 K ( w. Dubilier). 
2 -300íe (5 w. Wirewound Dubilier A1/1). 
3-1509 (1 w. Dubilier). 
4, 5 -700 Q (70 w. adjustable, with mounting 

rods, Dubilier, HYA). 
C1 -50pF, 12 v. (Dubilier BR). 
2-116-16 pF, 350 v. (Dubilier CT). 

V1- 19ÁQ5, Brimar. 
2 -35W4, Brimar. T- Output transformer to match speaker to 
5,000 Q. Osmor. 

CH -15H, 50mA. Elstone SC /M. 3- Valveholders, B7G. McMurdo. 4- Grommets. 1- Coaxial Plug and socket. Aerialite. 1- Miniature plug for B7G base. Elpreq. 
Mains flex. 

Note: Al/ small fixing holes 
are é` diameter 

_Bend along line 
, 4 fi- á 

54.T 4 

di d. 

g dia. 

i' 

2/" .i 
I é dia 

ae.... r....,, i;..e_. /die. 

3 ..o'4 é. 
s 

2% B Yq dia. 

ßend along line 

Fig. 40.-Chassis drilling and bending diagram for Fig. 36. Fig. 37 was 
the chassis data for Fie. 39. 
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front the 'anode that caused the objectionable kink in 
the characteristic of the straight tetrode was eliminated 
without resort to a third grid. This construction 
reduces the proportion of third harmonic as compared 
with the pentode and also allows the anode voltage 
excursion to go nearer the zero volts position. 

Our choice of "valve, the 6AQ5 (or the 19AQ5 
for universal working) is a beam tetrode and the 
anode volts /anode current curves for tetrode connec- 
tion are-given in Fig. 42. It will be noticed that the 
slope of the curves is considerably less than was the 

/20 
5000 12 Load 

/00 / 
Bo 

60 

40 

Grid Volts 
0 

-5 

-/0 

- /5 

20 -20 
-25 
-30 

/00 200 ,roo 400 500 
zso 

Anode Volts 

Fig. 42.- Characteristic of 6AQ5 tetrode connected. 

case with a triode and it can be seen why the tetrode 
is looked upon as a more or less constant current 
device ; its use in this connection is often found in 
timebase circuits. The curves for different grid 
voltages are seen to be less evenly spaced, giving rise 
to the increased distortion already mentioned. 

A load line is needed again to help in the inter(heta- 
tion of the curves and the method is, as before, to 
plot the static point 0 on the 250 volt H.T. line where 
this cuts the curve for the grid bias to be applied 
-here we have taken the figure of -12.5 volts 
recommended in the Brimar data and at this point 
the anode current is 45 mA. The load specified for 

the tetrodé condition is 5,000 ohms which, by Ohm's 
Law, is a slope of 5 volts to 1 mA. A peak current of 
45 mA (from the signal and supérimpo`sed on the 
static state current) will run the total current down tä 
zero and will be equivalent to a peak voltage swing 
of 5 x45 =225 volts, taking the anode up to 250+225 
475 volts. The second point tö be plotted, then, is 
475 volts 0 mA, and the two points are joined together 
and the line extended to give thè load line for 5,000 
ohms. This appears in Fig. 42. 

2.5 5 .75 
RMS Input Volts 

Fig. 43. -6AQ5 output harmonic distortion. 

The makers rate this valve to give a maximum 
output of 4.5 watts with H.T. at 250 volts and Fig. 43 
is interesting in showing how the output and the 
distortion (separate curves are given for second and 
third harmonic distortion) vary with the input signal. 
The input voltage is given here in R.M.S. values ; 

these have to be multiplied by 1'2, of course, to give 
peak values. Nine volts R.M.S. is seen to be required 
to give the maximum output of 4.5 watts and this is 

equivalent to a 12.5 peak grid swing, i.e., running the 
grid down to zero volts. It is interesting to see that 

with this valve and for an output of 

/0 

output 
transformer 
primary 

R3 
Mains dropper 
(above .c lássis) 

R4mó 
e O r 
e p 

r` 

Top tags 
joined } 
togetherry 

r o \ RS 

Mains dropper 
(above chassis) 

Mains \ 
Fig. 41.-Wiring diagram of the arrangement shown in Fig. 39. 

l watt the third harmonic is well 
under 1 per cent. ; second harmonic 
is higher at approaching 3 per cent. 
but this is not so distressing as third 
harmonic and, in fact, the valve is 
very satisfying for a simple amplifier. 
It is quite reasonable to talk of a 
power output of 1 watt because very 
rarely would this be exceeded for 
purposes for which ,this type of 
amplifier would be used. For 
instance, for domestic radio, only 
the loud passages of music would 
require more. 

The analysis on the basis of 
Fig. 42 assumed a fixed bias and this 
is not quite true when the usual 
cathode bias resistor is used, for the 
voltage must change slightly. Fig. 43 
is taken, however, with a cathode 
resistor and not with fixed bias and 

so represents the actual conditions 
of work. The difference is only very 
slight and consequently it is quite 
justifiable to work on the basis of 
fixed bias when considering the 
anode characteristics. 

(To be continued) 
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EST INSTRUñt 
Part 1 of a New Series of Articles 

Dealing with the Practical Application 
of Standard Test Equipment 

By Gordon J. King, A.M.I.P.R.E. 

THIS series of articles is mainly intended 
for the experimenter and constructor who, 
being in possession of either home -made or 

commercial test instruments, is desirous of reaping 
full benefit from them. From time to time in these 
pages constructional details are given on test gear 
that can be of immense value if properly used, 
although they might well represent boxes of mystery 
and potential sources of bewilderment to the 
experimenter if used without premeditation. 

It is not here intended to discuss the merits or 
demerits of any particular make of instrument, nor 
dwell on the design considerations involved ; our 
aim will be to focus attention primarily on how 
various pieces of test gear can best be used, and to 
bring to light any traps into which the unwary might 
be likely to stumble. 

The Multi -range Meter 
Nearly all constructors have a multi -range meter 

of some kind or other. In its simplest form it may 
consist merely of a moving -coil meter movement 
and a box of resistors of pre -computed values that 
can be arranged in series or in parallel with the 
movement to provide either current or voltage tests. 

In its finished and polished form it is really no 
more, even though it boasts the added feature of a 
rotary switch, or a set of sockets, that can be readily 
used to select and introduce the desired resistor in 
series or in parallel with the movement according 
to the range setting. 

Before we continue it will be as well to emphasize 
the fact that the meter movement itself is a current- 

- operated device, and actually deflects in proportion 
to the current which flows through it. Therefore, 

O -/ mA. F, SO 
mA. 

Fig. 1.-A multi -range meter (in dotted square) 
using a movement of 1 mA F.S.D. arranged to 

provide a F.S.D. of 10 mA. 

13 

when we set the range switch to a " volts " position 
and make an appropriate test, we are taking current 
from the circuit under test to provide energy for the 
deflection, but since the current flowing through the 
coil of the meter is precisely proportional to the 
voltage across the coil and associated resistance, the 
needle deflection is also proportional to the VOLT- 
AGE across the coil, and as a consequence the meter 
scale can be calibrated directly in volts. 

Either the milliammeter or the microammeter 
forms the basis of any multi -range instrument. The 
choice of the meter will be determined by the lowest 
reading that is likely to be required, and also, as we 
shall see later, on the desired sensitivity of the 
instrument on the volts range. 

Let us suppose that the movement in our multi - 
range meter has a full -scale deflection (f.s.d.) of 
1 milliampere. To provide a f.s.d. on the 10 milli- 
ampere range, then, the movement will need to have 
in parallel with it a resistor to by -pass the extra 
9 milliamperes, so that when the meter records 
'1 milliampere the current flowing will actually be 
10 milliamperes. 

In order to calculate the precise value of the shunt 
resistor -let us call it Rs -we shall first need to know 
the internal resistance of the meter movement, 
including any internal resistors. Usually this value 
is not very high, commonly in the region of 20 to 
100 ohms -let us suppose that our meter has a 
resistance of 45 ohms. 

Now on the 10 milliampere range 9 tenths (9 
milliamperes) of the external circuit current must 
pass by way of Rs, and 1 tenth (1 milliampere) by 
the meter itself. This set -up is illustrated in Fig. 1, 
which shows the multi -range meter adjusted for 
10 milliamperes within the dotted square, and an 
external circuit passing 10 milliamperes. 

In this particular case one can quickly realise that 
Rs will need to be 5 ohms, since the meter resistance- 

4- 

/mA. 
O-/ mA. FSO 

RS = 9955 Ohms 

I0 V. ESO 

/mA. 

rov 
Fig. 2.-A multi -range meter using a movement of 
1 mA F.S.D. arranged to provide a F.S.D. of 

10 rolls. 
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let us call this Rm - is 45 ohms. In less readily 
computed cases, however, the value for Rs can be 
acquired from the following formula, where n is the 
ratio by which the current range is to be extended : 

Rs equals Rm /(n minus I) (1) 
Any number of current ranges -above 1 milli- 

ampere f.s.d. -can thus be given to the meter by 
introducing the corresponding value of Rs. 

When our multi -range meter is set to a " volts " 
range, however, things are a little different, for now a 
resistor is introduced in SERIES with the meter move- 
ment. When it is set to, say, the 10 volts range it 
might well look like the circuit of Fig. 2. 

We can clearly see, then, that the total resistance 
of the circuit (Rs plus Rm) must be of such a value 
that when connected across a 10 -volt source -such 
as the battery shown -a current of 1 milliampere 
is permitted to flow through the meter movement 
to give rise to f.s.d. We can easily find the total 
resistance value from Ohms Law -for example, R 
(total) equals Voltage /Current equals 10/0.001 
equals 10,000 ohms. 45 ohms of this value is, of 
course, contained in the meter itself, so subtracting 
this figure from 10,000 indicates that Rs possesses a 

value of 9,995 ohms. 
The general formula used to calculate the value 

of the series resistor is as below : 

Rs equals E/ 1m minus Rm (2) 
where E is the f.s.d. voltage reading required, and Im 
is the f.s.d. reading of the meter movement in amperes. 

Apart from measuring current and voltage, our 
multi -range meter will almost certainly have a switch 
position marked " ohms " -and also probably 
positions " ohms x 10," " ohms x 100," and etc. This 
switch position simply introduces a battery in series 
with a resistor and the meter as a means of testing 
continuity or measuring resistance. The meter, 
which on this range is directly calibrated in ohms, 
measures the current which a known voltage will drive 
through an unknown resistance. A variable resistor 
-marked " ohms adjust " -is also generally in- 
corporated in the circuit and is so adjusted that the 
needle rests on " zero ohms " when the leads are 
shorted (see Fig. 3). 

Since a moving -coil meter is incapable of measuring 
alternating current and voltage, a small metal rectifier 
is used to give the instrument an A.C. range, and thus 
make it universal in application. On the A.C. range, 
therefore, the appropriate scale may not be perfectly 
linear, since the scale must be calibrated with regard 
to the characteristics of the rectifier employed. 

On A.C. current ranges measurement is often 
carried out through a current transformer housed 
within the instrument, or in some cases, particularly 
if high A.C. currents are to be measured, used external 
to the instrument. Such a feature reduces the 
inherent resistance of the instrument when set on 
A.C. current ranges. 

Voltage Testing 
As we have already seen, the meter is strictly a 

current -operated device and needs to draw energy 
from the circuit under test to incite deflection. This 
is all very well provided the circuit is capable of 
supplying the additional current without its balance 
being disturbed. 

Testing the voltage across the terminals of a H.T. 
battery or power -pack, for instance, by means of an 
ordinary voltmeter, will extract. such little current 
from a large current -giving source that the battery or 

power -pack will be unaffected in supplying it. 
For any power source to be able to supply consider- 

able current means that the interna[ resistance of the 
source must be 'kept at a low value. A new H.T. 
battery, for example, has a very low internal resistance 
and is, therefore, able to permit the passage of a 
relatively large current -clearly, since the current is 
equal to the voltages divided by the resistance. As 
the battery ages, however, its internal resistance rises, 
the value of which, even when the battery is called upon 
to supply only a small current, gives rise to a consider- 
able voltage -drop, and thus provokes a fall in the 
voltage appearing at its terminals. 

Now let us look at this problem in a different way. 
Fig. 4 depicts two 1 megohm resistors (R1 and R2) 
connected 'across a voltage source, which has an 
internal resistance of negligible value as compared 
with the combined values of R1 and R2. We "can 
thus rest assured that the actual terminal voltage of 

O2mA with 
voltmeter 

disconnected 

Fig. 3 (left). Showing how a meter, calibrated 
in ohms, can be used to measure the current which a 
known voltage will drive through any unknown 
resistance. Fig. 4 (right). -The voltmeter V will 

not indicate the true voltage across Rl. 

the source appears between points A and C. Let this 
be 400 volts, then by employing Ohms Law (I equals 
V/R) we discover that a current of 0.2 milliampere is 
flowing through the series combination. It is 
obvious that, since R1 and R2 are of the same value, 
the same voltage will appear across each resistor. 
This will, of course, be half the supply voltage ; or in 
other words, 200 volts will exist between points B 
and A, and B and C. 

This we know as fact and can be readily proved by 
Ohms Law, but let us now endeavour to measure the 
voltage across, say, points A and B. We gaily set our 
multi -range meter to the 200 volts range, apply the 
prods to the circuit, only to find that we get but a 
glimmer of a deflection on the meter. We try 
arióther meter and most likely find that we get more 
or less the same results. We try switching to a lower 
voltage range, but even this hardly has any further 
effect on the needle deflection. We might or might 
not be mystified. If we are not, then we are aware of 
the shunting effect the internal resistance of the 
instrument has on the circuit under test. 

(To be continued) 

WIRELESS COILS, CHOKES & TRANSFORMERS 
Sth Edli ., 

6/- or 6/4 by l'., -i Ir.nu 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, Strand, London, W.C.2 
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, B Y T Ñ E M I Ó N 
Car Radio 

THE number of private cars in this country 
equipped with broadcast radio receivers has 
now passed the 250,000 mark. More than 

500,000 car radio receivers have been produced by 
British manufacturers since the war and about half 
that quantity have been exported. Direct exports 
amount to 100,000 and about 150,000 have been 
exported fitted to cars. Production is running at 
about the rate of 8,000 sets a month, of which nearly 
5,000 have sold at home, half of them to the public 
and half to car manufacturers. The present rate of 
production is thus higher than in any previous year 
except 1951. It is noteworthy that all cars coming 
from British factories to -day have special provision 
for fitting car radio or at least space for it. 

At the recent Motor Show four manufacturers 
exhibited car radio receivers -E. K. Cole, Motorola, 
Pye and S. Smith and Sons. Their exhibits included 
a new receiver costing only £14, plus £5 16s. 8d. 
purchase tax, and this included fitting charges. It is 
an optional standard fitting in the Ford Popular 
and receives the BBC Home, Light and Third 
Programmes, in addition to many Continental stations. 
E. K. Cole offered instantaneous selection of three 
preset stations or normal tuning on medium and 
long waves on a set designed for cars of any make or 
year, and the prices range from £26 10s. to £28 15s. 
Motorola have marketed a telescopic aerial which 
emerges from its socket when the set is switched on 
and disappears when it is switched off. Strangely 
enough, car radio has never greatly interested 
amateurs, probably because of the special problems 
involved. In the first place, a car radio has to be 
heavily screened from the engine ignition and other 
electrical parts which might cause interference and 
output noises. Even screening the set by use of a 
metal cabinet is not sufficient entirely to eliminate 
interference. This has involved the production of 
special coils and circuits. There are, indeed, some 
almost insurmountable difficulties which arise when 
one commences the task of building a car radio. The 
size of the completed apparatus, decided by the space 
available, is an important factor. Miniature com- 
ponents are, of course, available, but the arrangement 
and spacing of these on the chassis is critical, if 
stray coupling between the stages is to be avoided. 

A car radio is expected to operate off a very short 
aerial with a consequent loss of signal strength. This 
means that the set must be provided with a method of 
amplifying the received signal before it is passed on 
to the H.F. stage of . the set. Although a tuned 
radio frequency circuit may be used the number of 
stages to be employed is limited to the H.F. section, 
due to interaction between them setting up oscillation. 
Thus the superhet is the only possible circuit to 
employ, as the number of stages is not limited. Here 
again, however, snags arise. Intermediate -frequency 
transformers have to be correctly aligned for their 
intended frequency or else trouble will arise with 
poor reception, and this involves the use of costly 

alignment equipment. The use of such equipment 
requires specialist knowledge. The construction of a 
car radio receiver is thus likely to be more costly in .. 
the long run than buying a commercial receiver. 
The power supply for a car radio is another big 
problem. 

As far as running a domestic portable from the 
caf battery is concerned, the volume would be 
inadequate to overcome the noise tif all but the 
quietest of cars ; a frame aerial would not be satis- 
factory. A vibrator can be obtained which converts 
the 12 volts from the car battery to 90 volts H.T. 
and 1,5. volts or 7.5 volts L.T., as required, for about 
25s., and an ordinary car aerial can be fitted. All 
sources of interference on a car will have to be 
suppressed as for a normal car radió 

One alternative is to modify one of the Govern- 
ment surplus American communication sets. The 
average commercial car radio uses a superhet circuit 
employing H.F. mixer, one or two I.F. stages, second 
detector, L.F. amplification and output stages. The 
construction of such a set is probably beyond the 
scope of most amateurs. It might be possible to 
evolve a simpler superhet circuit using mixer, I.F. 
and super regeneration, followed by starved grid 
pentodes and output stage. This, however, would not 
give good H.F. gain, but the L.F. gain would be 
considerable. Also, the background noise would be 
fairly high, brut this would be offset by the engine 
noise anyway. 

The average battery portable must have a frame 
aerial and this means that, as the car winds its way 
round our roads, fading will take place. One way out 
of the problem is to modify an A.C. /D.C. set by 
changing the valves. to 6 volt or 12 volt filament 
types, and deriving the H.T. from a motor generator 
or rotary transformer with 6 volt or 12 volt input and 
230 volt 60 mA output. 

In our January and February, 1951, issues we 
gave details of a car radio receiver which,readers have 
reported, has given very satisfactory results. I would. 
however, suggest some modifications. It was rather 
bulky by comparison with present -day standards. 
I think it should be constructed in three units -tuning 
control box, power pack and speaker. If smaller 
components, which are now more readily available 
on the market, such as B8A and B9A based valves are 
used in place of the more bulky octal -base type and a 
miniature two -gang condenser were substituted. 
the tuning control box could be compressed into a 
unit comparable in size to any ready -made receiver. 
I suggest also that the home -made coils be substituted 
where possible for proprietary coils. 

A NEW HANDBOOK 

"PRACTICAL TELEVISION CIRCUITS" 
288 pages, 156 illustrations 
15 :- net or 15/6 by post from : 

GEO. NEWNES LTD. 
Tower House, Southampton Street, Strand, W.C.2 
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VIMNR1111110( 041016Ri 
MORE ON PI NETWORK TANKS 

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

FROM correspondence received it is clear that 
Pi network tanks are a subject of supreme 
interest among the amateur fraternity. This 

is largely due to their excellent reputation as a cure 
for TVI troubles. A few further notes on the, use 
and refinements of Pi network tank circuits may be 
of interest. 

First, however, it must be made quite clear that 
a Pi network tank circuit by itself is no guarantee 
of a cure of either TVI or of the radiation of spurious 
frequencies. The Pi tank is a powerful aid in the 
reduction of TVI causing harmonics, and coupled 
with a little elementary assistance in the form of 
screening and coaxial line feeds, will generally secure 
immunity from TVI. However, a point of some 
importance is that while the Pi tank strongly dis- 
criminates against high -frequency harmonics, largely 
because of its capacity output, it does NOT neces- 
sarily by itself guard against " sub -harmonic " 
radiations. Thus, if the P.A. is on say 40 metres, and 
is driven by a doubler stage, an appreciable amount 
of 80 metre energy may find its way to the P.A. 
anode. This 80 metre R.F. will not be very much 
attenuated by the 40 metre Pi tank, and may indeed 
reach the aerial. This does often happen, and a 
strong signal may be radiated in some cases upon the 
next lowest band to the one actually being used. 
This state of affairs may be responsbile for the 
phenomenon of S9 plus signals on top -band calling 
" CQ Eighty Metres ! " In fact, top -band stations 
have actually been heard calling stations who were 
radiating a strong fundamental of 80 metres and a 
strong " sub- harmonic " on 160 metres ! In view of 
the strict control upon 160. metre emissions and the 
possibility of interference with vital services sharing 

.00 

Fig. 1. -Link coupling the network, to an aerial 
tuner. 

that band, not to mention the possibility of radiation 
on frequencies outside the authorised amateur bands, 
it is essential that measures be taken to prevent the 
likelihood of such happenings. 

Fortunately this is not a difficult matter. It is 
strongly urged that a Pi tank output never be coupled 
directly into an aerial. In all cases an auxiliary aerial 
tuner should be used. This should be coaxially 
linked to the output of the Pi tank as shown in Fig. 1. 

If this is done, the additional discrimination of the 
link and tuned circuits reduces spurious radiations, 
and in fact is essential if " sub -harmonic " radiation 
is to be avoided. A further specific against " sub - 
harmonics " is to drive the P.A. from a straight 
amplifier rather than from a doubler. 

While the device has not caught on to any extent 
in this country, it should be noted that in the U.S.A. 

Fig. 2. -The Pi -L tank circuit giving 
improved TV/ rejection on the simple 

tank circuit. 

the use of the " Pi -L " tank circuit has been popu- 
larised as a measure to give an even better rejection 
of spurious frequencies than the straightforward Pi 
tank. It must be remembered that the use of high 
power and the general use of several alternative 
channels for TV, makes the TVI question in America 
much worse than at present over here. However, the 
institution of VHF FM broadcasts, and an alternative 
TV programme in this country will naturally intensify 
and complicate the TVI and interference problems 
facing the British amateur. Accordingly, more 
drastic measures then the straightforward Pi network 
may well become needed. As may be seen from 
Fig. 2, the " Pi -L " network consists of a straight- 
forward Pi network feeding into an L network. 
By this means a further substantial reduction of 
high - frequency 
radiation is 
secured, al- 
though the effect 
upon " sub -har- 
monics " is not 
very great. 
Readers of an 
experimental 
turn of mind 
may care to ex- 
periment in this 
direction, al- 
though the 
" Pi -L" tank is 
naturally a com- 
plication if 
multi -band 
operation is 
desired. 

Fig. 3. -The " co- 
axial link" is a 
coupling coil made 
by coiling the co- 
axial cable itself 
The inner connec- 
tor of the coaxial 
is then connected 
directly to the outer 
metal sheath as 
shown. This gives 
an effective Fara- 
day shielding which 
reduces TV1 trans- 
fer to the aerial 

tuned circuit. 
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Some Dodges 
However, before complex networks become 

necessary in the future, there are a number of dodges 
that may help in the reduction of TVI where a 
straightforward Pi tank link -coupled into an aerial 
tuning unit does not provide enough TVI reduction. 
One device capable of assisting in TV! reduction, 
is the " coaxial link," as shown in Fig. 3.' In effect, - 
this provides a Faraday shield for the link coil, and 

Fig. 4. -TVI gimmick. For 
values of L and C, see text. 
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adjust inductance. In the case of TVI, where a grid 
dipper is not available, the coil must be adjusted while 
watching the receiver for minimum TVI. The 
" gimmick " operates as a series resonant circuit for 
TVI frequencies, and effectively prevents them from 
being passed along the coaxial cable. The final line up 
of the " gimmick " is best carried out with the 
coaxial cable attached to the output socket, in order 
that the circuit be resonated under actual working 
conditions. Fig. 4 illustrates the " gimmick " connec- 
tions. 

Tuning Units 
In view of the importance of using a suitable aerial 

tuning unit to back up the Pi network tank, it may be 
as well to review some of these. In the case of a simple 
series- tuning unit for loading up a wire in the Marconi 
fashion, Fig. 5, illustrates one way in which this is 
often done. The coaxial output link is taken directly 
into the series -tuned circuit. 

In Fig. 6, is illustrated one way in which the 
parallel tuned version of Fig. 5 might be directly 
coupled by a tapped -in coaxial feeder to the Pi 

virtually eliminates capacitive transfer of TVI network output. Neither of these arrangements is 

harmonics from the link winding to the aerial loading to be recommended, as TVI frequencies might be 
or tuning coil. In the case of a tightly -coupled link directly transferred to the aerial. Such arrangements 
coil of the unshielded variety, there may be an appre- might, in fact, be satisfactory in a few cases in areas 
ciable capacitative coupling to the aerial coil, which where the TV signal is strong enough to over -ride TV, 
may suffice to transfer TVI causing harmonic fre- or, in fact, might be just adequate on the lower fre- 
quencies to the aerial and hence into neighbouring quency bands such as 160 metres and 80 metres 
TV receivers. The menace where TVI is less pressing 
of TVI is highlighted by Fig. 5. Direct connection of coaxial feed to 11 than upon the higher 
the recent report of TVI a series -tuned circuit. This frequency bands. Accord - 
from a transistor top- is not recommended from r--fa007)6 ingly the link coupled 
band transmitter, so that the TVI viewpoint. versions shown in Figs. 7 
the reader may rest assured Coax. 
that TVI is not necessarily 
cured by the application 
of just one measure ! In 

;r and 8 are recommended 
r as the use of link coupling, 

t,_ 
fact, TVI is generally only 
to be cured by the application of several methods. 
The " coaxial link " therefore is a very useful 
weapon in the armoury of " anti -TVI " devices ! 

A further device of proven merit in increasing the 
efficacy of Pi network tank circuits, is the " TVI 
Gimmick." In this case part of the output capacity 
of the tank circuit is a small capacitor say of 50 pF. 
This may be wired directly across the coaxial output 
socket. However, in flat defiance of the edict that 
" R.F. leads must be short," the lead to one side of 
the condenser consists of a few turns of wire of say 

_i}in. diameter made by coiling the lead round a suit- 
able former such as a pencil. Four or five turns is a 
useful size to start with, at any rate for London 
area transmissions. For the higher frequency TV 
'channel areas three or four turns only may be 
required. If a " grid dip " oscillator is handy, the 
" gimmick " is resonated to the local TV channel 
by squeezing or pulling apart the turns of the coiled 
lead. In fact, with a " grid dipper " the " as is " 
frequency of the " gimmick " may be measured, which 
will immediately indicate whether the coil needs 
adjustment. If the " dip " frequency is higher than 
the TV channel, the coil needs to be squeezed to 
bring up the inductance, or a slightly larger coil may 
be needed. If the " gimmick" as is," tunes to too low 
a frequency, pull out the turns until it does resonate 
on the TV channel, or, if necessary, fit a smaller coil. 
Final adjustment may be made by watching the 
screen of a TV receiver, while squeezing the coil to 

particularly if of the 
" coaxially shielded " type 
of link coil, gives further 

discrimination against TVI. 
In this connection of aerial coupling, the feeding of 

conventional centre -fed or end -fed aerials offers 
little difficulty. However, in some locations, especially 
where the shack is located at the top of a house, the 
question of long earth leads may arise. For Marconi - 
operated systems, the earth lead forms part of the 

Fig. 6.- Direct connection 
of coaxial cable with a 
parallel tuned circuit. This 
also is not recommended for 

TVI considerations. 
Coax. 

aerial, so that it is inadvisable to earth the trans- 
mitter to the lead used for the aerial return. Moreover, 
depending upon circumstances, it may be found that 
the earth lead may be dispensed with. In general the 
use of balanced two -wire centre -fed systems will be 
found more satisfactory than unbalanced systems 
wherever there is difficulty in obtaining a good, 
short earth lead. Balanced systems do not depend 
upon an efficient earth connection for correct opera- 
tion, and may often work better without an earth 
lead at all in cases where a long earth lead or an 
inefficient earth is involved. 
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Novel Scheme 
One interesting arrangement that has arisen as a 

result of correspondence, is the aerial shown in Fig. 9. 
This is a top length of 88ft. overall, including a 73ft. 
length outside, and a 15ft. length of lead in to the 
shack. While such a length might be fed directly 
from a Pi tank on some band by connecting directly 
to the coaxial output of the Pi network, this is not 
recommended. An earth lead of some 14ft. in length 
is also included. An odd length of wire of this amount 
offers some problems in feeding. On top band and 
on 80 metres, it can be loaded up as a Marconi with a 
series -tuned circuit. However, on 80 metres, it could 
also be loaded up fairly well with a parallel -tuned 
circuit. In fact, the top length could be either series - 
or parallel -tuned on 40 metres, 20 metres and 28 
Mc /s and the earth lead would be needed at any 
rate for the series tuning connections. On 21 Mc /s 
the top definitely requires parallel tuning as it is four 
half wavelengths long, and the earth would probably 
not be required. This example is a further illustration 
of the fact that exact resonant lengths of wire are 
not necessarily required, provided that the tuning 
and feeding arrangements are correctly adjusted. 

From the radiation viewpoint for simple single wire 
aerials, there is no advantage in an exact resonant 
length, provided that R.F. is effectively fed to the 
aerial. Resonant lengths merely happen to be easy 
to load in some cases. 
However, it is not generally 
realised that an aerial which 
" draws Well " is usually far 
from resonant and its good 
" drawing " properties de- 
pend largely upon the im- 
pedance and reactance it 
presents to the coupling 
unit. In fact with feeder 
systems good " drawing " 
properties are usually the - 

hallmark of a high standing -wave ratio. This 
point is raised, as it is generally considered a 
bad thing to have a high standing -wave ratio on 
feeders. However, a feeder of the open wire resonant 
type with a high standing -wave ratio may be more 
efficient than some coaxial cables correctly matched. 
This may not please the purists, but it is also a fact 
that radiation from a balanced open wire line has 
little to do with the standing -wave ratio. It is un- 
balance that is responsible for excessive radiation. 
Coaxial cable may not be free from radiation, in fact 

the solution of TVI problems. Therefore, do not 
assume that resonant open wire feeders are neces- 
sarily potent radiators. Moreover, do not assume 
that coaxial feeders are free from radiation. If the 
outer sheath carries R.F. it will inevitably radiate. 

73' 

Fig. 9.-A problem aerial that can be fed fron a 
tuning network link coupled to _a Pi tank transmitter. 
1.8 Mc /s : Use series -tuneó aerial circuit. 3.5 
Me /s, 7.0 Mc /s, 14 Mc /s, 28 Mc /s : Use either 
series or parallel tuning. 21 Mc /s : Use parallel tuning. 

If a dipole is to be fed from coaxial cable, ensure 
that a balance to unbalance transformer is used at 
the dipole, so that the possibility of R.F. travelling 
backwards over the outside of the sheath is minimised. 

Finally, if you are troubled with TVI, and have 
turned to a Pi network tank circuit as a relief, arm 

yourself with a few essential 
instruments to check TVI 
emissions. One such item 
is a grid dip oscillator 
which will enable 'valuable 
measurements and obser- 
vations to be made. In the 
absence of a sensitive, 
receiver covering the TV 
channels, a TVI " sniffer" 
should be acquired, bon= 
rowed or made. This consists 

of a couple of R.F. stages tunable over the TV 
channels together with a crystal diode detector and 
microammeter. The sniffer will locate leaks of 
R.A. from screens, leaks around the transmitter 
cabinet, TVI R.F. transferred out of the transmitter 
and the presence of TVI harmonics at the aerial 
coupler, on the coaxial sheath and on the aerial itself. 
The adjustment of trap circuits, -TVI "gimmicks," 
and link suppressors is greatly facilitated by these 
two indispensable aids. Without them the use of a 
Pi network to eliminate TVI is little more than 
a pious gesture of faith. With them the elimination 
of TVI is made a very much more certain proceeding. 
Earth Connection 

While from an R.F. point of view the use of an 
earth connection may be optional, it is certainly not 
so from two important points. Audio equipment 
such as a modulator may definitely need an earth 
connection for one thing. For another, it is essential 
that an earth be available so that aerials when not 
in use may be earthed to avoid the accumulation 
of static, and also in the presence of thunder 
storms. Even a'small aerial can collect a dangerous 
charge in thundery weather, Therefore, do not 
neglect the provision of the best and heaviest and 
most direct earth connection possible. In any case, 
gear, particularly expensive receivers, may be badly 
damaged from the effects of induced static charges. 
An earthed aerial by dissipating static charges may in 
fact prevent a discharge of lightning striking the 
neighbourhood. 

Fig. 8. -Link coupling of the parallel tuned 
circuit is advantageous front the TV! stand- 
point. In these link - 
coupled circuits, the use 
of a screened coaxial 

link is advisable. 
Coax 

Coax. - 

Fig. 7. -Link coupling of the series-tuned circuit 
offers advantages front the TV! standpoint. 

the practice of feeding a dipole with coaxial usually 
ensures that the outer cable sheath carries a sizeable 
amount of R.F. and the cable certainly radiates ! 

The significance of the above observations is that 
radiating feeders may carry TVI interference close 
to TV aerials, so that a further source of trouble may 
be apparent. It is unfortunately true that the dog- 
matic acceptance of legends and fallacies may obscure 
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Q!L''AUDIO 

The following valves are outstanding in the current range 
of Osram audio valves and offer unsurpassed perform- 
ance, reliability and long life to the discriminating user. 

*Z729 1st stage voltage amplifying afsplifier 
pentode. The valve which has set the standard in its 
class where minimum hum and microphony are 
essential. 
* B39 (12ÁT7) 

B3229 (12ÁU7) Double triode voltage amplifiers. 

*N709 The high output pentode for all domestic 
amplifier purposes. 
KT66 The world famous beam tetrode specified for 
the Williamson amplifier. The standard output 
valve for all medium power high quality amplifiers. 

THE GENERAL 

KT61 An efficient output beam tetrode for domestic 
receivers and small amplifiers. 
KT33C An efficient output beam tetrode for DC /AC 
equipment. 
PX4 The popular directly heated power triode 
which made true high quality sound available 
to the home constructor: 
*DA42 A new iddirectly heated high power Class B 
triode for industrial amplifiers. 

* Specified for the OSRAM 912 high quality amplifier. 

Write to the Osrant Valve and Electronics Department for full 
technical information, circuit and application data. 

ELECTRIC COMPANY LIMITED, MAGNET HOUSE, KINGSWAY, W.C.2 

LEARN THE PRACTICAL WAY 
Specially prepared sets of radio parts (which you 
receive upon enrolment) with which we teach you, in 
your own home, the working of fundamental electronic 
circuits and bring you easily to the point when you can 
construct and service radio sets. 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 intended for 
YOU -and may be yours at very moderate cost., 

EASY TERMS FROM immediately 
and equipment 

mediatelyan and 
supplied 

ou 
15/- A MONTH i own property. 

POST THIS COUPON .=;TODA-T 
Please send me your FREE book on Practical Courses: 
To: E.M.I. INSTITUTES, Dept. 32X, Grcve Park Road, 
London, W.4. 

NAME 

ADDRESS 

SUBJECT(S) ..._ JAN 

EXPERIMENTAL 
OUTFITS: 
RADIO (basic) -A course in basic principle. 
RADIO - Instruction and equipment from which you build a Radio 
Receiver. 
TELEVISION - Instruction and equipment for building a Television 
Receiver. 

Also for Mechanics, Electricity, Chemistry, Photography, Carpentry, 
Draughtsmanship, Commercial Art, Amateur S.W. Radio, Languages. 

E.M.I. INSTITUTES 
The only Postal College which is part 

of a worldwide Industrial Organkation 
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Smith's 
for 
Technical ' 

Books 

Books on the theory and 
practice of electronics, new 
developments, circuit design, 
and other specialized sub- 
jects can be quickly supplied 
through your local Smith's 
shop or bookstall. 

Your copies ,of PRACTICAL 
WIRELESS can be bound into 
attractive volumes; and all your 
stationery and printed matter sup- 
plied through our local branch. 

W. H. Smith 
& Son 

for SPECIALIST BOOKS 
Head Office: Scrand House, London, W.C.2 

G2AK 
Season's 

Greet tigs G2AK 
RACK SIZE CHASSIS. -17in. long x2Jin. deep x 12in., 16/6; 
x 10in.. 15/- ; x 8in., 14/ -. P. & P. 1/ -. All 16 s.w.g. ALI. 
POCKET VOLTMETERS. Dual range. 0 -15 v. and 0 -250 v., 
345 O.P.V., M.C. Worth 50/ -. Our price 17/6 post free. 
CRYSTAL HAND MICROPHONES. High quality, 
very sensitive. Chrome finishe complete with screened lead 
and standard jack plug. Our price only 25/- ea. Few only. 
VALVES. B7G base, IT4, 155, IR5, 1S4, 354, 3V4, 7/6 ea., 
or 4 for 27/6. 807's, 10 /- ea. or 2 for 17/6. Most of the 1.4 v. 
B7G range available at 8/6 ea. 
HEADPHONES. Low resistance type CLR No. 3, 9/6. 
DLR No. 2, 13/6. High resistance CHR Mark 2, 17/6, and the 
most sensitive of all DHR, No. 5B, 18/6 per pair: P. & P. I /- .pair. 
METERS. -0-5 ma. 2in. square, I0 / -. 0 -50 ma., 7/6. 0-10 A., 
D.C., 7/6. 0 -1 ma., 20/ -. 0-350 ma. thereto., 7/6. 0-4 A., 5 / -. 
2Jin. flush 0 -100 ma., 0 -10 ma., 12/6 ea. Germanium Diodes, 
2/- ea., or for 9/ -. Deaf -Aid Crystal mike units, 12/6 ea. 
V.H.F. FANS. Air Space Co -axial Cable. 150 ohm, good to 
600 Mc /s ; normal price, 3/1I per foot. Our Price, 20 yard 
coil, fl. Very limited quantity available. 
FISK SOLARISCOPES.- Complete with charts. Give 
World time, light and darkness paths. Invaluable to the DX 
man. List 21/-, our price 7/6, post free. 
PANL Home Crackle. Black, Brown or Green, 3/- tin. 
P. & P. 8d. 
TEST METER. 7 ranges as follows : 1.5 v. 3 y. 150 v. 6 ma., 
60 ma., 5,000 ohms; 25,000 ohms, 2Jin. Dia. scare M:C. meter. 
Rotary selector switch. Black bakelite case, 6 x 4) x 4), fitted 
with removable lid, also provision for internal batts., ranges 
can be easily extended. Bargain Price, 30/ -, plus 1/6 post. 
NEW MULLARD QUALITY AMPLIFIER. Chassis 
and all specified parts, available from stock. 
Postage free on all orders over LI except where specifically 
stated. PLEASE PRINT YOUR NAME AND ADDRESS. 

C. H. YOUNG, G2AK 
All callers. Mail Orders to Dept. " P " 
110, Dale End, 102, Holloway Head, 
Birmingham 4 (CEN 1635) Birmingham I (MID 3254) 

SOUTHERN RADIO'S WIRELESS BARGAINS 
TELESONIC 4 -Valve Battery Portable. Complete with Hivac 
Valves. In Metal Carrying Case. Simply converted to Personal 
Portable. E2 including Conversion Sheet. 
TRANSMITTER- RECEIVERS. Type "I8" Mark III. COM- 
PRISING SUPERHET RECEIVER and TRANSMITTER. TWO 
UNITS CONTAINED IN METAL CARRYING CASE. Complete 
8- Valves. BARGAIN CLEARANCE OF REMAINING STOCK, 
L4/10/0. 
RECEIVERS TYPE " 109." 8- VALVES WITH VIBRATOR 
PACK FOR 6 -volts BUILT -IN SPEAKER. 1.8 to 8.5m /cs. Contained 
in Metal Case. Perfect. 100 ONLY, O. Bargain Clearance of 
Remaining Stock. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. New. Contains 
Gyro Motors, Rev. Counters, Gear Wheels, etc. etc. Ideal for 
Model Makers, etc., 13/5/0, plus 10/- carriage. 
CRYSTAL MONITORS. Type 2. New in Transit Case. Less 
Crystals, 8/- each. 
LUFBRA HOLE CUTTERS. ADJUSTABLE ;in. to 31in. For 
Metal, Wood, Plastic, etc., 6/6. 
RESISTANCES. 100 Assorted. Useful Values, Wire end, 12/6 
per 100. 
CONDENSERS. 100 Assorted. Mica, Metal Tub, etc., 15 /. 100. 
PLASTIC CASES. 14in. by (Olin. Transparent, Ideal for Maps, 
Photos, Display, etc., 5/6. 
STAR IDENTIFIERS. Type I A -N. Covers both Hemispheres. 
In Case, 5/6. 
CONTACTOR TIME SWITCHES. Complete in Sound Proof 
Case. 2 Impulses per sec. Thermostatic Control, 11/6. 
REMOTE CONTACTORS for use with above, 7/6. 
MORSE TAPPERS. Standard Type ex- Govt., 3/6. Heavy Duty 
Type " D ", 8/6. COMPLETE MORSE PRACTICE SET with 
BUZZER, 6/9. 
DIMMER CONTROLS. Bakelite. Wire Wound. New. 1/3 each. 
MAGNETIC RELAYS SWITCH. Bakelite. 5 c/273, 2/6 each. 
METERS AND AIRCRAFT INSTRUMENTS. Only need 
adjustment or with broken cases. TWELVE INSTRUMENTS 
(including 3 brand New Aircraft Instruments), 35/- for TWELVE 
ITEMS. 

Full List of RADIO BOOKS, 2d. 

SOUTHERN RADIO SUPPLY LTD., 
II, LITTLE NEWPORT STREET, LONDON, W.C.2 

GERrard 6653 
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BUILDING COMMUNICATIONS 
RECEIVERS 

2. -THE INTERMEDIATE -FREQUENCY STAGES 

(Continued from page 630, October issue) 

THOUGH the I.F. stages of a simple communi- 
cations receiver may not differ greatly from 
general receiver design, there will usually be 

a number of added features, while larger receivers 
may employ very complex circuits. Additional sensi- 
tivity and selectivity will normally be required, with 
high gain, often manually controlled, and variable 
selectivity. Because no variable tuning is required, 
the I.F. stages of a receiver lend themselves well to 
modification. If space is available, there is usually 
little difficulty in adding one or more extra I.F. stages 
to an existing receiver, or making other changes. 
Such alterations can greatly improve sensitivity and 
selectivity, though the overall performance of a 
receiver is not, of course, wholly governed by the I.F. 
amplifier section. 

Fig. 1 shows .a circuit which is typical of many of 
the smaller communications type receiver, and which 
is capable of giving excellent results. (Though the 
popular 6K7 valve type is indicated, any other 
variable -mu R.F. pentode type can be employed.) 
This circuit is very straightforward, the only de- 
parture from general receiver design being in the 

provision of an I.F. gain or sensitivity control. A 
50 K potentiometer is used for this, operating in the 
first I.F. stage. If both I.F. stages are to be con- 
trolled, the potentiometer may be common to both 
cathode circuits. In some cases A.V.C. is not applied 
to the stage thus controlled, the I.F. transformer 
secondary being returned directly to the H.T. -line. 

Such a circuit may give high gain for the number 
of valves employed. The transformers may be air - 
cored, with pre -set trimmers ; or, alternatively, dust - 
cored types with adjustable cores. The latter are more 
general, in view of their small size and high efficiency. 
For general purposes, an intermediate frequency of 
465 kc /s is satisfactory, and enables readily obtainab 
" unit " signal- frequency and oscillator coils to be 
used in R.F. and F.C. stages, for all bands. 

As each I.F. transformer will be contained within 
its own screening can, stability may easily be main- 
tained. Grid and anode leads should be short and 
direct, and may be screened. If the valves are of the 
clear glass type, they should be contained within 
screening cans. The detector is of ordinary type, 
and a double- diode- triode is equally suitable. 

Fig. 1. -A Iwo -stage I.F. amplifier. 

HTt 

:i 

1 
AF 

Output 

HT- 
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Alternatively, a grid -leak triode type detector circuit 
can be used, in the interests of added sensitivity, .a 
diode being retained for A.V.C. When I.C.W. 
reception is desired, the A.V.C. may be rendered 
inoperative by using an " A.V.C. IN," " A.V.C. 
OUT " switch. An on off switch wired between 
A.V.C. line and H.T. -line constitutes the simplest 
form of this. 

Further Types of Coupling 
Though a circuit such as that in Fig. 1 is capable of 

excellent general results, selectivity is not sufficient 

!FT 3 

WIRELESS January, 1955 

may be fixed, pre -set, or fully variable. As the 
'capacity is reduced, selectivity is increased, but signal 
strength is reduced. If variable condensers are not 
fitted, one or more stages may be coupled by a range 
of fixed or pre -set condensers, selected by means of a 
rotary switch. This gives a simple form of variable 
selectivity control. Suitable capacity values are from 
2 to 25 pF. Each transformer is individually screened, 
coupling being by means of CI and C2 only. if 
desired, only one coupling of this type may be used, 
resulting in four I.F. transformers in all. 

A method which employs a common impedance 
for bottom -end coupling is 
shown at " A " in Fig. 3, 
Cl 'governing the degree of 
coupling. Here, the degree 
of coupling is reduced as the 
value of Cl is increased, and 
the condenser is of relatively 
large value -about .0005 to 
.05 pF. The greatest advant- 
age of the circuit lies in the 
ease with which very loose 
coupling can be obtained. 

/FTS 
HTt 

FC 
or 

Mixer 

Fig. 2. -Top capacity I.F. coupling 

when powerful transmitters are employing frequencies 
adjacent to that of the desired station. Selectivity can 
be increased by reducing the degree of coupling 
between the I.F. coils, or by employing more stages, 
or stages offering increased selectivity. The latter 
methods lend themselves most readily to amateur 
construction, and a simple yet effective circuit enab- 
ling the number of I.F. transformers to be increased 
to five is shown in Fig. 2. Here, cathode, screen -grid 
and other power- supply circuits are omitted for 
clarity, and may be as shown in Fig. 1. 

This circuit uses five transformers of the same 
frequency, either air- or dust -cored, the first pair 
being coupled by Cl and the second pair by C2. 
These condensers should be of very low capacity and 

(A) 

To 
Detector 

HT.- 

At " B " in Fig. 3, two small 
windings provide coupling 
between the first and second 
I.F. coils, these being in 
separate cans or otherwise 
arranged so that no direct 
inductive coupling between 
them can arise. For such coils, 
one winding of an I.F. trans- 
former may be used. The 
degree of coupling will govern 
signal strength and selectivity, 
and may be reduced by in- 

creasing the distance between I.F. coils and 
coupling windings, or by reducing the number of 
turns on the latter. If such coupling windings are to 
be made, about 15 to 30 turns can be used. 

Variable Selectivity Controls 
With the sharpest possible tuning which is 'obtain- 

able when a selective I.F. amplifier is used, general 
tuning is very difficult, while the quality of speech 
seriously deteriorates. While "single signal" opera- 
tion is desirable in congested frequency bands, a 
much lower degree of selectivity is adequate for 
general tuning, and much simplifies operation. Those 
degrees of selectivity which make exact spot -tuning 

AVC 

(a) 

Fig. 3. -Two further types of coupling used in LF. stages. 
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of any transmitter essential are best reserved for use 
solely when conditions require. 

As mentioned, variable selectivity is possible with 
the circuit in Fig. 2 by adjusting the capacity of Cl or 
C2, or both. This also applies to the circuits in Fig. 3. 
With that at " B " a variable -selectivity control may 
readily be arranged by using coupling windings with 
one or two tappings, the number of turns being 
selected by means of a rotary switch. As the number 
of turns is reduced, selectivity will increase. 

In other cases it may be more feasible to cut out 
some stages of the I.F. amplifier, and a circuit 
enabling this to be done is shown in Fig. 4. Here 
the degreee of selectivity at the " Sharp Tuning" 
switch position will depend primarily upon the values 
of Cl and C4, and may be very high. At the 
" Medium' switch position, two I.F. transformers 
are eliminated, and selectivity is to some extent 
adjustable by changing the capacity of C2. At the 
" Flat position, both top -capacity coupled I.F. 
stages are cut out, and the degree of selectivity 
obtained is that usual with the standard superhet 
circuit with one I.F. stage and two I.F. transformers. 
If the top -capacity couplings are loose, the overall 
gain may remain reasonably uniform for all settings 
of the selectivity switch. 

When a large number of I.F. transformers are 
employed, correct alignment is very necessary. With 
such selective circuits, signals may be greatly 
weakened, or become inaudible, if one stage is 
incorrectly trimmed. With the selectivity control 
(if used) at ma2dmum, all the I.F. transformers should 
be peaked so that any further adjustment to any 
trimmer or core only reduces volume. This will be 
the normal _operating setting, except when the 
selectivity and gain are sufficiently high to enable 
a " Hat- topped " response to be obtained by slightly 
staggering the exact frequencies to which the I.F. 
transformers are set. 

When several I.F. stages are used, a good layout, 

with adequate screening, becomes necessary. Any 
instability by back -coupling through the H.T. 
circuits may be avoided by decoupling each stage, 
as shown in Fig. 4. Provision for manual control 
of I.F. gain, and for rendering the A.V.C. inoperative, 
will usually be included, as explained, in conjunction 
with the features in Figs. 2, 3 and 4. 

Crystal Filter 
A circuit for this will be given next month (Fig. 5) 

and it employs a 465 kc /s quartz crystal. (If an I.F. 
other than 465 kc /s is employed, the frequency of 
the crystal would be chosen accordingly.) Such 
circuits permit of a very high degree of selectivity, 
though adequate selectivity can be secured without 
the use of a crystal. Its main advantage lies in 
providing high selectivity without making a large 
number of I.F. transformers necessary. 

Cl should be about 2 to 20 pF, and is fully variable, 
being a phasing control able to operate because the 
secondary of the I.F. transformer is centre -tapped. 
If such a tap is not available, and cannot be provided, 
a " butterfly " condenser may be used for trimming 
the I.F. secondary, the rotor being wired to earth. 
C2 is the coupling condenser, and may be fixed, 
pre -set, or variable, as already described. 

The characteristics of crystals of this type are such 
that gain is high at the exact crystal frequency, but 
very low at other frequencies so that side -band 
interference is eliminated. The effect had upon side - 
bands is to some extent controllable by adjusting 
Cl, but the selectivity will normally be too high for 
speech reception. This difficulty is most simply over- 
come by the fitting of a " Crystal In," " Crystal 
Out " switch, which may be an on /off switch wired 
in parallel with Cl. 
Double Superhets. 

In the next issue, double superhets will be dealt 
with. 

(To be continued) 

N.T+ 

To 
Detector 

Fig. 4. -A variable -selectivity circuit 
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Surplus Bolometer Indicators 
DETAILS OF COMPONENTS AVAILABLE ON THE SURPLUS MARKET 

By E. G. Bulley 

THESE tubes have a pure tungsten filament which 
is kept as straight as possible and is welded 
to two leads which are sealed to a glass 

envelope. The diameter of the filaments is extremely 
small and is usually in the order of one half of a 
thousandth of an inch. One will, therefore, appreciate 
the fragility of such tubes. The leads to which the 
filament is secured are sometimes " dumet " or some 
similar alloy which matches the coefficient of expansion 
of the glass envelope. Such indicators are, however, 
exhausted to a high degree of vacuum. This is essential 
to prevent ionisation occurring during the actual use 
of the tube. This point will be appreciated by the 
reader when he realises that such indicators are 
designed for use in or near R.F. fields. A typical 
Bolometer indicator is shown in Fig. 1, and for the 
interest of the reader the approximate dimensions 
are given so that he can appreciate their size. 

An important rating of such tubes is what is 
termed the cold resistance. This applies to the 
filament, and is the resistance of the filament at a 
current value of something like 2 or 3 mA, the 
value naturally depending upon the tube type. 

Exhaust pip Filament 

E Approx. / 

Oumet or similar 
sealing alloy Glass envelope 

Fig. 1. -A typical Bolometer tube. 

Such filaments, however, dissipate only milliwatts, 
and in actual operation they glow a very dull red. 

Another important factor when using such tubes 
is that of the air temperature surrounding,the glass 
envelope. Too high or too low a temperature will 
undoubtedly affect the characteristics of the tube, 
and it is essential, therefore, that the tube should 
be operated at or within the limits of the temperature 
rating of the tube in question. 

Application 
The application of these indicators is for the 

measurement of small radio frequency currents or 
power, and they are, therefore, used in laboratories 
engaged on research or development. 

A basic laboratory bridge circuit in which a 
Bolometer tube is used is shown in Fig. 3, and is 
more or less an adaptation of the Wheatstone bridge. 
The latter is shown in Fig. 2, but is given only for 
reasons of comparison and will not be discussed in 
this article. However, for the convenience of the 
reader the Bolometer bridge will be explained, 
but before proceeding it is interesting to note that 
both bridge circuits are more or less the same, with 

the exception that R1 in the Wheatstone bridge is 
replaced by a Bolometer tube in the other circuit 
shown in Fig. 3. 

To operate such an instrument one must first 
balance the bridge circuit. This must be done by 
first ensuring that the instrument is not coupled or 

Fig. 2. -Basic Wheatstone bridge. 

connected to an R.F. source. The actual balancing 
is accomplished by adjusting VR1 and noting the 
results on the milliammeter marked M. When this 
instrument is connected to an R.F source R.F. 
current will flow through the Bolometer tube (BT) 
and in so doing the cold resistance of the filament 
alters and the bridge becomes unbalanced. This 
unbalancing effect can be seen on the milliammeter; a 
record or mental note should then be made on the 
amount of deflection that is shown on the meter. The 
instrument should then be disconnected from the 
R.F. source and a known direct current injected in 
its place until a similar meter deflection is recorded. 
The latter reading does, therefore, give an indication 
of the amount of R.F. current that has been generated. 
Nevertheless, one must ensure, as in all bridge 
circuits, that the D.C. voltage across the bridge is 
constant at all times, that is to say, the current passing 
through the bridge must be the same when- both sets 
of readings are taken. 

An important point to remember when experi- 
menting with R.F., however small, is the prevention 
of R.F. being fed into parts of a circuit where it is 
not required. R.F. chokes must be included on 
either side of the indicator tube and should be as 
low a resistance as possible, otherwise the bridge 
will be unbalanced. 

RE 
Input 

Fig. 3. -A basic laboratory bridge circuit using a 
Bolometer tube. 
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#ladio ÇnJnpnitQJzf Shaw, 1955 
GROSVENOR HOUSE, APRIL 19TH TO 21ST 

AS a result of a ballot for space in the Radio 
Component Show, 131 stands have been 
allotted and 11 more will be allotted shortly, 

a record total. A preliminary list of exhibitors shows 
seven newcomers to the exhibition. The Ministry of 
Supply will again be exhibiting although no stand is 
yet allotted. 

Ail innovation this year is that instead of circulating 
admission tickets, application cards will be issued, 
one to be filled in and forwarded by each intending 
visitor, in return for which he will receive a ticket 
if his application is approved. Prospective overseas ' 
visitors, however, will receive their tickets as in 

Member Firm Stand No. 
A.B. Metal Products, Ltd. ... ... ... 41 
Advance Components, Ltd. ... ... ... 30 
Aerialite, Ltd. ... ... ... ... ... 85 

*A.K. Fans, Ltd. ... ... ... ... 123 
Richard Allan Radio, Ltd. ... ... ... ' 8 
Antiference, Ltd. ... ... ... ... 56 
Associated Electronic Engineers, Ltd. ... 92 
Associated Technical Manufacturers, Ltd.... 88 
Automatic Coil Winder and Electrical Equip- 

ment Co. ... ... ... ... ... 72 

Bakelite, Ltd. ... ... ... 
Belling & Lee, Ltd. . 

Sydney S. Bird & Sons, Ltd.... 
Geo. Bray & Co., Ltd. 
British Electric Resistance Co., Ltd. 
British Insulated Callenders Cables, Ltd. 
British Mechanical Productions, Ltd. 
British Moulded Plastics, Ltd. 
British Physical Laboratories, Ltd. ... 
A. F. Bulgin & Co., Ltd. ... 
Bullers, Ltd. ... 

Carr Fastener Co., Ltd. 
H. Clarke & Co. (Manchester), Ltd. 
Collaro, Ltd. ... 
Colvern, Ltd. 
Connollys (Blackley), Ltd. 
Cosmocord, Ltd. 
Creators, Ltd. ... 

Daly (Condensers), Ltd. 
Dawe Instruments, Ltd. 
Thomas De La Rue & Co, Ltd. (Plastics 

Division) ... 
Diamond H. Switches, Ltd. .. 
Dubilier Condenser Co. (1925), Ltd. 
Duratube & Wire, Ltd. 

Edison Swan Electric Co., Ltd. 
Egen Electric, Ltd. 
Electro Acoustic Industries, Ltd. 
Electronic Components 
Electrothermal Engineering, Ltd. 
H. J. Enthoven & Sons, Ltd. 
Erg Industrial Corporation, Ltd. 
Erie Resistor, Ltd. 
Ever'Ready Co. (Great Britain), Ltd. 

127 
16 
53 

109 
35 
57 
76 

2 
78 
70 

1 

75 
116 

10 
55 
9 

79 
105 

100 
73 

83 
6 

45 
52 

42 
37 
40 

108 
120 

58 
119 

29 
125 

previous years without application. 
Conlsiderable overseas interest in the exhibition is 

again expected, the exports of British radio and 
electronic components in the first nine months of 
1954 having shown an increase in value of 30 per cent. 
as compared with 1953. 

The full title of the exhibition is the Twelfth 
Annual Private Exhibition of British Components, 
Valves and Test Gear for the Radio, Television, 
Electronic and Telecommunication Industries. It is 
organised by the Radio and Electronic Component 
Manufacturers' Federation, 22, Surrey Street, Strand, 
London, W.C.2. 

Member Firm Stand No. 
Ferranti, Ltd. .. ... 44 
Fine Wires, Ltd. ... 114 

Garrard Engineering & Manufacturing Co., 
Ltd. 64 

Goldring Manufacturing Co. (Great Britain), 
Ltd. ... ... ... ... ... 17 

Goodmans Industries, Ltd. ... ... 47 
Gresham Transformers, Ltd.... ... 21 
Guest Keen and Nettlefolds, Ltd. ... 115 

Hallam, Sleigh & Cheston, Ltd. ... ... 117 
Hassett & Harper, Ltd. ... ... ... 141 
Hellermann, Ltd. ... ... ... ... 89 
W. T. Henley's Telegraph Works Co., Ltd. ... 136 
A. H. Hunt (Capacitors), Ltd. ... ... 23 

Igranic Electric Co., Ltd. ... ... ... 12 
Alfred Imhof, Ltd. 25 

*Insulating Components & Materials, Ltd. ... 122 

Jackson Bros. (London), Ltd. 74 
J. Beam Aerials, Ltd.... ... 80 

Langley London, Ltd. ... ... ... 130 
London Electrical Manufacturing Co., Ltd. 36 
London Electric Wire Co. and Smiths, Ltd. 61 
Long & Hambly, Ltd. ... ... ... 31 

Magnetic & Electrical Alloys, Ltd. 110 
*Mallory Batteries, Ltd. ... 97 
Marrison & Catherall, Ltd. 132 
McMurdo Instrument Co., Ltd. 39 
Micanite & Insulators Co., Ltd. 101 

*Minnesota Mining & Manufacturing Co., Ltd. 126 
Morganite Resistors, Ltd. ... 15 
Mullard, Ltd. ... . ... 65 
Mullard Overseas, Ltd. ... 94 
Mullard (Valves), Ltd. ... 95 
Multicore Solders, Ltd. ... 69 
Murex, Ltd. ... ... ... 137 
Mycalex Co., Ltd. ... ... 3 

James Neill & Co. (Sheffield), Ltd. ... 90 
N.S.F., Ltd. 49 

Painton & Co., Ltd. ... 46 
Parmeko, Ltd.... ... ... 27 
Partridge Transformers, Ltd. 24 
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Member Firm 
Plessey Co., Ltd. 
Plessey International, Ltd. 
Radio Instruments, Ltd. 
Reliance Electrical Wire Co., Ltd. 
Reproducers & Amplifiers, Ltd. 
Reslosound, Ltd. ... 
Rola Celestion, Ltd. . 

Ross Courtney & Co., Ltd. ... ... 
Salford Electrical Instruments, Ltd.... 

*Joseph Sankey & Sons, Ltd. 
Geo. L. Scott & Co., Ltd. . 

Simmonds Aerocessories, Ltd. 
F. D. Sims, Ltd. 
Spear Engineering, Ltd. 
Stability Radio Components, Ltd. ... 
Standard Insulator Co., Ltd. 
Standard Telephones & Cables, Ltd. 
Standard Telephones & Cables, Ltd. (Valves) 
Static Condenser Co., Ltd. . ... 
Steatite & Porcelain Products, Ltd.... 
Stocko (Metal Works), Ltd. ... 
Stratton & Co., Ltd. ... ... 
Suflex, Ltd. ... 
Swift, Levick & Sons, Ltd. ... 
H. D. Symons & Co., Ltd. ... ... 
Taylor Electrical Instruments, Ltd. ... 

Stand No. 
- 67 

68 

84 
26 
32 
50 
7'7 

104 

34 
128 
118 
140 
133 
121 
51 

142 
62 

5 
112 

38 
131 
60 
48 

139 
113 

19 

Member Firm 
Teicon.lagnetic Cores, Ltd. 
Telegraph Condenser Co., Ltd. ... 
Telegraph Construction & Maintenance 

Ltd. .. 

- Telephone Manufacturing Co., Ltd. 
Thermo -Plastics, Ltd. 

Ltd. 
Truvox, Ltd. .. 
Geo. Tucker Eyelet Co., Ltd. 
Tufnol, Ltd. ... 

Stand No. 
... 111 

54 
Co, 

66 
33 
11 

124 
28 
81 

129 

Vactite Wire Co., Ltd. 
Vitavox, Ltd. ... ... 
Walter Instruments, Ltd. ... 
Wego Condenser Co., Ltd. 
Welwyn Electrical Laboratories, Ltd. 
Westinghouse Brake & Signal Co., Ltd. .. 
Weymouth Radio Manufacturing Co., Ltd.... 
Whiteley Electrical Radio Co., Ltd.... 

*Henry Wiggin and Co., Ltd.... 
Wimbledon Engineering Co., Ltd. ... 
Wingrove & Rogers, Ltd. ... 
Wireless Telephone Co., Ltd.... 
Woden Transformer Co., Ltd. 
Wright & Weaire, Ltd. . 

*Zenith Electric Co., Ltd. ... 
* New exhibitors. 

News fr rn the Clubs 
NEWARK AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: Mr. R. Clayton. 160, Wolsey Road, Newark, or 

Mr. G. Bark (G3ITG), 7, Park Crescent, Newark, who is the 
hon. publicity officer. 

THE club continues its winter programme with a meeting on. 
Sunday, December 5th, at the " Northern Hotel " (7 p.m.) 

with a talk on " Valve -volt- 
meters, ". by A. Hall. There will 
be practical demonstrations 
accompanying this. Arrange- 
ments for the Christmas Social 
Evening are in the hands of 
the, committee, and members 
look forward to a very enjoyable 
evening at the Northern 
Hotel." New members are 
always welcome and may con- 
tact the club secretary. 

SOUTHEND AND DISTRICT RADIO SOCIETY 
Hon. Sec. : J. H. Barrance, M.B.E. (G3BUJ). 49, Swanage 

Road, Southend -on -Sea, Essex. Telephone : 68545. 

AAR. 
K.-F. CRISPIN, technical adviser to the Society, gave a 

talk on the " Function of Crystals in Modern Apparatus" 
at a recent meeting. Mr. Crispin inted out that crystals, 
which were the only known means of detecting radio signals in 
she early days, and which later were replaced by valves, have 
now become adjuncts to valves. By new angles of cut and new 
methods of mounting, the natural quartz crystal can be made to 
produce oscillations of pre -determined frequencies; depending 
chiefly on the thinness to which the crystal has been ground. 
These frequencies are extremely accurate and reliable. 

7 

86 
18 
63 
22 
13 
14 

138 
87 
59 
71 
20 
82 
4 

A new committee of five members was elected, and the pro- 
gramme of the first session fixed. 

On Sunday, December,I2th, an inter- Society contest has been 
arranged with the Derby Radio Society on the Top Band, and 
it is hoped that all Midland stations will take part. 

Transistor Experimental Group. -All members have been 
taking part in experimental 
transmissions and new equip- 
ment has been developed by 
G3CCA and preliminary tests 
have been carried out. 

NOTICE FOR CLUB SECRETARIES 
Each issue is published about the 7th of the month 

preceding the date of issue. Copy goes to Press about 
the 14th of the month preceding the publication date. i 

Copy should, therefore, be received by us not later than '. 

the 9th of the month. Example : Copy received by the 
1 9th February will be included (if space is available) in ; 

the April issue which is published on or about March 7th. 

LEICESTER RADIO SOCIETY. 
Hon. Sec. : W. N. Wibberley, 21, Pauline Avenue, Belgrave, 

Leicester. 

THE Annual General Meeting of the Society was held in the 
Club Room at " Holly Bush Hotel," Belgrave Gate, 

Leicester, on October I1th. After receiving a report from the 
hon. secretary and the hon. treasurer, which showed both an 
increase in membership and finance over the past year, the 
election of offlcers_of the Society followed. 

For the year 1954/1955 the following were elected : 

Hon. Founder President (in recognition of 25 years unbroken 
service to the Society) : L. Ridgeway (G2RI) President : 
R. Frisby (G2CFC) ; Ch, airman of Meetings : VV. McQueen 
(G3DVP) ; Hon. Secretary : W. N. Wibberley ; Hon. Treasurer : ' 

D. Hoff (G3AWM). 

WARRINGTON AND DIS- 
TRICT RADIO SOCIETY 
(G3CKR) 

Hon. Sec.: G. H. Flood, 32, 
Capesthorne Road, Orford, 
Warrington, Lancs. . 

RSCENT lectures have been on " Radio Control for Models," 
- with a demonstration of Mr. W. Sanson's home -con- 

strutted motor launch, and an example of the G.P.O. " Two - 
Motion Type Selector Unit," by Mr. A. Pearson. A visit to a 
local automatic exchange is being arranged. 
COVENTRY AMATEUR RADIO SOCIETY 
Hon. Sec. : J. H. Whitby, 11, St. Patrick's Road, Coventry. 

AT the Annual General Meeting held on September 27th, 1954, 
the following officers were elected : 

President : L. Gardner (G5GR) ; Chairman : D. W. Harries 
(G3RF) ; Secretary : J. H. Whitby (G3HDB) ; Treasurer : 
K. Barber (G3HDP). 
TORBAY AMATEUR RADIO SOCIETY 
Hon. Sec.: L. H. Webber (G3GDW), 43, Lime Tree Walk, 

Newton Abbot. 

IN the absence of the chairman (G2GK), the October meeting 
was held under the chairmanship of the hon. Secretary 

(G3GDW). 
A hearty welcome was extended to ZC4GT, who is home on 

leave, and who wä5 making enquiries as to the full list of countries 
whose amateurs are licensed to work on Top Band. G3GDW 
gave a short aceount of the recent Low Power Field Day in 
which he took part. - 

A discussion followed, on the possibility of a Social Supper 
being held -some time in- the New Year -for members and 
their ladies. Further information to follow. 

The TV Interference Committee of the Sòciety- recently 
formed under the . leadership ofG3AVF, has reported that it 
has successfully co- operated with the authorities in the case of 
complaints of T.V.I. against one of the members. 

Any visitors to the district are always welcome. 
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Volume Controls 
Midget Ediswan type. 
Long spindles. Guaran- 
teed 1 year. All values 
10,000 ohms to 2 Meg - 
ohms. 
No Sw. $.P.Sw. D.P.Sw. 

31- 4/- 4/9 

80 CABLE COAX 
STANDARD Sin. dlam- 

Polythene insulated. 
GRADE "A" ONLY 

8d. yd. 
SPECIAL. - Neml -air 
spaced polythene, 80 

COAX PLUGS ... 1/2 ohm Coas min. diem. 
SOCKETS .. . 1/- Stranded core. Losses 
LINE CONNECTOR 1/2 cut 50% ed. 
OUTLET BOXES ... 4/6 (just released) .7 yd. 
BALANCED TWIN FEEDER per yd. 6d, 1 80 
TWIN SCREENED FEEDER per yd. 1/- 1 ohms 
50 OHM COAX CABLE, 8d, per yd. min. dia. 
TRIMMERS, Ceramic, 30, 70 pf., 9d. 100 pf., 
150 pf., 1/3 : 250 p1,, 1/6 ; 800 p1,, 1/9. 
RESISTORS. -All values : 10 ohms to 10 meg., 
S w., 4d. ; 5 w., 6d. ; 1 w., 8d, ; 2 w., 1/ -; High 
Stability, 1 w. 1 %, 2' -, Preferred values 100 ohms 
to 111 Meg. 
WIRE -WOUND RESISTORS. -Best Makes Minia- 
ture Ceramic Type -5 l5 ohm to 4 K., 1/9; 
10 w., 20 ohm to 6 K., 2/3 ; 15 w., 30 ohm to 10 
K., 2,19 ; 5 w. Vitreous, 12 K. to 25 K., 8 /, 
WIRE -WOUND POTS. 3 WATT. FAMOUS MAKE 
Pre -Set Min. T.V. Type. Standard Size Pots, 251n. 
Knurled Slotted Knob. Spindle. High (mule. 
All values 23 ohms to 30 All Velma. 1011 ohms to 
K., 3/- ea. 50 K., 4/ -. 50 K., 6/8 : 100 K., 6/6. 
Ditto Carbon Track W/W EXT. SPEAKER 
50 K. to '2 Meg., 3 /, CONTROL 1052, 8 / -. 
0/P TRANSFORMERS. -Heavy duty 70 ma.. 4/6. 
Small Tapped pentode, 8 9. 
L.F. CHOKES 10 h. 65 ma., 5/ -, 20/25 h. 100/150 
ma., 12/6. 5 h, 280 ma.. 15/ -. 13 h. 100 ma.. 10 /8. 
LYNX, 3h. 230 ma., 13/6. SIMPLEX, limb. 1200 ma... 
10/8. MAINS TRANS. -Made in our own workshops 
to high grade specification. Fully interleaved and 
impregnated. Tapped prim. 200 v./250 v., Heater 
Trima., 8.3 v., 11 amp., 7/8 ; ditto 6.3 v., 3 amp., 
10/8 ; ditto, 12 v., .75 amp., 7/8 : 350.0.350, 
80 ma., 6.3 v., 4 a., 5 v., 2 a., ditto 300 -0 -300, ditto 
250 -030, 21/ , AMPLIFIER TRANS. 230 v. 50 ma. 
S wave, 6.3 v. 2 a. Fully Shrouded, 17/6. View - 
master Auto Type, 35/, Teleking, 30 / -. Lynx, 
30 / -. Coronet, 80/ -. Simplex, 35/ -. Rewinds and 
Specials to requirements 
SODNDMASTER SPECIALS, -Males Trans., 351 -. 
L.F. Choke, 10/6. 0/P Trans., 5,/6, Envelope, 8/6. 
Specified Wafer Switches, 22/6 per sect of 3. - TAPE RECORDING BARGAIN 

LIGHTWEIGHT XTAL HAND MIKES. 
Chrome lioish- Quality and sensitivity for 
only 251-. \ 
ELECTRODYNAMIC MIKE INSERT. -U.R.A. 
make, precision e,ytineered. Size only l in..(larn. 
by 1 in. Bargain Price 3/9. Matching Trans, 3/9. 

WOODEN WALNUT CABINET. -121n. o 7in. o 510. 
TRF or auperhet., rtnp punched chassis, dial, 
back -plate, drive, Winter, etc., 28/8, plus post 2/-. 
TYANA. -Midget Soldering Iron. 210/2.30 v. or 
230/250 v.. 14/11. TYANA TRIPLE THREE, - 
Complete with detachable bench stand, 19/8. 
NEW SOLON MIDGET IRON -25 w., 19/11 IDEAL 
FOR RADIO CONSTRUCTORS. 
C.R.T. HEATER ISOLATION TRANSFORMER. - 
Low- leakage winding with 25°C sec. hoot. Ratio 
1: 1.25, 2 v., 10/8: 4'.,10/6; 6.3 v..10 /8; 12v., 
1018. MAINS PRIMARIES and Specials to Order, 
from 10/8 each. 
MIKE TRANSF, -Ratio 50:1, 3/9 ea., new and 
boxed. 
V'HOLDERS. -Paz : Int. Oct., 44. ; EF50, 
EA50, 6d. ; BISA CRT.. 1 /3. Mqulded : Int. Oct. 
84. ; B7G, 9d. ; with screening can, 1/8 ; BOA, 
118(1, BOA. 1/- ; VCR97, 2/8. Ceramic : EF50, 
1170, 1 / -. ENG. and AMER. 5 -, 7- and 9 -pin, etc., 1/.... 
TAG STRIPS. -2- or 3 -way, 24. ; 4- or 5 -way, 3d. ; 
8 -way, 4d. ; '- or 10 -way, 85., etc. 
T/V PRE- AMP -- Channel 1. Easily modified for 
other Channels or Converter use. Midget Chassis, 
43 x 21 x 11. Complete with EF42 valve, coax. 
lead and plug. Ready for use. Brand New Mfrs. 
Surplus. Listed £315x. Special Clearance )'rice, 
27/6 ; p. Jr p., 1/6. 
TOGGLE SWITCHES EX- GOVT." On -off," 94, 
Resin Moore solder 00/40. 18 g. or 18 g., 5/6 5 lb., 
94. yd. T.C. wire, 18 to 22 s.w.g., per yd., 2d, PVC 
Connecting wire, 10 colours. Single or Stranded, 
24. yd. 2 K. 5w. H.D. w/w Pots, 6/8, 10 K., 23 K., 
Colvero /w Pot. lin. spindle, 3/8. SCREENED 
GRID CAPS I. Oct., or Masda, 8d, ea BULGES ' 
HIGH VOLTAGE VALVE CAPS, I. Oct., 1/-. 
FUSEE. -11in. all value 80 ma. to 10 a., 8d, 
ALADDIN FORMERS and cores, 110., 8d. ; 1 in.. 101, 
SLOW MOTION DRIVES.- Epicyciic ratio 4 : 1, 2/3. 
INT. OCTAL CABLE PLUG (8 -pin), with cover, 1/3. 
200 -250 Volt SELECTOR SOCKET (2in. s min.) with 
Plug, P -. PILOT LAMPS. -6.3 v- ,3a., Od. 
SPEAKER FRET. -Expanded anodised metal, 14in. 
by 9in., 3/-. EXT. L.8. Switched Socket, on-off and 
parallel switching, complete with plug, 2/ -, 
MAINS DROPPERS. Sin. x 111n. Adj. Sliders. 
3 amp, 730 ohms, 419. .2 amp, 1,0011 ohms, 4/3, 

LINE COD. .3 amp, 60 ohms per foot, .2 amp 
100 ohms per foot, 2 way, 1/5 a yard ; 3 -way, 1/9 
a yard. 

ALL WAVE RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W. 16 0.-50 m. LATEST OSRAM 
M.W. 200 m. -530 m. X79, W77, ÚH77, 
L.W. 800 m. -2,000 m. N78, 1778. 

Brand New and Guaranteed, with loin. P.M. 
Speaker, A.C. 200/250 v. Four position Wave - 
change Switch. Short- Median, -Long -Gram. Slow 
Motion Tuning. Speaker and Pick -up connections. 
High Q iron-dust cored coils, 465 ke /s LF. Latest 
circuit technique delayed. A.V.C. and Negative 
feedback. Output 4.2 matte. 3 ohms output trans- 
former on chassis. Chassie size 135 x 56 x 21in., 
(lima Dial -101n. x 411-., horizontal or vertical type 
available, lit by 2 Pilot Lamps. Colour Black Sta- 
tion names, L.W. Green, M.W. Red, S.W. White. 
Four Knob. supplied. Walnut or Ivory to choice 
aligned and calibrated. Chassie Isolated from mains. 
PRICE 210/15/0. Carriage and Insurance, 4/6, 
(Without 10in. Speaker, 29/15/0. Carr. & ins., 4/6.) 

BARGAIN OFFERS 
RECOMMENDED FOR ABOVE CHASSIS 

GREAT REDUCTIONS 
Brand New Plessey 3 -speed Autoohanger Mixer 
Unit for 7, 10 and 12in. Records. Twin Hi -Fi 
Xtal Head with Duopoint sapphire stylus. 
Plays 4,000 records. Sprung mounting. Superb 
Quality. Bargain Price 91 em., post free. 

NEW 
BOXED VALVES GUARANTEED 
IR3 8/- 6K70 6/8128117 5/6 11001 7/8 
143 8 / -:6K8 9/- 551,6 10/6 EFS6 7/8 
1S4 8/- VTI27 024 8/6 EF39 8/- 
I R5 8/- Pen46 J 9/- 807 10/8 EF50 Equip 
304 9/- EPOS 10/6 EC1142 12/8 5/8 
:1V4 8/- 61.6 10/6 6E6 7/8 British 7/8 
31)6 8/8 6123 15/- 609 12/8 Sylvania 
5174 10 /60Q7 9/8 61106 12/8 Red 10/6 
5Z4 9/- fi$A7 8/6 UF41 11/6 EFOI 8/- 
0x4 7/8 60147 8/6 EF41 11/6 E792 9/8 
6ÁC7 8/8 OSK7 8/8 803 9/- 7C6 9/8 
GAGS 7/8 6eL7 9/- CVO 3/8 EY51 12/6 
6AM6 9/- 68N7 11 /- DK91 8/- HVR2a 7/5 
fATO 10/6 6Ú5(Y63)8/- OI".ml 8/- PY'ea 11/8 
OB8 7/6 BV6 8/- I)AF91 8/- PYS2 10/8 
OBA6 8/8 6X5 9/- DLO`J 9/- PE X25 8/8 
OBE6 10/6 OAKS 10/8 1L94 8/- Sl'6l 8/6 
6BN'6 10/8 787 9/8 E1148 4/6 0.2 9/8 
0C4 716 0112 5/6 RA30 2/- 1723 12/6 
6F6 9/8 12Aú 7/8 GALS 7/8 Mt/14 9/6 
6110)1 3/8 1 2AX7 10/6 EB34 2/8 ECLSO 12/8 
615 .7/8 (S.AT7 10 /8 EF33 12/8 12AH8 10/6 
6J7 8/8 128A6 8/8 EROI 7/8 PL81 12 /6 
6K7M 8/8 12Q7 10/6'EBC33 9/8 80 9/- 
Huge Stock B.V.A. Valves at 1951 low tax prices. 
SPECIAL PRICE PER SET 
SRI. 1T4, 185 and 304 or SV4 ... ... 30/- 
6K8, 6K7, 6Q7, OVO, 5Z4 or OX5 ... ... 37/8 

SUB MINIATURE VALVES 
WIRE ENDS 

* B.F. Pen t..623 v. Pi!. 
L.F. Pent. I.) v. 1%1. 

Brand New. Ex Deaf Aid Apparatus, by 
Mollard, Hivec and American. Types 
* XFW 10 XFY1I 
*. XFW Y0 XFY3S ll at 

* 107 AX 
1)1,66 7/8 each 

uF66 
UL72 / D 

* 503.AX pend free * DF70 :.113ÁX 

VCR97 £2 
TESTED FULL PICTURE 

P..0 P. 2 - 

CRYSTAL DIODE. -t -ern emotive. G.E.C., 3/6. 
H.R. PHONES.-(Hi-grade Amer.), 15/8 pr. S. G. 
BROWNS. 4,000 ohms, 15/8 pr. 

T.R.S. RADIO 
S ECIALISTSENT 

THO 1665. Buses 130, 100 and 133 pass door. 

70, BRIGSTOCK RD., THORNTON 
open all day HEATH, SURREY. SATURDAY 
Y. & P., 6d. £I orders post free. Lists 3d. 
ALL MA11.1S TRANS.-11- extra postage. 

PYE Aerial Plug and Socket, 1/6 pr. 
Sin. RADIO SCREWDRIVERS.- Shefileld made 
blade, 21ín. x 510. Im. handle, 5,000 v., 454, each. 
CONDENSERS. -New Stock .001 mfd. 6 kV. 
T.C.C., 5/6. Ditto, 12.5 kV., 9/8 : 2 pf. to 500 pl. 
Mica, 84. : .001, Mira or Tub. T.C.G. 500 v., .Ot 
Sprague 500 v., .O'2 N.S.F. 500 v., .1 mfd. 350 v. 
Miceamoold Tub., 9d, ; Hunts Moldseal 500 v. 
.005, .01 mid., 94. ; .05 mfd. and .1 mfd., N -. 
.25 mid., 1/6 1 .1 mfd., 600 v., 1/3 ; Tubular .5 mfd. 
350 vim., 1 /9. 
SILVER MICA CONDENSERS. -10 %. 
5 pf. to 500 p1,, 1/ -. 600 pf. to 3,000 pl., 1/3. 
DITTO 1% (ex stock). 
1.5 pf. to 500 p1,, 1/9. 515 pf. to 1,000 p1,, 

ELEOTROLYTICS ALL TYPES NEW STOCK. 
Tubular Wire ends 50/25 v. Plessey 11 
8 +16/500 v. Dubilier5 /6 150/50 v. Plessey 2;- 
16+16/500 v. Dub. 8/- Can Types, Clips, 3d. ea. 
32 +32/510 v. Dub. 7/6 32 +32/350 v. B.E.C. 4/6 
1/275 v. B.E.C. 2/- 32 +32/275 v. B.E.C. 4/6 
2/450 v. A.E.C. 2/S 16,450 v. T.C.C. 3/6 
4/350 v. Dub. 1/8 32/350 v. Dubilier 4/- 
4/500 v. Hunts 2/- 60/350 v. T.C.C. 8/6 
8/430 v. B.E.C. 2/3 2511/350 v. B.E.C. 8/6 
8/450 v. T.C.C. 2/9 8 +16/450 v. B.E.C. 5/- 
8/500 v. Dubilier 2/9 8 +16/500 v. Dubilier 5/6 
10/500 v. Dubilier 2/6 16 +16/450 v. B.E.C. 5/6 
16/500 v. Dubilier 4/- 16 +1p ¡500 v. Dub. 
8 +8/500 v. Dubilier 4/8 6/- 
16 /350 v. B.E.C. 3/- 16 +32/350 v. T.C.O. 4/6 
32/350 v. Dublller 4/- 32 +32/450 v. B.E.C. 6/6 
32/530 v. Dubilier 5/- 32 +32/350 v. +2S/25 v. 
32 +32/350 v. Dub. 5/6 in same can B.E.C. 8/8 
32 +32/300 v. Dub. 60 +100 /350v.Huntsll /6 

7/6 100 +200/275 v. B.E.0 
25/25 v. Dubilier 1/9 12 /6 
SPECIALS. -Can Types. 500 mfd. 12 v., 3/-; 
1,000 mfd. +1,000 mfd., 6 v., 6/6 ; 6,000 mfd. 6 v.. 
5/6 : 1,500 mfd. 6 v., 4/8 ; .1 mfd. 1.5 kV., 3/8: 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGES.- K:I/25 2 kV., 4/3 : K3/40 3.2 
kV., 8/ -; K3/45, 3.6 kV., 8/8 ; K3/50 4 kV., 7/3: 
K3 /100 8 kV., 12/8 ; K3 /160 14 kV., 18 / -. MAINS 
TYPE. -RMI, 125 v., 611 ma., 4/- ; A512, 100 ma., 
4)9 ; RAU, 120 ma., 6/9 : ItM4 250 v. 275 ma., 101 -. 
KNOBS. GOLD ENGRAVED.-Walnut or Ivory, 
11 In. diem., 1/8 such. " Focus," "Contrast," 
"Brilliant." " Brill ia nee-On -Off," "On -Off," 
"Volume," " Vul. -On -Orr," "Tone," "Tuning," 
" Treble," " Baas," " Wavechange," " Rmiio- 
Grare," " 3., M., L., Gram.," ' Record -Play," 
" Brightness," Ditto not engrave), 1/- each. 
POINTER KNOBS. -Brown with white marking 
line, small, 9d., large, 1 / - 
COILS.- Wearite "P" type, 2/6 each. Osmoç.. 
" Q " Type, adj. dust core, 3/8 each. All ranges. 
REACTION COND. -.0001, .00113, .0003 mfd., 3/8 ea. 

BANKRUPT STOCK 
PEN TORCHES.- Drydex, chromium plated with 
vent pocket clip. Complete. New battery and bulb. 
Listed 3/4. Our Price 2/8. 
HANDILITE.- Drydrx, pocket or handbag flashlight. 
Complete. Battery and lens bulb. Listed 3/3. Our 
Prise 2/6. 

ALUMINIUM CHASSIS. -18 s,w.g. Plain, 
undefiled, folded 4 sides and riveted earners 
lattice Bring holes. Strong and soundly con- 
structed with Siin. sides, 7in. z 4in., 4/6 ; 

11in. z 7in., 8/9 ; 13in, s 9in.. 8/6 ; 14in, z 
11ío., 10/6 ; and 18in. z 16in. a Sin., 16/8. 

CHARGER TRANS. PRIM. -- 0%20O1250 v., Sec.. 
00 v. -15 v. (for charging 6 v. and 12 v.) 1.5a., 15;0 
2a., 18 /- ; 3 a., 18/6 c 4 a., 21/- : 6 a., 26 / -. 
FULL WAVE BRIDGE SELENIUM RECTIFIERS. - 
0 or 12 v. 11 amp.. 8/9:2 a., 11/3 ; 3 a., 12/8:4 a.. 
15/- ; 6 n., 23/8. Ditto P.W. only 6v., 1 a. (0 v. -0-9 v. 
A.CJ. 5 /8. 
ACID HYDROMETER. -New ex -Govt, 'Unbreak- 
able. Packed in metal case, 7in. x 111- dia., 4/6. 
H.F. MIDGET CHOKES. -14 M.H., 2/8 each. 
BRIHISTORS. --CZI for 3 a. heater chains, 3/8. 
CZ2 for .15 a., or .2 a., 5/8. CZ3 (Pilot Lamp), 1 /8. 
COPPER ENAMEL WIRE. -I lb. 14 to 20 a.w.g., 
2/- ; 22 to 28 a.w.g., 2/8 ; 30 tn,d0 a.w.g., 3/8. 
SWITCH CLEANER Fluid, squirt spout, 3/9 tin. 
TWIN GANG TIRING CONDENSERS.-.0005 mfd. 
midget with trimmers, 8/6 ; 375 pf. midget less trim- 

, 8/6 ; .0005 Standen) size with trimmers and 
feet. 9/- ; lem trimmers, 8/ -: ditto, soiled, 2/8. 
VIBRATOR POWER PACK (Jeff-Travis.U.S.A.).- 
Compact Steel Case 7in. x bin. x 4in. IO v. Input. 
Output, 90 v. H.T., 6 v. and 1.5 L.T. Complete, 
25/- P. A P., 2 /8. Suitable Battery Portable Sets. 
LOUDSPEAKERS P.M., 3 OHM. 
31n. Plessey, 12/8. Goodman. 4in. square. 15/8, Bin. 
14/8 05in., 16/ -. 7in. Elliptical, 18/8. Bin. R. A A. 
17/8. loin. Plessey, E5,' -, 61in. with trans., 7,000 
ohms 6, 3. 15 :8. 

I.F. TRANSFORMERS 
485 Kota Slag tuning Miniature Circular 
Can, 211n. by Wu. diem. Fits octal V- holder 
cat out, High Q and good bandwidth. By 
Pye Radio. Two mounting meet, 

BRAND NEW, 6/9 PAIR 
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PREMIER RADIO COMPANY 
B. H. MORRIS & CO., (RADIO) LTD. 

OPEN TILL /e t P.. ROAD, W.2 
Telephone: 

6 P.M. SATURDAYS l D p W 207 s EDGWARE ROAD LONDON, W2 PDINGTÓÑR32712 

BUILD THESE NEW PREMIER DESIGNS 
3 -BAND SUPERHET RECEIVER 

MAY BE a 
BUILT FOR £7.19.0 Plu 

& /Carr. 
Latest type Superhet Circuit using 4 
valves and metal rectifiers for operation 
on 280/250 volts A.C. mains. Waveband 
coverage -short- 16 -50 metres, medium 
180-550 metres, and long 900 -2000 metres. 
Valve line -up 6188 freq. changer, 6187 
IF, 8Q7 Detector AVC and first AF, 6V6 
output. The attractive cabinet to house 
the Receiver size 121n. long, 61in. high, 
51ín. deep can he supplied in either 
WALNUT or IVORY BAKELITE or WOOD. 
Instruction Book 11- post free, which 
includes assembly and wiring diagrams. 
also a detailed Stock list of priced 
components. 

CABINETS-PORTABLE 
Model PC/1 
Brown Rexine covered, 22/6. 
Overall dimensions 151n. x 131in. x 5in. 
Clearance under lid when closed 21in. 
Model PC /2 
Grey Lizard Rexine covered, 45/ -. 
Overall dimensions 15ín. x 13ín. x bin. 
Clearance under lid when closed 20n. 
Model PC /3 
Resine type covering in various cols.. 

69/6. 
Overall dimensions 161n. x 141in. x 10 Fin. 
Clearance under lid when closed 61in. 
All the above Cabinets are supplied with 
Panel, Carrying Handle and Clips. 
Packing and Postage 2/6. 

Send for details of the Premier Wide angle 
Television design which may be built for 030. 

TRF RECEIVER 
MAY BE JD 
BUILT FOR W .15 . o Plus 

&6Carr. 
The circuit is the latest type TRF using 
3 valves and Metal Rectifiers for operation 
on 200/250 A.C. mains. Wave band coverage 
is 180/550 metres on medium wave and 800/ 
2.000 metres on long wave. The dial is 
illuminated and the Valve line -up is 6K7 
H.F. Pentode 6J7 Detector and 6V6- 
Output. The attractive Cabinets to house 
the Receiver size 12ín. long, 6}ín. high, 
5 }1n. deep, can be supplied in either 
WALNUT or IVORY BAKELITE or WOOD. 
INSTRUCTION BOOK 1/- (post free) 
which includes Assembly and wiring 
diagrams, also a detailed Stock List of 
priced components. 

DECCA MODEL 37A 
DUAL SPEED RECORD PLAYER 
Includes turnover crystal pick -up with 
sapphire stylus and a light- weight plastic 
spring balanced arm. Heavy gauge 

finish 
pressed t good quality for operation on 
A.C. mains 200/250 v. 50 c.p.s. Supplied 
complete, 26.19.6. Plus pkg. and carr. 5 / -. 

GARRARD S5 
GARRARD Rim Drive 78 r.p.m., com- 
plete with magnetic pick -up and turn- 
table, 24.19.6, plus 2/6 pkg. aid carr. 

TERMS OF BUSINESS: CASH WITH 
ORDER OR C.O.D. OVER El. 

4 -WATT A MPLIFIER 
MAY BE 
BUILT FOR £4.10.0 Plu& 

/Carr. 
Valve line -up 6SL7, 6V6 and 6X5, FOR A.C. 
MAINS 200 /250 VOLTS. The output 
Valve is of the beam type and feeds 4 
watts into a specially designed output 
Transformer which is suitable for either 
3 ohm or 15 ohm Speakers. Negative feed - 
back is applied from the secondary 
of the output Transformer over the whole 
Amplifier to the input stage giving an 
excellent frequency response. Due to the 
high gain and wide range tone controls 
any type of pick -up may be used. Over- 
all size 9 x 7 x Sin. Price of Amplifier 
complete, tested and ready for use, 
25/5/ -. plus 3'6 pkg. and carr. 
INSTRUCTION BOOK 1/- (post free) 
which includes Assembly and wiring 
diagrams, also a detailed Stock List of 
priced components. 

C. R. TUBES 
VCR 5170 61ín. Pic- 
ture. This tube is a ALL BRAND NEW replacement for the 
VCR97 and VCR517. 
Guaranteed full size 
picture. PRICE, 351 -. 
Plus 2/6 pkg., carr., ins. 
VCR 516 9ín. Blue 
picture. Heater Volts 
4. Anode 4 Kv., in Manufacturer's 
original Carton. Plus 
5/- 

R 
pkg.. cart., ins. 

PICE. 21.19.6. 

COMPONENTS AVAILABLE FOR THE MULLARD AND OSRAM AMPLIFIER DESIGN 

T/V TECHNOLOGY 

RADIO ENGINEERING 

ELECTRONICS 

RADIO SERVICING 
There's a big future in T/V and Radio. Act now I 

Increase your knowledge. Back up experience with 
a sound theoretical background. I.C.S. offer courses 
of instruction in- 
T/V TECHNOLOGY 
ADVANCED SHORT -WAVE RADIO 
RADIO ENGINEERING 
RADIO SERVICE ENGINEERING 
RADAR 
ELEMENTARY ELECTRONICS 
FREQUENCY MODULATION 
LC.S. will also coach you for the following 
examinations :- 
B.I.R.E. ; P.M.G. Certificate for Wireless 
Operators ; Radio Servicing Certificate 
(R.T.E.B.) ; C. & G. Telecommunications, etc., 
etc. 

DON'T DELAY -WRITE TO -DAY for free descriptive 
booklet, stating which subject or examination interests you. 
Fees include all books needed. Examination students coached 
until successful. Reduced terms for H.M. Forces. 

Dept. 170D, I.C.S., 71, Kingsway, W.C.2. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, 
(Dept. 1700), International Buildings, Kingsway, 

London, W.C.2. 

Please send booklet on 

Name 
(Block letters, please) 

Address 

Age 

ICS 

SOLDERING - SAFE - SIMPLE - SPEEDY 

with the sensational 

BALANCED GRIP SOLDERING GUN 
* NOW IN A NEW UNBREAKABLE CASE 

The PRIMAX -SOLDERER is the ideal tool for any RADIO -TV- 
TELEPHONE mechanic or amateur. lust the tool for service 
calls and small jobs on the bench. A current of high amperage 
produced in the transformer will heat the soldering tip within 6 
seconds. For semi -continuous soldering. Available for 110, 200/220 
and 220/250v. A.C., 50/60 cycles (60w.). One year guarantee. 
Specially designed for easy soldering on hard -to -reach jobs. * TRIGGER CONTROL for semi continuous use. * EXCLUSIVE ALLOY TIP -never needs re- tinning or filing 

lasts indefinitely under normal use and care. * INSTANT HEATING -Ready for soldering in 6 seconds. * COMPACT LIGHTWEIGHT -slips into pocket or tool -kit, 
weighs only 24 ounces. 

Sole Distributors :- 
S. KEMPNER, 19 Ebury Street, London, S.W.I 
Te /. SLOANE 2447 & 3586 Through wholesalers and retailers 
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(A1 
A COMPREHENSIVE TEST UNIT WHICH MAY BE USED ALONE OR IN 

CONJUNCTION WITH AN OSCILLOSCOPE By R. Wilkinson 
(Concluded from page 717 December issue) 

THE next item required is :- 
2. Mains Transformer. A discarded standard 
type mains transformer should be obtained 

with a sound primary winding. All secondary wind- 
ings are removed, noting the turns /volt ratio for the 
L.T. windings removed. Secondary windings required 
are then wound over the old primary, using the 
turns /volt ratio obtained. Anode/ 
screen winding should be wound 
first, followed by the grid winding 
and then the filament. Use waxed 
paper taken from a Mansbridge 
type condenser for insulation between 
layers. In choosing the gauge of 
wire the space available should be 
considered, attempting to fill the 
space if possible with active windings 
and necessary insulation. 34 s.w.g. 
enamel wire should suffice for 
anode /screen windings and the grid 
15 volt supply. The L.T. windings 
should be 20 s.w.g. for 6.3 volt 
and below, 28 s.w.g. for 16 down to 
6.3 volt, and 32 s.w.g. for 50 down 
to 16 volt winding. 

3. Pin- connecting Panel. This 
consists of six horizontal brass 
strips, representing anode, screen, 
grid, cathode and two filament 
circuits connected to the tester. 
Mounted over these strips and 
insulated from them are nine vertical 
strips, representing pins 1 to 9, 
wired to the valve bases, and a 
tenth connected to the top cap 
socket. At each point where a 
horizontal and a vertical strip cross 
holes are drilled through, the bottom 
holes being tapped 6 B.A. and holes 
in the vertical strips and insulation 
drilled 6 B.A. clear. Suitable con- 
nections can thus be made 'to the 
valve to be tested by inserting 
shorting terminals into the panel, 
making the required circuit con- 
nections. The diagrams give the 
principal dimensions of a suitable 
panel. The six horizontal strips 
should be tin. thick, to allow about 
six threads for good connection. 
The vertical strips are brass and are 
shaped and slotted into the middle 
paxolin panel to prevent sideways 
movement and resultant shorts 
between adjacent strips. All paxolin 
panels should be 3/32in. thick. 
Shorting terminals are made from a 
short length of 6 B.A. threaded rod, 
using top terminals from old type 
valves, and 6 B.A. nut or collar to 
complete. 

03 " 

4.. Rectifier. Any half -wave selenium rectifier 
rated at about 50 mA can be dismantled and its 
elements rearranged to form a bridge. Two rectifier 
elements are required for each arm, and three extra 
connection tags are necessary. The tightness of the 
clamping nuts is not critical. 

5. Switches. All switches should be of the 

Ho /es dril /ed S /6' dia 

/0 circuit strips 
ho /es 6 BA. c /ear 

075"07"d4n 
04", _ . 0 

944. 
Q4 

04"_ 
075" 

07" 

0 
0 

Holes drilled 
6 B.A. clear 02 

0.25" 

5" 

3" 
Ho /es drilled and 
tapped 6 B.A. 

9 
Shorting 
termina/ 

Fig. 7.- Details of the pin -connecting panel. 
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type which has " break before make" act io n. 
Panel dimensions and layout of components are 

shown in the diagrams, ample space being provided 
for the storage of test leads and adapters. Suitable 
brackets must be made to support the 1.5 battery, 
rectifier and VR1. Graduated dials for switch 
positions, etc., are easily made from clear Perspex, 
cut to shape and painted, black on the back and 
white on the front. Graduations can then be marked 
with a scriber, the white paint removed revealing the 
black backing. The panel should be painted grey on 
which the white dials and black meter case and 
knobs contrast. Meter shunts are adjusted to give 
correct f.s.d. for the appropriate ranges, checking 
each against an accurate milliameter. 

Fig. 8 (right). -Details of the scale. 

January, 1955 

Walkie- talkies for Gasholder Britain's Sapphire Needle 
Inspections Industry 

TESTS have recently been carried out by Mr. L. C. 
Grant, a leading consulting engineer in Liverpool, 

to find out how walkie- talkies could be used for the 
inspection of gasholders. Subsequent to these tests 
the consulting engineer has ordered equipment, and 
the following report on its use has been sent by a 
Pye representative who was present. 

" Following a recent request by a leading north 
western gas consulting engineer, who required 
communications from inside gasholders for the 
purpose of maintenance and suchlike, a series of tests 
was carried out using the standard Pye battery - 
powered transportable, together with a standard 
walkie- talkie. 

" The transportable ` Reporter ' was set up 
approximately 50ft. away from the gasholder at 
ground level, working on frequencies of 85.875 Mc /s 
and 72.375 Mc /s. Tests were then made and two - 
way communication loud and clear was established 
to the walkie- talkie, working on similar frequencies 
to the transportable. 

" At this stage one of the Gas Board engineers 
was fitted up with the walkie- talkie and made his 
way up the side of the gasholder, maintaining com- 
munication at intervals, loud and clear signals being 
received at all points up the side and on top of the 
gasholder. The engineer having descended to 
ground level, a second series of tests was made. 

" The engineer entered the gasholder through a 
steel door into the airlock, which was then shut and 
secured, fully readable signals being obtained loud 
and clear. During the progress of the engineer into 
the airlock, a running commentary was given on his 
actions and every syllable was fully readable. 

" The engineer passed through the second door of 
the airlock into the gasholder proper, closing this 
door behind him and again maintaining fully readable 
signals with those outside. Various instructions 
were passed to the engineer, who was by this time 
established on a raft which was floating inside the 
gasholder, and the engineer was instructed to pole 
this raft to various positions in and around the 
interior of the gasholder. At all times fully readable, 
full strength signals were obtained. 

" It should be noted that the gasholder used for 
these tests was under repair and was filled with com- 
pressed air, no breathing apparatus being needed. 

IN the middle of the biggest -ever boom in the 
gramophone record industry throughout the 

world, Britain has cornered the market in the now 
universally used sapphire needles (called " styli " in 
the trade) 

What was formerly a monopoly of the Swiss has 
been stolen by a London engineering firm, Sapphire 
Bearings Limited, with a process for the automatic 
manufacture of these minute styli, which is being 
hailed as a " miracle of engineering." Britain has 
switched from being an importer to the world's 
largest exporter of these styli -and this firm holds 
export orders calling for deliveries at more than 
100,000 styli per week. 

The plant is now being doubled in size to cope with 
increased export demand and by June (1955) 
output will be at the rate of 20 million a year ; worth 
£750,000. This achievement has been accomplished 
in a factory not much bigger than a large drawing 
room. The whole year's output would just fill a 
pint mug ! 

Fifty workpeople now work round the clock in 
this lfaby factory in London's Bow Road, living in 
a microscopic world. The finished stylus is less 
than one -twentieth of an inch long and one fiftieth 
of an inch in diameter. 

It is necessary to polish a cone a mere fifteen - 
thousandths of an inch long, and then turn the 
pointed tip into a spherical shape accurate to within 
one -hundred thousandth of an inch of true sphericity. 
This has to be done not ONCE -but 40,000 times 
a day. 

With British sales of gramophone records alone 
reaching an all -record level of 40 million a year, and 
with British manufacture of record players now well 
over one million a year, the demand for sapphire 
styli is rising by leaps and bounds. 

With the advent of the long play record -with its 
tiny grooves measuring 325 to the inch -the old steel 
needle proved too soft to use. It wore out long before 
it traversed one tenth of the record. 

The search for harder materials finally led to 
sapphire, the second hardest known material 
(diamond being hardest), because of its durability 
and high polish. Now sapphire is used universally 
in commercial gramophone pick -ups, with diamond 
styli used in only the luxury gramophones. 
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THE LATEST VERSION OF OUR POPULAR TWO -R.F. 

RECEIVER, WHICH IS FULLY ADAPTABLE FOR 

MANY PURPOSES 
(Continued from page 735 December issue.) AN ECC83 should not be used for V.3 in view of 

the distortion which may result from the very 
much increased gain of this . particular type 

of valve. Normal R.C. coupling is used between 
the A.F. stage and the output pentode, and all 
the preceding anode circuits are adequately decoupled. 
The output from the pentode is taken to a loud- 
speaker through the usual transformer and ft will 
be noted that this is not included on the chassis. 
It should be placed at any convenient part of the 
cabinet which is finally chosen for the receiver, 
and then, if the special tone -control dircuit is used, 
the leads to the speaker will be included in the 
final feed -back loop. It will be seen that the tone 
control forms a more or less normal feed -back 
circuit, and if included the earth connection should 
be removed from the junction of the bias resistor and 
condenser of the first A.F. valve and a 56 ohm 
resistor connected in place 
of it. A 

Cabinet Design 
As already mentioned, the 

receiver may be made up in 
any desired form, and if 
included in a radiogram 
cabinet the on /off switch may 
be included on the side of the 
cabinet, or may be part of 
the R.F. or A.F. volume 
control. It would be in the 
latter position if the receiver 
is mounted in a small table - 
type cabinet, or it may be 
omitted entirely and the 
ordinary house switch used 
at the point into which the 
receiver is plugged. It will 
be seen, therefore, that there 
are a number of points 
which must first be decided 
before the components are 
purchased, and the component 
list which is included below 
the circuit on page 734 gives 
the parts which we used and 
does not include the on /off 
switch, but does include all 

the other parts. Knobs have been specified for all 
the controls, but if, for instance, the first R.F. stage 
is omitted, then the R.F. gain control will not be 
required, which will be one knob less, and só on. 
No attempt should be made to use condensers other 
than those specified for the aerial and earth isolating 
condensers, and for the .05 across the mains trans- 
former. In the case of all the other parts the 
physical size plays an important part in the layout, 
and for this reason any departure may lead to trouble 
due to. modifications in the layout or wiring. 

Construction 
Having fully described the circuit and the principles 

underlying the design, we may now proceed to the 
actual constructional work. Firstly, the chassis 
will be standard type, no matter which of the 

io" 

Fig. 2. -Panel drilling details: See special note on p. 32 under ` Warning' 
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alternatives the constructor decides to build. The 
original which we used was a standard Denco 
model, measuring loin. by 6in. with 2 ¡in. runners. 
If it is desired to construct this at home a square foot 
of aluminium of 16 s.w.g. should be used. The full 
drilling and bending data is given in Fig. 6 on page 34, 
and it will be noted that the sides are merely +1ín. 

projections. If a thinner gauge of metal is employed 
these should be the full 2 ¡in. and should be provided 
with a turnover which may be bolted to the front 
and rear runners to provide rigidity. As already 
mentioned, there are a number of alternatives in the 
circuit and the final design will govern the panel 
layout, shown for the full circuit, in Fig. 2 on page 31. 
This provides for the special slow- motion drive 
specified and the full range of controls. If any 

of these are to be omitted, th .appropriate hole will 
of course not be drilled When drilling the' holes 
in the front runner oar the chassis, care should be 
taken to see that theyline up with those in the panel, 
and some constructors may prefer to drill the panel, 
first and place it in position on the front runner of the 
chassis, using a bolt at each end, and then drill the 
chassis runner. 

Warning 
It should be emphasised at this point that the 

receiver does not utilise an isolating mains trans- 
former, and by reason of this the chassis is " live " to 
one side of the mains. Consequently, a metal panel 
must not be employed. All of the specified volume 
and tone controls are provided with metal cases which 

RE 
GAIN 

looKn 

A,F 
GAIN 
SMf] 

TREBLE 
CONTRO 

25KfO 

BASS 
CONTROL 
IOOKCO 

WAVEBAND 
SWITCH 

HEATER 
TRANS. 

YELLOW 
CO /LS 

GREEN 
COILS Sec 

25 
F TO LE 

CHOK 

Ns... .2 TO FIXED 
pF PLATES 

R.E 
I _ 

O 
TUN/NG 

TO FIXED 
PLATES 
DETECTOR 

TUNING 

MC LT+ 

TO 
RECTIFIER 
ORM2B 

EARTH AERIAL P U 

NOTE: POINTS MARKED 'MC.' ARE 
CONNECTIONS TO CHASSIS 

MAINS 
INPUT SOCKET 

t Fig. 3.- Wiring details. Note that for clarity only part of the coil wiring is shown, the rentainde being\ 
given in Fig. 4. 
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will automatically be " earthed" when the lock nuts 
are tightened. This is essential for screening the 
components. The lock nuts will, therefore, also be 
" live," and the knobs which have been specified have 
a centre portion which will effectively cover these, 
whilst at the same time the grub screws are deeply 
reces, . j. The main slow- motion drive is isolated 

3 4 

EF9/ and £F92 
(87G) 

ECCBI 
(B9A) 

2 

a 

EL4I 
(B8A) 

Fig. 5. -Valve base data. 

from the tuning condenser by the special coupler, and 
the reaction condenser also has the dial attached to 
a " live " lock -nut. In the event of a metal panel 
being used, therefore, it would be difficult to isolate 
the lock -nut of this component so that the small dial 
is not actually in contact with the panel. These pre- 
cautions will be obvious to those who are familiar 
with A.C. /D.C. types of receivers but are emphasised 
for those who may not be aware of the risks of this 
type of equipment. All the precautions are, of course, 
rendered unnecessary if a paxolin, Perspex or similar 
material is used for the panel. A thin panel of wood 
will be adopted by many, stained and polished to 
match a cabinet, or as an alternative a standard mains 
transformer with a 250 volt secondary, in addition 
to the 6.3 volt winding may be employed, and this 
will effectively isolate the receiver. 

All the holes shown in the chassis will be needed 
for the full circuit, and it would probably be 
preferable to drill all of these even if only part of 
the receiver is to be used. For instance, three 
holes are shown for the two sets of coils, although 
if only the medium- or, long -wave coil is to be 
used, two of the holes will not be needed. It would 
be simpler to drill all at the beginning, and then if 
at a later date it is decided to add a coil or make 
any other modification the hole will be ready. 

Coil Screening 
One fur ther piece of aluminium is needed to provide 

a screen between the two sets of coils. This strip 
should be as deep as the chassis (21in.) and have a 
¡in. turnover along one edge. Its length is 5in. and 
the bent -over edge should be drilled with two holes, 
and if it is desired to use the wave -change switch 
this should be fitted to the front runner and then the 
screen placed as close to the switch as possible, 
before the holes are marked through to the chassis. 
The screen actually screens the projecting lugs of the 
switch and then leaves sufficient room between the 

rear runner and the screen for some of the wiring. 
Even if only one range is to be employed, this screen 
will still be necessary in the interests of stability. A 
special flexible coupler is specified for connecting the 
slow -motion drive to the variable condenser as it may 
be found that even with the measurements given the 
spindles may not be in exact line and the flexible 
coupler will take care of any discrepancy. 

Mount the valveholders and other parts as shown 
in the wiring diagram (Fig. 3), making certain to get 
the valveholders round the right way.- As a guidance 
the separating point between pins 1 and 7, 1 and 9 
and 1 and 8 for the different valveholders has been 
shown in the wiring diagram, and in Fig. 5 we give a 
view of the underside of the valveholders and the 
various electrodes of the different valves. If the 
set is not to be used for record reproduction the 
pick -up socket strip will be omitted. 

Wiring 
The receiver is now ready for wiring and one can 

follow either the theoretical circuit given last month 
or the wiring diagram in Fig. 3. Note the fact that 
the latter is for the full circuit and, therefore, any 
omissions decided upon will affect the wiring. In 
this connection the tone -control network is taken 
back to the bias resistor for the second half of the 
double- triode. If the network is omitted a wire must 
be connected from the nearest earthing tag to the 
negative end of the 251íF condenser across which is 
connected the 2.2 KS2 resistor. This is shown as a 
solid line in the theoretical circuit, but it is, of course, 

Waveband Reaction (common tag) 
Switch 

S M 

V 

Fig. 4.-Coil and switch wiring -not shown. in 
Fig. 3. 
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omitted if the tone -control network is fitted, and as 
the wiring diagram shows the tone controls in circuit 
this lead is automatically left out. It will also be 
noted in the wiring that the anode lead is joined to 
one of the switch arms, and the three reaction wind- 
ings are taken to three of the contacts on the switch. 
This was omitted in the theoretical circuit given last 
month. 

It should also be mentioned again that there is 
no on/off switch in the receiver. If the set is to be 
built as it stands, then the A.F. gain control should 
be of the type having a double -pole on/off switch 
fitted, and then the two leads from the rear of the 
mains input socket would be taken to one pair of 
contacts on the switch, and the other pair of contacts 
would be joined to the primary of the mains trans- 
former. As an alternative, a length of twin flexible 
mains lead may be attached to the input socket and 
taken to a double -pole switch conveniently sited on 
the cabinet or installation and a similar length of 
twin lead taken from the primary of the mains 

2" 2 " ->I 

transformer to the remaining contacts on the switch. 
If an isolating mains transformer is fitted, the switch 
need only be of the single -pole type. 

Coil Switching 
To facilitate wiring of the coils and switch a 

separate diagram is given in Fig. 4 on page 33, and 
this indicates a fixed layout of the connecting points 
on the coils. In actual fact, some short -wave coils 
are provided with wire ends to the coils only and 
in this connection the maker's leaflet which is supplied 
with each coil should be carefully studied. As already 
mentioned, coils may be selected for any desired 
waveband and although the connecting points arc 
standardised the actual layout may be slightly 
different. The leads shown on the wiring diagram 
in hollow form (as distinct from the solid leads 
generally employed) are to represent standard 80 ohm 
coaxial cable as used for television aerial lead -in. 
This should be bared and cut with the minimum of 

(Continued on page 42) 

/ á r 

41+ 
2 

All ho /es for controls 4i; die. All small fixing holes 
ere %g dia. 

S. 

^ 2%; 

2 

//' 

X denotes 
6 holes for 
Coi /s, 316" she 

-1 

B dia. 

/i I < /% - 

Fig. 6.- Chassis drilling and bending details. 
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cH /MEggr TWO NEW CABINETS 

7/ 

THE BUREAU 
CHIMELITE This is a really beautiful 

cabinet elegantly veneered 
It is a hall light as in walnut and finely polished. ` well as a double The control board revealed 
chime and you can when -the front is dropped 

make it in a couple 
of evenings for the 
total cost of only 
19/8, including 
instructions. Post. 
etc.. 2/ -. Data avail - 
able separately, 
price 2/ -. 

CHASSIS ASSEMBLY 
3 colour. :: waveband scale covering 
standard Long, Medium and Short 
wavebands, scale pan, chassis 
punched for standard 5 valve super - 
het, pulley driving head, springs, 
etc., to suit. Scale size 141in. x 31in. 
Chassis size, 151n.. bin. x Mn. deep. 
Price 15/ -. plus 1/6 post. 

down is ample for the larger 
than average radio chassis 
or amplifier and alongside 
there is a space for a tape 
recorder or auto record 
changer mechanism. Both 
the radio board and the 
control board are left uncut 
to suit your own equipment. Size approximately 30in. 
high. 12in. wide, and 161n. deep. Price £16.16.0. Car- 
riage 12/6. 

THE 
CONTEMPORARY 

Also in the modern trend is 
this very stylish contem- 
porary console. Veneered In 
oak with contrasting mould- 
ings this has the " G " plan 
look and is ideal for use with 
this furniture or with other 
contemporary fittings or 
furnishings. The radio and 
motor board is again uncut 
and its size 30in. * 151in. pro- 
vides ample room for all 
equipment. Price £8.15.0. 
Carriage, etc., 12/6. 

TABLE RADIO CABINET 
Very fine cabinet. size approx. 16x 
16 - 7- walnut veneered and satin 
finished, 39/6, carriage and pack- 
ing 3/6. This cabinet is the correct 
one for the chassis above. 

u C i!r 
M rare 

Kit com- 
prises 40 watt con- 

trol unit, starter lamp, lamp 
holders, clips and wiring diagram. 
Price, less tube, 22/6, plus 116 post. 
With tube. 30/ -, plus 3/6 carriage 
and insurance. 

1 inch MICROMETER 
Exceptional purchase en- 
ables us to offer a lin. / ì^ 
precision micrometer at 
the very low price of 10 / -. 
A micrometer is an essen- 
tial part of an engineer's - -- 
equipment. You, no 
doubt, will have found the need 
for one on many occasions in 

##k the past for measuring wire 
gauge, etc. If you act quickly 
you can acquire one now at the 
remarkably low price of 101 -. post free. 

CABINET 

19/6 
You can 
make an ex- 
cellent bass ref 1 e x cabinet 
with this 
well - made veneered 
and polished 
walnut cabinet. Limited quantity 
offered at 19/6. Carriage. etc., 3/6. 

A.C.(D.C. THREE, 19/6 
A remarkable bar- 
gain (mains oper- 
ated). Totally self - 
contained powerful 
receiver for Long 
and Medium waves. 
All parts including 
valves, coils, reels- 
tors, etc., but not 
loudspeaker and 

cabinet will cost you only 19/6, post, etc., 1/6. Data available 
separately 2/ -, post free. 

TAPE RECORDINGS 
ULTRA MODERN TAPE DECK 

The latest Truvox incorpo- 
rates every modern refine- 
ment, plays H.M.V. and 
other pre -recorded tapes. 
Has azimuth head adjust - 
ment50- 10,000c. p.s.response 
Provision for foot control 
(dictating letters, etc.) is 
undoubtedly one of the 
best tape decks available 
today. Price 223.2.0. Hire 
Purchase terms if required. 
Send a deposit of 15% or 
more, balance spread over 
12 months. Carriage and 
insurance 10 / -. 

IN PLENTY OF TIME 
FOR 'I WESE 

THIS MONTH'S SNIP 
A SILVER STEEL T001. ROLL 

d 
"\\\ 

This most useful kit contains three 
sizes of standard screwdrivers, two sizes of Phillips screwdrivers, a taper reamer and a taper spike. All designed to slip into a 10,000 -volt- tested handle, and all made from 
specially hardened tool steel, complete in wallet tool roll. Price, 
1218, post free. This is an Invaluable 
.;et of tools for everyone who uses tools. 

INFRAY LAMP 
Means real comfort In bed 
as it emits Infra Red Rays which 
warm and keep 
you healthy. 

Economical. 
Costs only Id. 

per hour (elec'y at ld. per unit). Fy 
Absolutely 

safe, no health 
or fire risk. 

Ideal for many 
other uses -over pet's basket. rearing pup, chicles, over desk, work bench, etc. All complete and ready to work. Price 30/- plus 2/- post & packing. 

THO F.M. FEEDER 
UNIT 

CLEVELAND WIDE -BAND TAPE 
AMPL FIER 

Truvox co- Operated in designing this amplifier and fully 
approve it. Two separate inputs for mixing programmes. Suitable for radio recordings from crystal set or tuner. crystal or magnetic microphones or pickups. Magic eye indicates depth of recording. 4 watt amplifier - 
uses five midget valves -powerpack on separate chassis. Price £15. Hire Purchase terms if required, deposit not less than 15%. balance spread over 12 months. Carriage 
and insurance 7/6. 

FINE MODERN RADIO 
THE CLEVELAND 

ORGANTONE 
5 valve 3 waveband superhet 
covering Long. Medium, and 
Short waves -built to attain 
highest performance of sensi- 
tivity, fidelity and output - 
Osram miniature valves -low loss 
iron coils- permeability tuned 
I.F.S. -full A.V.C. -variable nega- 
tive feed -back -gram. position on wave change switch - -4 
watts output -particularly fine tone especially on gram. 
Chassis size 7.7x7 approx. scale size 4i. 41 approx. 
Tested in difficult areas where exceptional results have 
been obtained. Price £11.10.0. or 83.16.0 deposit. 
Carriage, etc., 7/6. 

All the parts necessary to make the 
Denco F.M. Unit are now available. 
The unit gives an A.F. output suit- 
able for feeding in at the pickup 
sockets of any standard broadcast- 
ing receiver and superior results 
can be expected. The full con- 
structional details as prepared by 
the Denco technicians are available -price 1 /8. post free. Alternatively 
they win be given free to those 
ordering all the parts which come to 
28.7.6, plus 2/6 post and packing. 
Note : four valves and everything, 

a prepared metal chassis 
is supplied. Approximate chassis 
measurements are 6. 6 x 1 }, - 

MULLARD AMPLIFIER 
A high Quality Amplifier designed 
by Mullard engineers. Robust, 
high fidelity, with a power output 
exceeding 10 watts and a harmonic 
distortion less than .4% at 10 watts. 
Its frequency response is extremely 
wide and level being almost flat 
from 10 to 20,000 C.P.S. -three 
controls are provided and the 
whole unit is very suitable for use 
with the Collaro Studio and most 
other good pickups. The total cost 
of the amplifier Is around £11. For 30/- extra a unit completely 
made up and tested can be supplied. 
Carriage In either case Is 10 /- extra. 
Data ,will be provided with all 
orders for components. Send for 
the " Mullard Amplifier Shopping List." 

ELECTRONIC PRECISION EQUIPMENT, LTD. 
Post orders should be addressed io Dept. 7, RUISLIP. 

Personal shoppers, however, can call at : 

42 -48, Windmill 14111, 152 -3, Fleet Street, 29 Stroud Green Road, Ruislip, Middx. E.C.4. Finsbury Park, N.4. 
Phone : RUISLIP 5780 Phone : CENtral 2833 Phone : ARChway 104.) 
Half day, Wednesday. Half day, Saturday. half day, Thursday. 

and at 249, KILBURN HIGII ROAD, I ILBURN. (Now Open) 
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GET ON THE BEAM! 
e . with the 
METEOR III 
GUARANTEED 
A.C. Mains Set. 

stMpuorY 

Complete KIT only 

95I- 
plus 216 for 

postage & packing. 

Instructions, Point to 
point Diagrams and 
Parts List sent for II -, 

Post FREE. 

ITSELF ! 
You could almost do this job 
with a knife and fork -it's so 
simple ! Screwdriver, pliers 
and soldering iron will make 
this spot -on 3 valve, 2 wave 
band set. Complete Kit includes 
valves. Ready -to-use Chassis 
Brown or Ivory Moulded Cabinet. 
A.C. /D.C. Universal Model avail- 
able at 97/6, plus p. & pkg., at 2/6. 
Visit our new branch at 97, 
Stratford Rd., Sparkbrook, to 
inspect our range of TV.s. Radios, 
Cabinets and Components for 
Home Instructors. 

NORMAN Ile FIELD 
68, Hurst St., Birmingham 5. 

SATISFACTION -or we REFUND your CASH! 

r 

OP 
,.00\\\ ., .a, ' 
%)FrugeBi ,,\sueiSS 

\\\''- 
> . , , \\\\\\ 

t \ \\\ \r it ;\.., \ \ \\\\\ Y\ 
\ \ \\\\\\\..., 

If you lack the qualifications which 
would get you a better Sob; more pay 
and gwcker progr ; if wish to 
know how The Bennett College can 

to teach you up to qualifi- 
cation stage by one of the easiest 
quickest and soundest methods of reinó 

training: if you with to learn 
how Personal Postal Tuition 
can prove that you are cleverer 
than perhaps you think you are 
st if you like the Idea of 
studying in your own time, 
of your own Page, with your 
own tutor guiding yob, helping 

(ó end onc e áemt at 
published important 

book-`Train your 
SUCCESS' is quite free. 
Just fill the coupon below 
and name the subj ect you are 
interested in (some of the many 
Courses available are 

coupon here)- lhensendin twecnevon 
tau rTOgDrAY. But 

do 
it never, 

Act NOW I 

it. But do it today. 

.';.WHAT'S-YOUR LINE ? 

Building Accountancy (earns. 
Carpentry Auctioneer's Exams. 
Commercial Art Book- keeping 
Diesel Engines Civil Service 
Draughtsmanship Costing 
Electrical Eng. English 
Fin Engineering General Education 
Mechanical Eng. Journalism 
Motor Engineering Languages 
Quantity Surveying Mathematlts 
Radio Eng. Police Subjects 
Surveying Salesmanship 
Surveyor's Exams. Secretarial Exams. 
Telecommunications Shorthand 
Textiles , Short Story Writing 
Wireless Telegraphy and many others 
GENERAL CERT. OF EDUCATION 

ENNETT COLLEGE 
'DEPT. A 104F). SHEFFIELD 

Please send me, without obligation, a free toR of 
Trainyour mind w SUCCESS "and the College 

Prospectus on: 
SUBJECT 

MAME 

ADDRESS 

`tm 
AGE (if under zr)_ 

Phew r.nr 1. Block £00,5 

i7f/S PAY 
COULD BE ME TuRNING. 
POINT IN YOUR UFE. 

`7é4//fa COUPON 
COULD BE YOUR PERSOMM 

PASSPORT TO SUCCESS. 

SendltNOW/ 

2 YEARS' GUARANTEE 
with the 

UTJ1G®YNE 
8 VALVE Radiogram Chassis 

With a push -pull output 
giving 8 watts of un- 
distorted quality reproduc- 
tion and using negative 
feedback, this fine chassis 
is supplied for those con- 
noisseurs wanting only the 
best, at a price within 
their means 

20C -250 e. A.C. 22 GNS. 

Carriage cod packing 7/6. 

YOURS for ONLY 46/3 deposit 
balance over 12 or 18 months. 

SPECIFICATION * Illuminated full vision 
coloured tuning scale Ili in. x 61 in. *Separate bass 
and treble controls for cut and lift. *Wavebands 16 -50 
190 -550 ; 1000 -2000 metres. *Magic eye tuning 
indicator and precision flywheel tuning. *Speech coil 
impedance 3 or 15 ohms. *Extension speaker sockets. 
*Size 91 in. high x 13 in. wide, 8 in. deep- chassis 
height 2} in. 

E. & G. MAIL ORDER SUPPLY CO. The Radio Centre 

-33, Tottenham Court Road, London, W.I. MUSeum 6667 

REP HIGH CAIN 
COILS 

Dual Range Miniature Crystal Set Coil 
with Circuit. Type DRXI 2/6 
Dual Range Coil with Reaction with 2 

' mains and 2 battery Circuits. Type 
DRR2 4/ -. Matched Pair Dual Range 
T.R.F. Coils with Reaction with battery 
and mains circuits. Type DRM3 Pair 8/- (Regd.- Design) 

* All Coils wound on Low -loss Formers * Individually Tested and. Guaranteed * Post 3d. on all Orders * Trade Supplied 

RADIO EXPERIMENTAL PRODUCTS LTD 
33 MUCH PARK .STREET COs ENTRY 

SPECIAL OFFER 
G.E.C. & B.T.H. 

GERMANIUM CRYSTAL DIODES 
1/- each. Postage 20. 

Diagrams and three Crystal Sei. Circuits Free. 

A large purchase of these fully GUARANTEED 
diodes from the manufacturers enables us to 

make this attractive offer. 

POST RADIO SUPPLIES, 
33, BOURNE GARDENS, LONDON E.4, 
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The Twenty -first Article of a Series Explaining the 

Fundamentals of Radio Transmission and Reception. 

This Month Mains Valves and Practice are Dealt With. 

By F. J. CAMM 

THE resistance should be screwed down on to a 
flat piece of wood covered with white paper. 
Mark out a scale on the paper, dividing up the 

length of the resistance into 10 equal parts, so that each 
division represents a resistance of 1,000 9. This pro- 
vides a temporary and inexpensive variable resistance. 
Now take the bared end of a lead as shown in Fig. 91 
and press it on to the resistance at the first mark nearest 
the meter terminal, representing a resistance of 1,000 
Q. Take a note of the meter reading, and take similar 
readings of all the other markings on the resistance 
scale, and make a small table of them as below : 

Anode volts =100 Grid bias =1.6 

Resistance 
(ohms) 

Current 
(milliamp) 

Valve output 
(milliwatts) 

1,000 8.0 64 
2,000 7.0 98 
3,000 6.2 115 
4,000 5.8 134 
5,000 5.2 136 
6,000 4.8 138 
7,000 4.5 141 
8,000 4.2 140 
9,000 3.8 130 

10,000 3.5 123 

Low voltage 
for rectifying 

valve heater 

High tension 
winding Main 

input 

Low voltage 
for valve 
heaters 

Fig. 93. Theoretical circuit of a mains transformer 
and a full-wave rectifier. 

These figures will, of course, only provide data for 
the first two columns, and we must calculate from 
these two columns the figures for the third column. 

The watts absorbed by the resistance equals resist- 
ance multiplied by the square of the current. For 
example, the first reading is 8, the square is 8 x 8, 
which equals 64 ; multiplying this by 1,000= 
64,000 2 ; but this must be divided again by 1,000 
to bring it to milliwatts (1,000 milliwatts equals 1 

Cathode 

Cathode 
emitting surface 

I - Heater 

Fig. 94. -An indirectly- heated cathode and the 
elements of an indirectly- heated valve. 

watt), so the answer is 64 milliwatts, which is put 
down in the third column. The second line will be : 

75 x 2000 49 x 2000 - 98 milliwatts. 
1000 1000 

and so on for all the other readings. If you can use a 
slide rule you can read off all the answers direct ; 

otherwise you must calculate them. 
The next step is to plot a graph representative of 

milliwatts for any value of resistance. Mark the 
milliwatts scale on the left of the squared paper and 
the resistance scale at the foot (Fig. 92); using the 
figures of the table (yours will, of course, be a different 
set of figures), trace the pencil up the vertical line 
representing a resistance of 1,000 9 and make a dot 
where it intersects the 64 milliamp line. Repeat this 
for all the other valúes and then connect the points 
with a free -hand curve. Almost certainly you will 
not be able to draw a smooth curve touching all the 
dots. This is probably due to inaccuracy in your 
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reading, but a curve which " averages " the dots will 
give the approximate mean of all the results. The 
highest point on this curve represents the highest 
or optimum of the valve under the conditions of this 
test. In the graph it is shown that the optimum is at 
about 7,000 2, and this should be the impedance 
(impedance is the resistance plus the inductance) 
of the speaker. 

Knowing the optimum load for the valve, on refer- 
ring to your table you will find that at this load the 
current is, say, 4.5 milliamps. By connecting up the 
milliameter in series with the speaker while it is work- 
ing, if the meter reads 4.5 milliamps, the speaker is 
right. The figure 4.5 will probably. be different in 
your case and is only given here as an example. 

When two or more speakers of the moving -coil 
type are to be operated from one receiver it is often 
found most satisfactory to use a single output trans- 
former to feed them all. In that case the speaker 
speech coils should be of similar impedance, when 
they may be connected in parallel. The transformer 
ratio should naturally be selected to match the 
combined impedance of all the speakers added 
together. 

Mains Valves 
Hitherto, I have chiefly dealt with battery sets and 

battery valves. When a set, however, is intended for 
operation on the mains, different types of valve are 
needed, and although the fundamental principle is 
the same, the methods of heating the filament vary. 
In a battery the filament or cathode is connected 
directly to the low- tension source of supply -the 
accumulator. Most mains valves to -day, however, 
have indirect!'-heated cathodes, which means that the 
emitting surface is not directly connected to the 
supply. There are of course valves with directly 
heated filaments, and in this respect they are similar 
to ordinary battery- operated valves. The emitting 
surface in the latter case is a wire coated as already 
described, and it may be heated by a raw alternating 
current supply. An indirectly- heated valve is indicated 
in Fig. 94. 

In a mains receiver, the alternating current from 
the mains is connected to the heater, and surrounding 
this is the cathode. 

Smoothing choke 
HT 4- H 6Ö00. 

N 

Reservoir 
condenser 

'7 
Smoothing 
condenser 

A.C. 
mains 
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Consequently, a mains power section must be 
included, and this is the main difference between a 
battery receiver and mains receiver. The power 
pack for an alternating current receiver consists of a 
mains transformer to convert the voltage of the 
mains supply to a desired value, which may be 
250, 350, 500 volts or even higher, and a low -tension 
supply -usually of 6.3 volts, to heat the cathodes. 

Most mains valves to -day are designed for 6.3 volt 
working, and it is necessary therefore to recapitulate 
to some extent the principle of the transformer. It 
is an instrument for stepping up or stepping down an 
A.C. voltage, in this case for the purpose of feeding 
the heaters and anodes of the valves. Alternating 
current is extremely valuable as a basis of design of 
mains receivers, because the voltage can be changed 
to any required figure with the greatest ease, whilst 
it is, of course, impossible to step up D.C. All that 
is needed in the case of A.C. is a step -up or a step - 
down transformer. As we have seen earlier a trans- 
former consists essentially of an iron core on which 
are placed the primary and secondary windings. 
The type of core most frequently used for small 
transformers is that consisting of U and T shaped 
stalloy stampings. The T fits inside the U, forming a 
semi -solid core with two " windows " and a central 
limb upon which the windings are placed. 

The number of turns per volt for both primary and 
secondary windings depends upon the cross -sectional 
area of the winding limb and the frequency of the 
mains supply. For example, if the area is 1 sq. in., 
and the frequency 50 cycles, 8 turns should be 
allowed for every volt. If the area is half this, the 
number of turns must be doubled and vice versa. 
On the other hand, if the frequency is doubled, the 
turns should be halved and vice versa. 

This rule is invariable, and is the basis of all mains 
transformer design. 

In order to ascertain the most suitable size of stamp- 
ing, it is necessary to know the power, in watts, which 
the transformer has to handle. For example, assume 
that the transformer has to supply 20 volts at 2 amp- 
eres ; the wattage would be 20 multiplied by 2, or 
40 watts, assuming an efficiency of 100 per cent. But 
as the actual efficiency is only about 80 per cent., 
it is necessary to increase the valve by about 25 per 
cent., which gives the power to be handled as 50 watts. 

(To be continued) 

Rectifying valve 

Smoothing 
chok 

Mains transformer 
Mains 

D.C. 
Output 

Smoothing' 
condenser 

ì;e- 95.- Practical and theoretical diagrams of a standard A.C. poorer pack. 
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R.S.C. A4 HI- FIDELITY 
25 WATT AMPLIFIER 

A new design for 1955. " Push -Pull " 
output. " Built -in " Tone Control Pre - 
amp. stages. Increased sensitivity. Even 
further improved performance figures. 
Includes 7 valves, specially designed 
sectionally wound output transformer, 
block paper reservoir condenser and 
reliable small condensers of current 
manufacture. TWO SEPARATE INPUTS 
CONTROLLED BY SEPARATE VOLUME - 
CONTROLS allow simultaneous use of 
" Mike " and Gram., or Tape and Radio, 
etc. etc. INDIVIDUAL CONTROLS FOR 
BASS AND TREBLE " Lift " and " Cut." 
Frequency responsé ±3 db. 30- 30,000 c/cs. 
Six negative feedback loops. Hum level 
66 db. down. ONLY 20 millivolts INPUT 
required for FULL OUTPUT. Certified 
harmonic distortion.only 0.35 measured 
at 10 watts. Comparable with the very 
best designs. 
ENTIRELY SUITABLE FOR SMALL 
HOMES OR LARGE HALLS, CLUBS, 
GARDEN PARTIES, DANCE HALLS, etc. 

etc. For ELECTRONIC ORGAN or GUI- 
TAR. For STANDARD or LONG -PLAY- 
ING RECORDS. FOR -ANY TYPE OF 

MIKE " or PICK -UP. 

Size approx. 12- 9 -7in. For A.C. mains 200- 
930 -550v. 50 c /cs. Outputs for 3- and 15-ohm 
speakers. Kit is complete to last nut. 
Chassis is fully punched. Full instruc- 
tions and point -to -point wiring diagrams 
supplied. Unapproachable value at 9 (Ins., 
or ready for use, 501- extra. If required, 
cover as illustrated can be supplied for 
17,8. 

R.S.G. 1G WATT " PUSH- PULL " 
HIGH- FIDELITY AMPLIFIER A3 
Complete with integral Pre -amp. Tone 
control stage (as A4 amplifier), using 
negative feedback, giving humproof 
individual bass and treble lift and cut 
tone control. Six Negative Feedback 
Loops. Completely negligible hum and 
distortion. Frequency response + 3 db 
30- 20.000 c.p.s. Two independently con- 
trolled Inputs. Six H.V.A. valves. A.C. 
mains 200- 230-250 v. input only. Outputs 
for 3 or 15 ohm speakers. Kit of parts 
complete in every detail. £711918. plus 
51- carriage. or ready for use, 45r- extra. 
Illustrated leaflet, 7d. 

H.3:: V. LONG PLAYING RECORD 
TURNTABLE WVITH CRYSTAL PICK- 
UP (Sapphire Stylus). Speed 331 r.p.m. 
For A.C. mains 200 -250 v. Limited supply. 
Brand New Cartoned. Perfect. Only 
£3/19/8. Plus carr. 5.' -. (Normal price 
£8 approx.). 
BATTERY SET CONVERTER KIT. 
All parts for converting any type of 
Battery receiver to All Mains. A.C. 
200 -250 v. 50 c /cs. Kit will supply fully 
smoothed H.T. of 120 v.. 90 v. or 60v. at. up 
to 40 mA. and fully smoothed L.T. of 2 v. at 
0.4 to 1 a. Price complete with 'circuit, 
wiring diagrams and instructions, only 
4819. Or ready to use. 8/9 extra. 
PERSONAL SET BATTERY SUPER- 
SEDER KIT. A completé set of parts 
for construction of a Unit (housed in 
metal case) to replace Batteries where 
A.C. Mains supply is available. Input 
200 -250 v. 50 c /s. Outputs 90 v. 10 mA and 
1.4 v. 250 mA., fully smoothed. For 4 -valve 
receivers. Price completo with circuit. 
Only 35/9. Or ready for use. 42)6. Size 
or unit. 51 x 4 x li1n. 
BATTERY CHARGER KITS 
For mains 200 -250 v. 50 c /s. 
To charge 6 v. acc. at 2 a., 25/6. 
To charge 6 or 12 v. ace. at 2 a., 31/8. 
To charge 6 or 12 v. ace. at 4 a., 49'9. 
Above consist of transformer, full wave 
rectifier, fuses, fuseholders and steel case. 
Any type assembled and tested. 6/9 extra. 
TILE SKY CHIEF T.R.F. RECEIVER. 
A design of a 4- stage, 3 -valve 200 -250 v. 
A.C. Mains receiver with selenium recti- 
fier. It consists of a variable Mu high gain 
H.F. stage followed by a low distortion 
grid detector triode. The next stage is a 
further triode amplifier with tone correc- 
tion by negative feedback. Finally comes 
the output stage consisting of a parallel 
connected double triode giving ample output at an extraordinarily low level of 
distortion. Point to point wiring dia- 
grams, instructions, and is list, 2/6. 
This receiver can be built for maximum 
of 24/18/- including attractive Brown or 
Cream Bakelite or Walnut veneered wood cabinet 12 x 61 x 51in. 

ELECTROLYTICS (Current' production. 
Not ex- Govt.). 

Tubular Types 
8µF 350 v. 1/9 
8µF 450.v. 1/11 
81.iF 500 v. 2/11 
16 uF 350 v. 2/3 
16 uF 480 v.' 2/9 
24µF 350 v. 3/8 
320F 350 v. 3/6 
25 uF 25 v. I/3 
500F 12 v. 1/3 
5011F 50 v. 2/3 

Can Types 
Amid. 350 v 1.13 
8µF 450 v. 2/3 

8 uF 500 v. 2/6 
16uF450v. 2/9 
24 uF 350 v. 2,11 
32uF 350 v. 2/11 
32mfd. 450 v. 4/9 
40 uF 450 v. 4/11 
64 uF 450 v. 3/9 
8-8 uF 350 v. 3/9 
85uF 450 v. 3/9 
8-16mfd. 450 v. 2/11 
8-16 uF 450 v. 3/11 
16-I6uF 450 v. 4111 
16-32 uF: 350.v. 5/3' 
3252 'IF 459'v- 511 

A PUSH -PULL 3-4 watt IIIGH -GAIN 
AMPLIFIER FOR £2/19'6. For mains 
input 200 -250 v. 50 cis. Complete kit of 
parts including circuit, point to point 
wiring diagram. and instructions. Ampli- 
fier can be used with any type of Feeder 
Unit or Pick -up. This is not A.C. /D.C. 
with "live" chassis, but A.C. only with 
400 -0-400 v. trans. (Output is for 2 -3 ohm 
speaker.) Supplied ready for use for 21 /- extra Carr. 2,6. Descriptive leaflet. 7d. 
P.M. SPEAKERS. All 2 -3 ohms. Olin. 
Goodmans, 16/9. Sin. Plessey, 15/9. 10in. 
Plessey, 18/6. 10in. R.A., 28/9. loin. Rola 
with trans., 29/8. 10in. W.B. "Stentorian" 
3 or 15 ohm type 11F1012 10 watts. Highly 
recommended for use with any of our 
amplifiers, 23/13/6. 

PLESSEY 3 -SPEED MIXER AUTO - 
CHANGERS. With crystal pick -up. 
Duo point alloy stylus (switched) for 
standard or long playing records for Mains 
200-250 v. 50 (Ica. Brand New 210 /10! , 
Carr. 5/ , 
MICROPIIONF.S. Crystal type, good 
quality. Recommended for use with our 
amplifiers. Hand type. 59/8: Stand 
type, with adjustable stand. £8/19.16. 

FOUR STAGE FEEDER UNIT. Design 
of a High Fidelity Tuner Unit. L. & M. 
Wave. Full decoupling. Self contained 
heater supply. Detailed wiring diagrams. 
parts list, and illustration, 2/8. Total 
building cost. 23/15/ -. 
COAXIAL ('ABLE, 75 ohms, 1 in., -d. 
yard. Twin Screened Feeder. 941. yard. 
M.E. SPEAKERS. All 2-3 ohms. 61in. 
Rola. Field 800 ohms, 11/9. Bin. R.A. 
Field 600 ohms. 12/9. 10in. R.A. Field 
1.000 or 1,500 ohms, 23/9. 
VOLUME CONTROLS with long Um.f 
spindles, all values, less switch. 29, 
with S.P. switch, 3/9. D.P. sw.. 4/9. 

SELENIUM RECTIFIERS 
. 'hypes 

216v.Ia.11W.r1/9 
6/12v. i a. H.W. 2/9 
F.W. Bridge Type 
6/12 v. 1 a. 4/9 
6/12 v. 1.5 a. 7/8 
6./12 v. 2 a. 8/9 
6112v.3a. 12/3 
6/12v.4a. 14/9 
F.W. Bridge Type 

(contd.) 
6/12 v. 6 a. 19/9 

6/12 v. 10 a. 55/- 
24 v. 10 a. 59;8 IhT. Types LLW. 
150 w. 40 mA 3/9 
RM2 125 v. 100 mA 

3i 11 
RM3 125 v. 125 mA 

250v 50mA 69 
250 v. 80 mA 7 0 
RM4 250 v. 250 mA 

119 

R.S.C. MAINS TRANSFORMERS GUARANTEED) 
Interleaved and Impregnated. Primaries 200 -230-250 v. 50 c/s Screened 

TOP SHROUDED, DROP THROUGH FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c/s primaries 6.? v. 
1.5 a, 5/9 : 6.3 v. 2 a, 7!6 : 0 -4-6.3 v. 2 a, 7 9 
12 v. 1 a. 7111 : 6.3 v. 3 a 8/11 : 6.3 v. 6 a, 
17/6: 12 v. 3 a or 2.4 v. 1.5 a, 17;8. 

250-0-250 v. 70 mA, 6.3 v. 2.5 a ... 12/11 
260-0-260 v. 70 mA, 6.3v. 2 a, 5 v. 2 a ... 14/11 
350-0-350 v. 80 mA , 6.3 v. 2 a, 5 v. 2a ... 17/9 
275-0-275 v. 80 mA, 6:3 v. 2a, 4 v. 2.5 a 14/11 
2501-250 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a 21/9 
300-0-300 v.100 mA, 6.3 v. 4 a, 5 v. 3 a 21/9 
350-0-350 v.1.70 mA, 6.3 v. 4 a, 5 v. 3 a 21/9 
350-0-350 v. 100 mA. 6.3 v. 4 a C.T., 

0-45 v. 3 a ... . ... 22/9 
350-0-350 v.150 mÄ, 6.3 v. 4 a, 5 v. 3 a 27/9 
350-0-350 v. 150 mA, 6.3 v. 2 a, 6.3 v. 2 a 

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

Midget type 2 i-3-3in. . .. 16/9 
350-0-350 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a 18/9 
250-0-250 v. 100 mA, 6.3 v.-4 v. 4 a, 

C.T. 0-4-5 v. 3 a ... ... 22/9 
250-0-250 v. 100 mA, 6.3 v. 6 a, 5 v. 3 a, 

for R1355 conversion . ... 29/9 
300-0500 v. 100 mA, 6.3 v.-4 v. 4 a 

C.T. 0-4-5 v. 3 a ... . .. 22!9 
350-0-350 v. 100 mA. 6.3 v. 4 a,5 v. 3 a 22/9 
350-0-350 v. 100 mA. 6.3 v.-4 v. 4 a 

C.T. 0-0-5 v. 3 a .. ... ... -23,'8 
350-0-350 v. 150 mA, 6.3 v. 4 a, 

0-45 v. 2 a 
425-0-425 V. 200 mÁ, 6.3 V. 4 á, C.T. 

3L8 
6.3 v. 4 a, C.T., 5 v. 3 a, Suitable 
Williamson Amplifier, etc. . 47/9 

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

ELIMINATOR TRANSFORMERS RECORDING TAPE. Best Quality. Primaries 200 -250 v. 50 c /s, 120 v. 40 mA 7/9 Plastic, 1,200 ft. Reels only 18 9. 130 v. 50 mA, 6 v. 3 a .. 14/9 Williamson type exact to spec. ... 851- Terms C.IV.0. or C.O.D. Ni) C.O.D. under £1. Post 1/- extra under 10 /- 1/6 extra under £1 ; 21- extra under £3. 

A 
Open 9 t 5.30 ; Sats. until 1 p.m. List 6d. Trade 1.ist 5d. S.A.E. with all enquiries. 

E RADIO SUPPLY CO. 32, THELCALLS, LEEDS, 2 

CHARGER TRANSFORMERS 
All with 200 -230 -259 v. 50 c/s Primaries 
0-9 -15 v. 11 a. 11/9 ' 0-9-15 v. 3 a. 16,9 . 

0-9-15 v. 4 a, 18/9 : 0 -9-15 v. 6 a, 22 ::9. 

SMOOTHING CHOKES 
250 mA 3-5 H 50 ohms ... ... ... 11 9 
150 mA 7 -10 H 250 ohms ... 119 
100 mA 10 H 175 ohms Potted ... 99 
80 mA 10 H 350 ohms ... .., ... 5 
60mA10H400 Ohms ... ... ... 411 
E.II.T. TRANSFORMERS 
2,500 v. 5 mA, 2 -0-2 v. 1 1 a, 2-0-2 v. 

1.1 a, for VCR97. VCR517, etc. ... 26'6 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 :1 for 

3S4, etc.... .. ... 
Small Pentode 5,00011 to 311 ... 
Standard Pentode. 5,00011 to 30 ... 
Standard Pentode, 7/8,0000 to 30 ... 
Standard Pentode, 10,/1000 to l0 . 

Multi- ratio 40 mA, 30:1, 45 : 1, 
60 : 1 90 : 1, Class B Push -Pull ... 

Push -Pull 10 -12 watts OVO to 311 or 
Push-Pull 10-12 watts to match 6V6 

to 35.8 or 150 
Push -Pull 20 watts, sectionally 

wound, 61.6, KT66, etc., to 3 or 50 47'9 

39 
4/9 
4/9 
4.9 

56 
159 
18.9 
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SOLDE It THE "PRIMA(" WA\' FOR 8'7 DEPOSIT and 8 monthly 
payments of 8)7. (CASH PRICE 70/ -.) 
(1rotant Heating -ready for use in 6 seconda, and weighs only 23 oz.) 
OTHER SOLIIERING EQUIPMENT AS FOLLOWS: 
HENLEY SOLON TYPE 6225, 19/8 CASH OR 2/8 deposit and 8 monthly 
payments of 2 /8. 83 WATT TYPES, OVAL BITS. 23/8 CASH OR Rill 
and 8 x 2 /11. 125 WATT TYPES (OVAL BITS) 40/4 or 4/11 and 8 x 4 /11. 

240 WATT TYPES (OVAL BITS ONLY) 66/- or 8/3 and 8 a 8/1. 
SOLO SOLDER TOOL ready to be run off a 6 -volt battery (car or m /cycle 
battery) 37/8 CASH or 4/7 deposit and 8 x 4/7. The tsaasformer Is available 
to enable tbe.tnol to be run off 220 -230 v. A.C. mains at an additional 28/3 
or 31 and 8 x 3/8. A combined De Luxe unit consisting of the Tool and 
'transformer permanently mounted and wired, in handsomely finished car- 
tons, 85/- or 10/5 and 8 x 10/5. (Send stamp for Leaflet.) 
ADCOLA. 25 /8 or 3!2 deposit and 8 monthly payments of 3'2. 
AI<o Handyman's tools as follows : B. & D. fin. Electric Drill 13/11 
deposit and R monthly payments of 18111 (85.19.8 CASH). lin. Electric 
Drill Kit 27/11 and 8 o 27(11 K31.176 ). Craftsman Lath, 12/8 and 

x 12/3 (25,5.0). 5in. Sander Polisher Kit 281- and 8x23 /- (£9.17.8). (Thi1 
list is not complete.) 

We also stock Wolf, Bridges, Burgess products, etc. Send stamp for leaflet. 
I f you have any particular item in mind, please let no know, we eon probably 
obtain for you and quote our terms. 

Desk 95, LAFCO COMPOUNDS LTD., 
3, Corb_tts Passage, Rotherhil he New Rd, S.E.l6. RE k 4041 cEst II_ 

WIRELESS January, 1955 

" ADCOLA" SOLDERING INSTRUMENTS 
Regd. Tend- Mark 

Regd. Design No. 800302 
(British. U.S. and Foreign Patents) 

For Wireless and Television Assembly 
The advanced design 'of the Adcola Instruments meets the 
modern requirements of Television, Telecommunication and 

Radar Engineers 
SUPPLIED FOR ALL VOLT RANGES FROM 6/7v. to 230/250v. 

3 /I6in. dia. Bit. Standard Model ,.. ... 25/6 
}in. dia. Bit. Standard Model .,, ... 

3116ín. dia. Detachable Bit. Model . ... 33/6 
Sole Manufacturers : 

ADCOLA PRODUCTS LIMITED 
GENERAL OFFICES & WORKS : CRANMER COURT, CLAPHAM. 
HIGH STREET, LONDON, S.W.4. , (MACaulay 4272) 

Special ! 

NEW 
Miniature Electrolytics 

cardboard tubular 500 vw 
8 MFD 2/9c1. each 

16 MFD 3/9d. each 

NEW 
In makers' boxes 6K6GT (Beam 
tetrode slightly less powerful 
than 6V6) only 6/- each. 

Send stamps for lists - 
A. McMILLAN, 

5, OAKFIELD RD., BRISTOL 8. 

I %édedie 
HAND ; 
BUILT 

1 RADIO 
UNITS 

THE a. 
FIDELIA . 

Hand built MAJOR 10 

high quality radiogram chassis at 
economic price. 10 valve, model : 
Illustrated, 4.3E -8-4, De -luxe 9 valve O. model £25 -5-0 7 valve £21 -12 -0. 

valve £24 -i8-4 ': : Technical data sheets free. 
Electro Aeousti Developments, 2, : 

:* Ambur,t Road, Telscombe Cliffs, Sussex. 

STAN WILLETTS 
43, SPON LANE, WEST BROMWICH, 
STAFFS. TEL.: WES 2392 
" ('O'NISSF.UR " Pick -up, miniature 
moving iron, complete with matching trans. 
Brand New. Boxed, 2719. P. & P., 1 / -. 

ACOS " Crystal pick -up (GP10). Brand 
New, Boxed. 24/8. P. & P. 1 / -. 

CYLDON "5 channel switched teletuners, 
complete with valves, EF80, ECC81, Brand 
New. Boxed, 2818. P. & P., 1 / -. 
GERMANIUM XTAL- DIODES.- G.E.C. 
Brand New. 1/- each : 10/9 doz. P. & P. 3d. 
VALVES. -Brand New. every one guaran- 
teed. 6K7C, VT52 (EL32), CV136 (EL91 N77) 

6V6GT, 6X5GT, 6/9 : 67/- doz. 6SN7. 
6SL7, EF39, KT44. 12SR7, 7R7, 7/6. 6KtG, 
8/8 : 90 /- doz. RK34 2034, 1/9 : 18 /- doz. 
954. 1 /6. ATP4. 2.19. VR65 (SP61), 2 / -. EY51. 
Short Wire Ends, L1/6. ECU. 419. EA50, 1/9 
SATS, DH77. 619. 12SL7, 6/9. P. & P., 6d. 
IT4. ISS, IRS, 3S4, or IS4, 4 for 24/9 8,'9 each. P. &. P. 6d. 
TIIIPLETT 1 m/a meter rectifiers. Bran( 
New, 5/8 : 3 for 15' -. P. & P., 9d. 

THE POCKET LOUDSPEAKER SET 
Using our clear drawings and Instructions you can build a 
midget loudspeaker receiver small enough to Ft in the Jacket 
pocket. This receiver is fully self- contained -no aerial, earth, 
or external power supply being required. The midget batteries 
used are of the new layer type specially produced by a famous 
British maker for this class of receiver. Only one single -gang 
midget variable condenser is used for tuning and the receiver 
requires no alignment. The midget components chosen are 
current British production, not surplue or foreign. 
Instructions and Drawings, including Theoretical Circuit and 
Point -to -Point Wiring Diagram. 

PRICE 3/8 POST FREE 
This offer applies only to Gt. Britain, Irish Republic and 

Northern Ireland. 

SWIFT RADIO 
102, BATH RD., WILLSBRIDGE, Nr. BRISTOL 

Orders by post only. 

¼" 2/,4 Ded.t. 
PORTABLE 

ELECTRIC 

IMINO Wa Tv arEarEeE.r E 

ECetETELY wsw FOP 

20Ov OR 250, AC 

FULLY GUARANTEED 

CEO 
ABLE L I u 

SENT POST FREE FOR 

DEPOSIT AND NINE FURTHER MONTHLY 

PAYMENTS OF 12/6. CASH PRICE L5. N. P. 

yrith 
RADIOCRAFT 

69 -71 CHURCH GATE 

',NONE 50927 

t 
LEICESTER 

FURY FOUR 
We can supply all the items required. Send for 

list, 

OSRAM AND MULLARD AMPLIFIERS 
Instruction books. Osram 3/6. Mullard 2/6. 

Detailed lists available. 

FULL HIRE PURCHASE FACILITIES ON 
ANY OF THE ABOVE KITS. 

Only 2/- in the £ deposit. 

WATTS RADIO, 
8, Apple Market, Kingston -on- Thames, Surrey 

TELEKIT 
1MAIL 

('hantry Lane 
liromlel', Kent. 
Please mention 
VALVES. NEW 

OZ4 4/- 

ILÑ5 (soiled) 

IS5 8/- 
1T4 6/6 

3V4 818 
5763 8/- 

BÁL5 7/8 
SAMS 6/- 
BATS 7l8 
6B8 8/- 

BECKENHAM, 
THE SHOP 
NOW OPEN 

SUPPLY 
ORDER DEPT. 
Works, Chantry 

Phone 
P.W. and enclose 
& SURPLUS. 

6BA6 
68E6 6/6 
BBS7 
6BW8 éé 
6CH6 6/6 
6J5 5/- X4 
6X5 

8 

7D5 6/- 
7D78 6/- 
7H 
757 6/- 
9D2 
906 6/6 

KENT 
FOR THE CONSTRUCTOR 
AT 104, HIGH 

Lane. 
: Ray. 5845. 
6d. postage 

GUARANTEED. 

111)3 6/- 
12A6 1299 

(soiled) 5/- 
12ßE6 71- 
6SR7(solled) 

5/- 
1502 41- 
19AQ5 

v8 
AVÌ81 6)- 

5/- 
EVR21 
W77 6/6 
1824 501- 

STREET. 

Television., Radio, 
Record CABINETS 
MADE TO ORDER 

ANY SIZE OR FINISH 

CALL OR SEND DRAWINGS 
FOR QUOTATION 

B. KOSKIE 
(DEPT. C.) 

72 -76 Leather Lane, 
Holborn, E.C.1 

Phone : CHAncery 6791/2 
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row -Cost Id 242 
MODIFYING EXISTING RECEIVERS AND EQUIPMENT FOR BETTER 

REPRODUCTION AT MINIMUM COST By W J. Delaney 

M. 
ANY readers are ' interested in modern 

hi- fidelity equipment, but on the grounds 
of expense, or that they already own a 

receiver, are unable to take advantage of the idea. 
Dual speakers, cross -over networks, and specially 
designed cabinets are the main features of modern 
hi -fi equipment, but when one already has a favourite 
receiver (in either a table or console cabinet), it is not 
thought desirable to scrap it and build a completely 
new outfit. At the same time, the feeling remains 
that perhaps a modern arrangement might sound so 
much better that it would be worth while, and the 
user is left in doubt when receiving a musical pro- 
gramme, as to whether a hi- fidelity installation would 
sound so much different. Actually the user of an 
ordinary commercial or home -made installation can 
often do quite a lot in the way of improving things, 
without undue expense, and in many cases with the 
minimum of labour. First, what is actually meant by 
hi -fi ? The term covers quite a wide field, and what to 
one listener is hi- fidelity might be considered by 
another as too harsh or too deep. In most cases the 
term is applied to reproduction of a much wider 
range of tone than is normal with a standard type, of 
receiver. This means that there is more top and more 
bass than in the average case and, therefore, any 
improvement must be in the form of accentuated 
treble or bass, if the circuitry is not to be modified. 

Improved Top 
The average receiver utilises a medium or small 

type of speaker which is very good for the higher 
frequencies but usually lacking in bass. There should 
thus be little difficulty so far as concerns the top, but 
this appears to be lacking in most receivers for two 
or three reasons. First, the position of the loud- 
speaker is generally too low. If a console type of 
cabinet is employed, the speaker will be a foot or 
so from the floor, and one has only to bend down so 
that the ear is on a level with the speaker to note the 
improved top -note response. The reason for this is 
that the higher frequencies are directed more or less 
in a straight line from the diaphragm, and do not 
radiate in the same manner as the low frequencies. 
lf, therefore, the speaker can be directed upwards 
to the level at which the ears normally are found 
(depending, of course, on the particular chair and 
listening point), the improvement will be noted 
immediately. If there is no gramophone turntable in 
the equipment the front of the cabinet may be raised 
from the floor, tipping back the cabinet and effecting 
the desired tilting of the speaker. In the case of a 
table model, the receiver may be placed on some 
extra packing to bring it to the desired level, and 
neither of these modifications calls for any construc- 
tional work. Where the equipment is home -made, 
or access may easily be gained to the interior, the 
speaker itself may be tilted by placingsome packing 
at the top, after loosening the holding screws (Fig. 2). 

Where a receiver gives a boomy effect as a result 
of undue cabinet resonance, this idea will remove the 
boom whilst at the same time improving the upper 
register. Alternatively, the speaker may be removed 
and placed in quite a small cabinet placed on a 
special shelf to give the desired height and direction. 
The effects of modern cabinet design may here be 
roughly obtained by making the cabinet of fairly 
stout wood, with a close- fitting back, and packing the 
cabinet with kapok or similar material to deaden any 
resonance. An alternative is to mount the speaker 
on a small triangular board and fit this to the top 
corner of the room so that it is directed downwards 
toward the normal listening point. (Fig. 3). 

Improved Bass 
-All the ideas just mentioned aim at improving the 

effect of top -note response, although they do not 
actually improve the response. To effect the latter 
some circuit changes must be made, and in many 
cases it will be noted that there is a top -note cut 
fitted to the output circuits, usually a fixed condenser 
across the speaker or output transformer, and it may 
be found (hat this may be removed- generally to be 

Fig. 1.- 
Raising the 

speaker improves 
top response. 
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accompanied by some change to strengthen the 
lower frequencies. Usually, this can only be effected 
by changes in circuit values or in the actual valves, 
etc., but the simplest change would be to use larger 
capacity coupling condenser(s) in the L.F. circuits. 
Most standard receivers will have condensers of 
.01 to .05µF, and this may in most cases be increased 
to .1µF, any larger capacity, whilst perhaps giving 
improved bass response, involving the risk of grid 
choking due to a grid leak of too high a value. Some 
measure of improvement might also be effected in a 
simple manner by removing any bias by -pass con- 
densers which may be fitted- again, the change involv- 
ing the risk of instability in some circuits. No changes 
should be made which might affect the H.T. current 
drain as these may result in instability, and this 
means that anode -load resistors and bias resistors 
must not be touched. Neither must a valve be changed 
for one of lower impedance, in an endeavour to obtain 
improved bass response- unless the extra current 
can be handled by the power pack which is fitted. 

Cabinet 
front 

on others, an adjustable tone control will become 
necessary. In fact, in many cases the reader may 
desire to fit such a device to an existing receiver, and 
the simplest form of this is shown in Fig. 5. It con- 
sists merely of a fixed condenser and a variable 
resistor joined between the anode of the output 
valve and the chassis line. If there is already a fixed 
condenser across this point, or across the output 
transformer primary, it should, of course, be removed. 
The values will have to be found by experiment to 
suit the particular tastes of the listener, but condenser 
C should be between .OI1F and .1µF and the variable 
a 5,000 or 10,000 ohms component. This only cuts 
the upper frequencies, but if these have been improved 
by one of the first methods described this will be 
found desirable on some items, and if the values 
chosen result in severe 'cutting the effect. of bass 
boosting will be obtained by comparison. There is 

Corner of Walls and Ceiling 

Fig. 2 (left). - Tilting a speaker to improve " top." 
Fig. 3 (right). -Mounting the speaker in a corner 

to provide better baffling. 

Tone Controls 
Where any or all of the above- mentioned changes 

are made, and it is felt that the result, whilst it is an 
improvement on some types of music, is not desirable 

Fig. 4 (left). - Increasing the grid condenser will 
improve " bass" but the grid leak may restrict the 
range of adjustment possible. 

Fig. 5 (right). -A simple lone control. 

no effective way of controlling bass without drastic 
changes in circuitry, and if such changes are con- 
templated it would be preferable to build a new 
amplifier to take advantage of all the resources of 
modern tone control and improved quality. 

THE FURY FOUR 
(Continued from page 34) 

bare wire at the end for connection and if there is 
any risk of the braiding not being effectively soldered 
a short piece of Scotch tape or a Hellesen's rubber 
sleeve should be put over the end to guard against 
short -circuits. Earth these leads at one end only. 
The two leads to the tuning condenser are shown in 
similar form but not with earth points. In the 
original model these leads were merely inserted in 
insulated sleeving, but in some layouts there may be a 
risk or instability and, therefore, these two leads 
also may be of coaxial cable. It will be found desirable 
to attach these leads to the variable condenser before 
this is mounted and the leads should then be pushed 
down through the grommets and the other ends 
finally cut off as required. Note particularly that the 
two condensers specified for isolating the aerial and 
earth must be of the voltage rating specified. 

Testing 
Insert the valves in the sockets making sure that 

the EF91 is nearest the panel, plug into the mains and 
switch on. All controls should be turned fully anti- 
clockwise which will result in the variable condenser 
and reaction control being at minimum anc all other 
controls backed right off. Turn the wave -change 
switch to the medium waves if the three coils are of 
the long, medium and short type or otherwise set it 
to the medium -wave band. Turn the R.F. gain about 
half on, turn up the A.F. gain until a rushing noise 
can be heard in the loudspeaker, and then rotate 
the main tuning knob until a signal is heard. Turn 
this to its loudest point and then adjust R.F. gain to 
the lowest position consistent with adequate signal 
strength when the A.F. gain is nearly full on. 

These two controls need adjusting together, the 
R.F. gain to avoid overloading in the case of a power- 
ful local station and also to provide adequate 
selectivity. The A.F. gain is similarly used to avoid 
overloading the EL41 on loud signals from either 
radio or pick -up. 

The reaction control should be used when receiving 
C.W. or for boosting very weak signals. It will, of 
course, affect tuning slightly. 

www.americanradiohistory.com

www.americanradiohistory.com


January, 1955 PRACTICAL WIRELESS 43 

EX -A.M. RECEIVER TYPE 
8.1155 

5 Frequency ranges : 18.5 -7.5 
Mc /s ; 7.5-3.0 Mc /s ; 1,500-600 
kc /s ; 500 -200 kc /s ; 200-75 kc /s. 
Supplied in maker's original 
wood4ransit case. 

LASKY'S PRICE 
BRAND NEW. 211.19.8. 

Secondhand. Grade 1. 29.19.8 
Secondhand. Grade 2, 27.19.8 
Carriage 17/6 extra, Including 
10 /- returnable on packing case. 

ASSEMBLED POWER 
PACK /OUTPUT STAGE 
FOR R.1155 RECEIVER 

For use on 200 -250 v. A.C. mains. 
Complete with 2 valves. In 
metal case size : 12 x 7 x 511ns. 
LASKY'S PRICE 79/6. Carr. 
5/- extra. 
Power Pack as above. Fitted 
with 61in. p.m. speaker. 
LASKY'S PRICE, 25.5.0. Carriage 5/- extra. 

SPECIAL OFFER TAPE RECORDING 
READS BY 

" PHIDELITY. 
High Impedance, single 
hole fixing. Twin track. 
Record /Playback ... 22/6 

Low impedance erase 22/6 Limited quantity only. 
Size lin. diem., fin. high. 
FAR BELOW ACTUAL 
MANUFACTURING COST. 
LESS THAN HALF USUAL 
PRICE. 

TELEVISION SELENIUM 
RECTIFIERS 

The very latest " Sentercel " 
S.T.C. range. 
K3/40, 3.2 kV. ß/- 
K3/45, 3.6 kV. 8/2 
K3/50, 4.0 kV. 8/8 
K3/100, 8.0 kV. 14/8 
K3/160. 12.8 kV. 21/6 
K3/200, 16 kV. 

3 -WATT MIDGET 
AC /DC AMPLIFIERS 
PUSH PULL. VE111 

HIGH GAIN 
4 valves : 2 UL41 in pus! 
pull. 1 UCH42 and : 

UAF42. Input voltsec 
100/110 A.C. /D.C. Very 
easily converted to 230 
volts. Supplied with cir- 
cuit diagram and full details. 
Size : 9 x 4 x Oins. Uses 2 meta} 
rectifiers, 1 each RMI and R.M2. Ideal for 
ships' record players, tape recorders, home record 
players, baby alarms, etc. etc. Supplied complete, 
fully assembled and wired. with 4 valves, 85/ -. POST FREE. 

GANGED TUNING CONDENSERS .0005MFD. 
Standard 2 -gang. Size : 21 x 11 x 2ün. IM. Spindle 5/- 
Standard 3 -gang. Size : 2i x If x 31in. lin. Spindle 7/6 
Midget 2 -gang with trimmers. Size : 11 x 11 x 21in. fin 

Spindle 7/6 

A COMPLETE 5 VALVE RADIO CHASSIS. 
Brand New and Unused. A.C./ 
D.C. Mains. 230 /250 volts. 

I.F. 465 kc /s. A.V.C. 
4 Watts output. 
3 Station Pre Set. 
Frame aerial. 
Fully aligned. 
Chassis size only 10ins.x 5 }ins. 
Max. height 511ns. 

Completely wired and ready for 
use, with the addition of a 
speaker and output transformer 
Two controls -Volume and 
Station switch. Valves used : 

10C1, 10F9 or UF41, 1OLD11, 
10P14, U404 or ÚY41. 

PRICE, 69/8, less Valves. Postage 3/6 extra. PRICE COMPLETE, 25.19.8. 
LASKY'S 

METAL RECTIFIERS 
6 and 12 volt F.W. 

4 a. ... 12/- 
6 a. 19/6 

6 Volt 
} amp. ... 2/8 
1 amp.... 4/6 
R.M.1 ... 3/10 

R.M.2 ... 4/3 
R.M.3 ... 51- 
R.M.4 ... 18/- 

12 Volt 
} amp.... 3/11 
1 amp.... 6/8 

L.F. TRANSFORMERS 
MINIATURE. I x i x Mins. 
PRICE 10/6 pair. 
WEARITE TYPE 550. 445520 
kc /s. 8/6 per pair. 
WEARITE TYPE 500. 450 -470 

28/- kc /s. 8/8 per pair. 

RESIN CORED SOLDER. 
7/6 per 1 -1b. reel. 

CRYSTAL DIODES 
Wire ends. Glass 1/8 
Type WX.6. Wlri ends.... 1/6 
TELESCOPIC PORTABLE 

AERIAL MASTS 
Made of lightweight but ex- 
tremely strong alloy. Extends 
to 15ft. Guyed at top and centre. 
Supplied complete with all guy 
lines. 
LASKY'S PRICE 25/- 
Carriage free. 

.R.F. 85 UNITS. Complete 
with 3 valves. New 19/8. Secondhand 15/ -. Carriage 2/6. 
each extra. 
SUPERBET COIL PACKS 

With Circuit. 
No. 1. L.M.S.G. Size : 41 x 5 x 2ìín. With fin. spindle 19/6 
No. 2. M.S.S. Size : 4 x 4 x Sins. 
With lin, spindle 16/- Both for use with 465 kc /s 

I.F. 
LOUDSPEAKERS 

First Quality. All 3 ohms speech 
coil. Less output trans. 
5in 14/8 81n. ......19/11 
611n. 15/- 10in. 19/6 

ENERGISED SPEAKERS 
8in. With 0 /Trans. 6000 15/6 
8in. Less 0 /Trans. 6000 12/6 Bin. Less 0 /Trans. 1.2000 18/8 61ín. With 0 /Trans. 6000 14!- 

LASKY'S RADIO CONSTRUCTOR PARCELS 
NO. 1. A.C. SUPERHET. -4 valves plus metal rectifier. Long, medium and short wavebands. In very attractive cabinet, either walnut veneer or ivory or walnut plastic. For 200/250 v. 50 c.p.s. All components, valves, mains transformer, cabinet, dial and metalwork. LASKY'S PRICE, 28.5.0. 
NO. 2. A.C. T.R.F.-3 valves plus metal rectifier. L. & M. wave- bands. For construction in attractive wood or plastic cabinet, walnut or ivory finish. For 200 /250 v. 50 c.p.s. All components, mains transformer, cabinet, dial and metalwork. 
LASKY'S PRICE, 25.15.0. 
NO. 3. 4 -WATT A.C. AMPLIFIER. -Uses 1 each 651,7, 6V6 and 57.4. All components, chassis, valves, output trans., mains trans. - LASKY'S PRICE 24.5.0. 

Instruction books for the above Kits, price I!- each. 

LASKY'S RADIO, (New Branch), 42, Tottenham Court Road, London, W.1. 
Une minute from Tottenham Court Road and Gu une Street Underground Stations. 

All our usual lines, plus every- 
thing for the serviceman, ham 
and home constructor. Radio, 
Television, Hi -Fi, Electronics, 
P.A. Equipment, Recorders, etc. 

WE HAVE PLEASURE IN 
OFFERING YOU HIRE PUR- 
CHASE TERMS ON CERTAIN 
ITEMS. Down payments can 
he arranged to suit yourself. 
Send us details of your 

requirements. 

100K. 1.1 RBON POTEN'l'10- 
METI.Its. Less switch. 
SPECIAL OFFER. 1/6 each. 

PLASTIC ESCUTCHEON 
MASKS 

With dark screen filter. 

BRIMISTORS 
Type CZ.1. 1/6 each. CZ.3, 
101d. each or 9/- doz. 

í10W OPEN. SAVE MONEY AT LASKY'S 

Wharfedale, Stentorian, Good- 
mans, Baker's, Leak, Cosmo- 
cord, Vitavox, Hunts, T.C.C., 
Dubilier, Acos, Garrard, Will, 
G.E.C., Grundig, etc. etc. 

SPECIAL OPEN 1 \ 
OFFER FOR PERSONAL. 

CALLERS ONLY: 
Moving Coil Microphone. 
Switch incorporated. Listed 

at 65.5.0. 
LASKY'S PRICE 5916 

LASKY'S RADIO, 
LASKY'S (HARROW ROAD) LTD., 

370, HARROW ROAD, PADDINGTON, LONDON, W.9. 
Telephones : CUNningham 1979 -7214. 

POST ORDERS TO HARROW ROAD ADDRESS. 
Hours : Mon. to Sat. 9.30 a.m. to 6 p.m. ; Thurs., half day, 1 p.m. 
Postage and packing charges (unless otherwise stated) : on 
orders value 11-1s. Od. extra ; 65-2s. Od. extra : £10 --Is. 6d. 
extra ; over £10 carriage free. All goods fully insured in transit. 

L. & M. WAVE T.R.F. COILS. 
With Circuit, 4/6 pair. 

L. & M. DUAL WAVE Super - 
het Coils. Aerial and oscillator 
5/11 pair. 

AERIAL ROD SECTIONS. 
Steel, heavily copper plated. 
12ins. long, fin. diameter. Any 
number may be fitted together. 
PRICE 8/8 per doz. Post free. 
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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 shay in the post -war boom 
in Radio. Let'us show you how ! - -- 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. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

- -- 150,000 SUCCESSES - ---I 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN, 

LONDON, E.C.I 

11/- Midget Coil Pack Kit 11/- 
Comprising chassis 3- x 2- x 11-, switch, LMS 
iron cored coils. padders, trimmers, nuts and 
bolts, wire sleeving. circuit diagram, 458 Kc 
Brand new Int. Oct. Valveholders, 21d. 
2/- doz.: All Can Electrolytics, 8 x 500, 1/3 
12/- doz. ; 2 x 350 8d., 6/- doz. ; 280 x 12 6d. 
416 doz.: 100 x 6 3d.. 2/- doz.: Coils, Coils 

P " Type 2/-. ' Q " Type 2/3. TRF 4/- pr. 
MSS Superhet 6 coils with circuit, 4/- set 
HE Dual -wave 2/9. Crystal Coll L & M 2/- 
Tub Cond. .1 x 500 3/- doz. .1 x 350 2/9 doz. 
Amt. Grommets 6d. doz. ; 2, 4 & 6 BA Nuts 
2/- gr.: Brand new BA Nuts & bolts asst. 
2 gr. 5/- : Ex- equip. BA nuts, bolts, washers 
2/6 lb. (approx. 500 pieces) PK self tap 
screws 2/6 gr. 18 SWG Multicore 2/6 doz. 
yds. ; i m'm sleeving 11- doz. yds.: i meg. 
vol. eon. with DP sw., 3/ -. 
Latest list 3d. Min. P. & P. l' -. 

SUSSEX ELECTRONICS 
5, WHITE LODGE CRESCENT, 
THORPE- LE- SOKEN, ESSEX 

PULLIN , 

SERIES 100 

TEST METER 
AC/DC 10.000n/v 

21 RANGES 
100µ4 to 1000V 

COUPLETS Of 01E-4tT 
Cett Tw TtsT L[ADz 

a 

.c AND oos 
FULLY GUARAN TEED 

SENT POST FREE FOR £ 2 IOS. 
DEPOSIT AND TEN FURTHER MONTHLY 

PAYMENTS OF LI. CASH PRICE Ilusa 

YL G ..ow 58927 

RADIOCRAFT6rd 
69.71 CHURCH GATE LEICESTER 

CABINETS 
January, 1955 

THE MODERN BOOK CO. 

PI 

We 
Cabinet 
TION. 
in Walnut, 
or as 
a 5 
3 -speed 
245. 
Send 
Cabinets. 
Speakers. 

LEWIS 
PALMERS 

,i n Hqs,y/DMIf/:,.n BRITAIN'S LARGEST STOCKISTS 
OF BRITISH AND AMERICAN 

TECHNICAL BOOKS 

A. 

3d. 

by 

& 

F. 

5. 

by 
Od. 
J. 

Mollard 5 Valve 10 Watt high 
Quality Amplifier Circuit. 25. 6(1.. 
postage 2d. 

Fundamentals of Radar, by S 
Knight. 15s. Od., postage 4d. 

Unit Construction TV Receivers, 
by E. N. Bradley. 6s. Od., postage 

Electronic Measuring Instruments. 
by E. H. W. Banner. 45s. Od., postage 
ls. Od. 

Transistors & Crystal Diodes, 
B. R. Bettridge. 5s. Od., postage 3d. 

Transfers -Dials. Control Panels 
Wording : Set 1- Receivers & Ampli- 
fiers. 3s.641. Set 2 -Test Instruments. 
3s. 6d.. postage 3d.ea. 

Radio Designer's Handbook, by 
Langford -Smith. 42s. Od., postage 
ls. Od. 

TV Fault Finding : Data Book No. 
5s. Od., postage 3d. 

Telecommunications Principles, 
R. N. Renton. 37s. 6d., postage ls. 

Practical Wireless Circuits, by F. 
Carom. 10s. 6d., postage 4d. 

Radio Valve Data : new edn. com- 
piled by ' Wireless World.' Is. 6d., 
postage 3d. 

Radio Engineers' Servicing Manual, 
edited by E. Molloy. 42s. Od., postage 
Is. Od. 

The Oscilloscope & Its Applications, 
by ' Philips Electrical Ltd.' 5s. Od., 
postage 3d. 

Please write 'of call for our catalogue. 

SPECIFICA- 
be 

for 

speaker 

Catalogue 

obtained 
2191151 -, 
including 

chassis, 
for 

of 
and 

of Order.) 

CO. 

N.13. 

can supply any 
to YOUR OWN 
The one illustrated can 

Oak or Mahogany 
a complete RADIOGRAM 

-valve 3- waveband superhet 
autochanger and IOin. 

(H.P. Terms can be arranged.). 
1/- for Complete 

Chassis, Autochangers 
(Refunded on receipt 

RADIO 
120, GREEN LANES, 

GREEN, LONDON, 
BOWes Park 6064 

19 -23, PRAED STREET, 
(Dept. P.1) 

LONDON, W.2. 
'Phone : PADdington 4185. 

Open all day Saturday. 

RECEIVER R1155 
BRAND NEW. AERIAL TESTED 
In maker's original transit case. Now is the 
chance to get one from the best delivery 
we have had from the Ministry. 

$11 -19 -6. Carr. 10/6 
Send S.A.E. for further details or 1/3 for 
publication giving circuit diagrams, etc. 
Others available from 29.10.0 according 
to condition. 
MICROAMMETERS. -250 F.S.D. 31 in 
Flush Model S37. Specially scaled for test 
meters. Knife edge pointers, magnetic 
shield. Brand New. 55 / -. 
VOLTMETERS. -0/300 volt A.C. 50 cycles. 
21ín. flush moving coil, rectifier type, 30/ -. 
VOLTMETERS.-0/301 Flush D.C. Moving 
Coil. 10/6 : 0/20. 21n. Flush Moving Coll, 7/6: 
0/40 tin. Flush M.C.. 10/6, post 1 / -. 
CONDENSERS. PAPER BLOCK TYPE 
Smfd 1,000 v. 2/8 Bmfd., 500 v.... 7/6 ., 
4mfd., 350 v. ... 4/6 . 

Bmfd., 750 v.... 10/8 
4mfd., 2,000 v.... 7'6 IOmtd., 350 y. 10/6 

WILCO ELECTRONICS 'At. 

J. B. SERVlCE(BExLE`DHEATH) 
RADIO COMPONENT SPECIALISTS 

5, MAYPLACE ROAD , WEST, 
BEXLEYHEATH, KENT. 
Phone : BEXLEYHEATH 1000 

Wednesday Half Day 

44, CHURCH ROAD, 
UPPER NORWOOD, S.E.19 

Phone : LIVINGSTONE 6222 

Wednesday Half Day 

All types of Valves Old or Modern Wanted 
for Cash. Send Full Particulars for prompt 
offer. N.B. -Not Secondhand used valves. 

204. Loss ,r ltd., Croy don. 

SHORT WAVE A C EQUIPMENT 
Noted for over 18 years for .. 
S.W. Receivers and Kits of Quality. 

Build a really portable Tape Recorder 
with the New 

" CHALLENGER" 
Three Speed High Fidelity Tape Deck. 

A first -class precision built deck. 
Beautifully finished in Old Gold stove 
enamel Size only I l in. x 7 !n. Weight 
6 lbs. 

Britain's lowest priced Tape Deck. 

Price f10.10.0. 
Ask your dealer or send stamp for 

details to :- 
EWA., 

266, Warbreck Drive, 
Blackpool. 

Improved designs with Denco coils : 

One -Valve Kit, Model "C" Price, 25/- 
Tuo ., ,. 

'.E., 50 /- 

All kits complete with all components, 
acc.issories, 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. TII), 

11. 
Old 

. 
Bond Street, 
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The 6CH6 for Auclo 
USING A VIDEO OUTPUT PENTODE FOR NORMAL AUDIO WORKING 

By S. A. Money 

THE majority of amateur radio constructors 
when faced with the prospect of building an 
audio output stage almost immediately think 

in terms of the 6V6 or some similar valve. Whilst 
the 6V6 makes an excellent output stage, there are 
other valves which can give an equal if not better 
performance, although not specifically designed for 
this purpose. Such a valve is the Brimar 6CH6. 

The 6CH6 is a pentode designed for use in 'video 
amplifiers and similar applications. When used in 
these circuits it is important that the valve should 
have a high mutual conductance. In the case of the 
5CH6 the phenomenal value of 12 mA /V has been 

Fig. 1.-A single -ended stage. 

attained. Such a high slope implies the use of a 
larger cathode, and this in its turn requires a larger 
amount of heater power. The heater of the 6CH6 
consumes 0.75 amps at 6.3 volts, almost twice as 
much as a 6V6. An interesting point about this 
valve is that the peak cathode current, under pulsed 
operation, is no less than 1.5 amps. 

Construction is of the modern all -glass type on a 
B9A " noval " base. The overall dimensions are 
2Iin. high and sin. diameter. Despite its small 
physical size the valve has a maximum anode dissi- 
pation of 12 watts. The small size and high power 
dissipation cause the valve to run quite hot. In fact, 
the bulb temperature under normal running con- 
ditions may well be in the region of 200 deg. F. 
Apparently this is quite in order since the manu- 
facturers quote a maximum safe bulb temperature 
far in excess of this figure. 

What is the advantage of using such a valve for an 
audio output stage? Since the valve has a short 
grid base and a high slope, it requires a smaller 
input signal for the production of a given output 
power. This means that it is possible to drive the 
output stage directly from a diode detector. 

Single -ended Operation 
Let us first consider the normal single valve output 

stage as used in the majority of domestic radio 
receivers. This usually consists of a pentode oper- 
ating under Class A conditions. A circuit suitable 
for use with the 6CH6 is as shown' in Fig. 1. It will 

be noticed that the cathode bias resistor is of some- 
what lower value than usual. This is due to the 
short grid base of the valve, only 4.5 volts of bias 
being required instead of the more usual 13 volts. 

The speaker transformer must be arranged to 
present an anode load of 6,000 ohms. This gives a 
ratio of about 40 : 1 if a three -ohm speaker is being 
used. The power output is 3 watts with harmonic 
content of around 8 per cent. This compares favour- 
ably with the 6V6, which gives an output of 4.5 watts 
with 8 per cent. distortion. 

The input signal required at the grid for maximum 
output is only 3.5 volts peak. Such a signal would be 
available at the detector of an average radio receiver. 
This enables us to drive the output stage direct from 
the detector, thus saving a stage of A.F. amplification. 

The 6CH6 can be substituted for a 6V6 simply by 
changing the valveholder and reducing the cathode 
resistor to 100 ohms. A point which must be 
watched, however, is the value of anode voltage used. 
The valve is designed to take 40 mA of anode current 
at 250 volts, under which conditions the anode will 
dissipate 10 watts. This is almost the maximum 
rating, and if the voltage were increased to, say, 300 
volts the anode dissipation becomes exçessive, causing 
overheating and possible damage to the valve. Most 
radio receivers have an H.T. rail of 200 to 250 volts, 
but in some circuits using the 6V6 an H.T. line of 
300 volts or more is used. In such cases the voltage 
must be reduced if a 6CH6 is to be substituted. 

A Bedside Radio 
Owing to its high sensitivity, the 6CH6 can be used 

to make a novel single -valve receiver. The valve is 
made to work as a combined detector and power 
amplifier. A normal reacting detector circuit is 
used, with the exception that a loudspeaker trans- 
former is connected into the anode circuit. On local 
stations an output of some to 1 watt can be 
obtained, giving ample volume from a 5in. loud- 
speaker. By adding a metal rectifier for the H.T. 
supply this could be made into an ideal receiver for 
use as a bedside radio. 

Fig. 2. -A push-pull stage. 
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Push -pull Operation . 

For those people who like to have more power 
from their amplifiers, push -pull operation can be 
adopted. The circuit for a pair of 6CH6's in Class A 
push -pull is given in Fig. 2. The bias resistor is 
again lower than usual for the same reason as before. 

The anode -to -anode load presented to the valves 
should be 9,000 ohms. Taking again the case of a 
3 -ohm loudspeaker, the transformer ratio will need 
to be 55 : 1. The output obtained from this circuit 
would be about 8 watts with a harmonic distortion 
of 7 per cent. This should give ample volume for a 
large room or small hall. If still more power is 
required, the valves can be . run in Class ABI, in 
which case an output of some 12 watts should be 
obtainable. 

No input circuit has been shown on the diagram, 

WIRELESS January, 1955 

since either a transformer or a phase- splitting stage 
can be used. The grid -to -grid input required in 
either case will be 9 volts peak for Class A operation. 
For Class ABI operation an input of 15 volts peak will 
be needed. It is not advisable to run the valves in 
AB2, where grid current flows, since the permissible 
grid dissipation of these valves is small. 

Operation as a Triode 
The 6CH6 can be used as a triode by connecting 

the screen -grid to the anode through a 100 -ohm 
resistor. For Class A single -ended operation the 
anode circuit must be matched to an impedance of 
4,000 ohms. Output is much 'lower than for the 
pentode, being only 0.8 watt with 4 per cent. harmonic 
distortion. The input voltage must also be raised 
to 4.5 volts peak. 

A Cascaded Twin -triode R.C. -coupled Amplifier/Mixer 
THE circuit shown in Fig. 1 utilises a 12AT7 

double- triode with the two halves individually 
operated as negative feedback triode ampli- 

fiers, each with an approximate voltage gain of 18.5. 
The signal at the a anode is fed into the opposite 
grid via the .01µF coupling capacitor, and the final 
output is taken from b- section anode. Since both 
amplifiers have the same gain, the overall volt- 
age gain of the cascaded pair is the square of the 
composite gains (i.e., approximately 340). 

At the same time a second signal can be injected 
into the b -grid to appear at the output (gain 18.5) 
mixed with The signal originated at the first grid. 
Thus the circuit has a wide variety of practical appli- 
cations, some of which are " straight " amplification 
and mixing or monitoring amplifiers. 

The immediately obvious use is a twin -channel 
mixing prelamplifier wherein the microphone channel 
is fed via an appropriate input transformer to the 
a -grid and simultaneously the gram. channel put 
in at the b -grid, the resultant mixed 
signal, appearing at the second anode, 
being taken to the main amplifier. This 
has been successfully tried by the writer, 
the 270 Kt2 grid leaks being replaced by 
470 MS2 potentiometers. On the micro- 
phone channel the secondary of a 100 : 1 

input transformer was connected straight 
across the potentiometer, and on the 
gramophone channel the pick -up output 
was similarly connected, with the addition 
of a 220 kf2 resistor between the wiper 
and the b- input, to avoid shorting out 
the microphone signal when the gramo- 
phone gain was turned to zero. Using this 
arrangement, gains of approximately Hir 

A 

1,800 and 18 were obtained on the ,,,put 
microphone and gramophone channels 
respectively. 

A large value of grid-stopper .is used 
to discourage parasitic oscillations, but 
even so care is required to keep all leads 
as short and direct as possible. 

Ci 

capacitors across the cathode -loads (i.e., removing 
negative feedback). The writer, however, experienced 
serious instability troubles on attempting this, apart 
from which microphony and overload distortion 
inhibit excessive gain values. 

A further application would be to increase the 
cathode -load on the second half to 47 kf2, and 
take an additional output lead from this cathode, 
as shown in the circuit of Fig. 2. Also the coupling - 
capacitor, grid- stopper and grid -leak are dispensed 
with and the first anode D.C.- coupled to the second 
grid. Hence the second half can function either as 
a cathode -follower, giving a low -impedance output 
to earth, or as a cathode -anode follower phase -splitter 
giving a paraphase signal across the two outputs for 
use in push -pull driving circuits. 

It should be noted that the gain of a cathode - 
follower cannot exceed unity and so the maximum 
gain of the two last- mentioned circuits cannot 
exceed 18.5. 

p 
5mAk 

25Ov* 

Output 
1731- (High Low 

or Mixed) 

Increased Cain 
The gain of the circuit could be increased, 

it desired, by using higher anode loads, 
or by putting 50 to 100 ,uF by -pass 

Low 
B gain 

input 
Forth 

A.6v 

Fig. 1. -Main circuit. Fig. 2.-A modification. 

R3. R4, R5, RIO ... ... ... 
R6, R7 ... ... ... ... ... 
Cl ... ... ... ... ... ... 
C2, C3, C4 ... ... ... ... 

27 KO ... ... ... (1 watt.) 
270 KO ... ... ... (} watt.) 
47 KO ... ... .. (i watt.) 
1 KO (i watt.) 
Electrolytic 8 iF. ... (350 V. wkg.) 
0 . 0 1 / 4 E . ( 3 5 0 Y. wkg.) 
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PLASTIC CÁBINET as illustrated, 
11# x 6 x 5Iin., in walnut or 
cream, ALSO IN POLISHED 
WALNUT, complete with T.R.F. 
chassis, 2 waveband scale, station 
names, new waveband, backplate, 
drum, pointer, spring, drive 
spindle, 3 knobs and back, 22/6. 
P. & P., 3/6. 
As above with Superhet Chassis, 
23/6. P. & P., 3/6. 
As above complete with new 510. speaker 
to fit and O.P. trans. 3716. P. & P. 3/6 with 
Superhet Chassis, 39/4. P. & P. 3/6. 

Used metal rectifier, 230 v. 50mA.. 3/6 ; 
gang with trimmers, 6/6 : M. & L. T.R.F. 
coils, 5/- ; 3 Govt. valves, 3 v/h and cirsult, 
4/8 : heater trans.. 6/- : volume control 
with switch: 8/6 ' wave -change switch. 
2/- ; 32 x 32 mid., 4/- ; bias condenser, Id- ; 
resistor kit, 2/- ; condenser kit, 4 -. 
M & L Superhet Coils with circuit, 6/6 
iron cored 465 IFs, 7/8 : min. gang, 5/6 ; 
volume control with switch, 4/- ; wave - 
change switch. 2/6 : heater trans., 7/6 : 
4 v /h, 1 /6; 4 Ex Govt. valves, metal 
rectifier and Xtal diode with circuit, 
14/6: 25x25mfd., 1/-; 1Bx16mfd.,3/3: 
condenser kit (17). 7/6 ; resistor kit 
(14). 3 /6. 
Medium and Long Wave Crystal set, in 
attractive plastic cabinet incorporating 
Germanium diode, 18 / -. 
Headphones to match above, per pair 7/6. 

COMPLETELY BUILT 
SIGNAL GENERATOR 

Coverage 120 Kc /s -320 Kc /s., 3IX) Kc /s- 
900 Ke /s., 900 Kc /s -2.75 Mc /s., 2.75 
Mc /s -9.5 Mc /s.. 8.5 Mc/s-25 Mc /s.. 17 
Mets -50 Mcls., 26.5 Mc /s -75 Me /s. Metal 
case 10 x 65 x 41ín., size of scale 65 x 33ín., 

'2 valves and rectifier. A.C. mains 200 -250 v. 
Internal modulation 400 c.o.s. to a depth 
of 30%. 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. £4/1916, or 34/- deposit and 
3 monthly payments of 25 / -. Post and 
Packing 9/- extra. 

i 

iw , 

High impedance plastic recording tape 
by famous manufacturer. 1.200 feet com- 

8/-. 
spool. 17/6. P. & P. 1/6. 600 feet 

Pr. 200/250 v.,. secondary 3, 4, 5, 6, 8. 
9, 10, 12, 15, 18, 20, 24 and 30 volt at 2 amps. 
Drop thro' 280-0- 280, 200 mA., 6 v. 5 amps., 
5 v. 3 amps., 27/6. 

Stealer Transformer. Pri. 232-250 v. 
6 v. 11 amp., 6/- : 2 v. 21 amp., 5/ -. 
R.I. MA INS TRANSFORMERS, chassis 
mounting, feet and voltage panel. Pri- 
maries 270 /250. 
350.0 -350 75 mA. 6.3 v. 3 a. tap 4 v. 6.3 v. 

1 a., 13 /6. 
350-3 -350 70 mA. 4 v. 5 a.. 4 v. 2.5 a., C.T., 
18 /6. P. & P. on above transformers 2/ -. 
503-0 -500 120 mA. 4 v. C.T. 4 a. 4 v. C.T. 
4 a. 4 v. C.T. 2.5 a.. 27/6. 
503 -0- 500 250 mA. 4 v. C.T. 5 a. 4 v. C.T. 
5 a. 4 v. C.T. 4 a., 39/6. 
P. & P. on the above transformers 3! -. 
32 mid., 350 wkg. 

4 mfd. 200 wkg 113 
40 mid.. 450 wkg. 3/6 
16x 8 mid., 500 wk 4/6 
16x 16 mfd., 500 wkg. 5/9 
8x 16 mid., 450 wkg . 3/9 
32x23 mid., 350 wkg. 41- 
32 x 32 mfd., 350 wkg. ani 25 mid 

25 mid., 25 wkg. 11(i. 
250 mid., 12 v. wkg. 35- 
16 mid., 500 wkg. wire ends - 3/3 
8 mid., 500 v. wkg., wire ends 2/6 
8 mid., 350 v. wkg., tag ends 1/6 
50 mid., 25 v. wkg., wire ends 1/9 
103 mid., 350 wkg. 4/- 
100 +200mfd.. 350 wkg. 9/6 
16 +16 mid., 350 wkg. 3/3 
Ex Govt. 8 mid. 500 v. wkg., size 

31 x 13,.2 for 216 
60 +100 mid., 280 v. wkg. 7/- 
16+32 mid., 350 wkg. 6/- 
50 mid., 100 wkg. 1/9 
65 mfd., 220 wkg. 1/8 
8 mfd., 150 wkg. 1/6 
60+131 mfd.. 280 wkg. 8/8 
50 mfd., 12 wkg. 11d. 
32 +32 mfd., min. 275 wkg. 4/- 

50 mI ., 
50 wkg. 8 mfd., wkg., wire 

1/9 
Miniature wire ends moulded 100 pf., 

500 pf., and .001 ea 7d. 
280-0 -280 80 mA. 4 v. 4 a., 4 v. 2 a 14/6 
250 v. 350 mA. 6.3 v. 4 a. twice 2 v. 2 a 19/6 
Auto -trans. input 230 /250 HT 500 v 

250 mA, 6 v. 4 a. twice 2 v. 2a 19/8 
250-0-250 60 mA. 6.3 v. 1.5 a., 0-5-6.3 v 

1.5 a. 10/6 
PATTERN GENERATOR 40-70 Mc /s. 
direct calibration, checks frame and line 
time base, frequency and linearity. 
vision channel alignment, sound channel 
and sound rejection circuits, and vision 
channel band width. Silver plated coils, 
black crackle finished case. 10 x 62 x 4 tin. 
and white front panel. A.C. mains 200 -250 
volts. This instrument will align any TV. 
receiver. Cash price, 23.19.6 or 91.9.0 
deposit and 3 monthly payments of £1. 
Post and packing 4/- extra. 
TV. CONVERTER for the new com- 
mercial stations, complete with 2 valves. 
Frequency 1-can be set to any channel 
within the 186 -196 Mc /s. band. I.F.: -will 
work into any existing TV. receiver, 
designed to work between 42-68 Mc /s. 
Sensitivity 10 Mu /v. with any normal TV. 
set. Input :- arranged for 300 ohm feeder. 
80 ohm feeder can be used with slight 
reduction in R.F. gain. Circuit EF80 
as local oscillator, ECC81 as R.F. amplifier 
and mixer. The gain of the first stage. 
grounded grid R.F. amplifier, 10 db. 
Requires power supply of 200 v. D.C. at - 

25 mA., 6.3 v. A.C. at 0.6 amp. Input filter 
ensuring complete freedom from un- 
wanted signals. 2 simple adjustments 
only. £2.10.0. Post and packing 2/6. 
Volume Controls. Long spindle less 
switch, 50 K.. 500 K., 1 meg. 2/6 each. 
P. & P. 3d. each. 

('(INSTRUCTOR'S PARCEL 
MEl) 11 M & LONG -WAVE A.C. 
StAINS 230/250 2 -VALVE PLUS 

ItETAL RECTIFIER, 22/6. 
Comprising chassis 105 x 45 x lIlo., 2 
waveband scale, tuning condenser, wave - 
change switch, volume -control. heater 
trans., metal rectifier. 2 valves and -v/ 
holders, smoothing and bias condensers, 
resistors and small condensers, and 
medium- and long -wave coil, litz wound. 
Circuit and point -to- point, 1/3. Post and 
packing, 2/6 extra. 

Volume Controls. Long spindle and 
switch, 5, 5, 1 and 2 meg.. 4/- each : 30 
K. and 511 K.. 3/8 each. I and 1 meg.. long 
spindle. double pole switch, miniature, 
5/ -. 
Standard Rave- change Switches, 1 -pole 
3-way, 1/9 : 5 -pole 3 -way, 1/9. Miniature 
3 -pole 4- way, "9 -pole 3 -way, 2/6. 2 -pole 
11 -way twin wafer, 5/ -. 1 -pole 12 -way 
single wafer, 5 / -. 
Valveholders. Paxolin octal. 4d. Moul- 
ded octal, 7d. EF50, 7.1. Moulded 1376, 
7d. Loctal amphenol, 7d. Loctal pax., 4d. 
Mazda Amph.. 7.1. Mazda pax., 4d. BSA, 
B9A amphenol, 7d. B7G with screening 
can, 116. Duodecal paxolin. 9d. 
Twin -gang 0005 Tuning Condensers, 
5/ -. With trimmers, 6 /6. 
Midget .00037 dust cover and trimmers, 
8/6. 
RADIOGRAM CHASSIS. -5 valve A.C./ 
D.C. 3 -way band superhet, 195/255 volts 
19-49, 200/550 and 1,000 -2,000 metres, fly- 
wheel tuning frequency, 470 Kels iron - 
cored coils. and 13's. Size of chassis, 
13 x 61 x 21. Complete with valves and 8ín. 
P.W. speaker, p. & p. 5/ -. £8.17.6. 
Constructor's parcel, comprising chassis 
125 x 8 x 21ín.. cad. plated, 18 gauge, 
v /h. IF and trans. cut -outs, back -plate, 2 
supporting brackets, 3- waveband scale, 
new wavelength stations names. Size 
of scale 115 x 45ín., drive sp. drum, 2 
pulleys, pointer, 2 bulb holders, 5 par 1.0. 
v /h, 4 knobs and pair of 465 1Fs. twin 
gang, 16 x 16 mfd. 350 wkg., mains trans. 
250 -0-250 60 mA. 6.3 v. 2 amp., 5 v. 2 amp. 
and 611n. M.E. speaker with O.P. trans. 
P. & P. 3/6. 39/6. 
R. & A. M.E. Olin. speaker with O.P. trans., 
field coil 175 ohms. 9 /6. P. & P. 2/6. 
R. & A. 61in. M.E. speaker with O.P. 
trans., field 440 ohms. 10 /6. P. & P. 216. 

Battery Charger, input 230 /250 v., output 
6 & 12 v. 1 amp. Black crackle finished 
caso size 10 x G x 41n. P. & P. 3/ -. 2L -. 
Potato & Vegetable Peeler, by famous 
manufacturer, capacity 4llbs., complete 
with water pump. All aluminium con- 
struction, white stove -enamel finish. 
Originally intended for adaption on an 
electric food -mixer, can be easily con- 
verted for hand operation. 39/a. P. & P. 
3/ -. 

Primary, 200 -250 v. P. & P. 2 / -. 
300 -0-300 100 mA., 6 v. 3 amp., 5 v. 2 amp., 
22/6. 
Drop thro' 350 -0-350 v. 7G mA., G v. 2.5 
amp., 5 v. 2 amp., 14/6. 
Drop thro' 250-0-250 v. 80 mA., 6 v. 3 amp. 
5 v. 2 amp., 14/6. 
280-0 -280, drop through, 80 mA., 6 v. 
3 amp., 5 v. 2 amp., 14/6. 
250-C-250 80 mA., 6 v. 4 amp., 14! -. 
Drop thro' 270-0-270, 80 mA., 6 V. 3 amp., 
4 v. 1.5 amp., 13/6. 
Drop thro' 270-0-270 60 mA., 6 v. 3 amp., 
11/6. 
Auto Trans. Input 200 /250. H.T. 350 y. 
350 mA. Separate L.T. 6.3 v. 7 a., 6.3 v. 
11 amp., 5 v. 3 amp.. 25/ -. P. & P. 3 / -. 

l'ri. 200/250.` Secondary 9 v. 3.5 amp 
6.3 v. 3 amp., 12/6. 
Pri. 230 v. Sec. 500-0-500 and 500-0 -500. 
250 mA. both windings. 4 v. 3 amp.. 4 v. 
3 amp., 39/6. P. & P. 5/ -. 

Mains Transformer, fully Impregnated. 
imput 200. 220, 230 and 240. Sec. 600-0-600 
275 MA., and 200 v. at 30 mA., complete 
with separate heater transformer. Input 
210, 220..230, 240. Sec. 8.3 v. 2 amp. three 
times, 0, 4, 6.3 v. at 3 amp. and 5 v. 3 amp., 
45/-. P. & P. 5/ -. 

Mains Transformer, fully impregnated. 
Input 210, 220. 230, 240. Sec. 350 -0350, 100 
mA., with separate heater transformer. 
Pri. 210, 220. 230. 240. Sec. 6.3 v. 2 amp., 
6.3 v. 3 amp.. 4 v. 6 amp., and 5 v. 2 amp. 
30/ -. P. & P. 5 / -. 

Terms of business: Cash with order. Despatch of goods within three days from receipt of order. Where post and packing charge is 
not stated, please add 1/6 up to 10/ -, 2/- up to £1 and 2/6 lip to £2. All enquiries S.A.E. Lists 5d. each. 

D. C O H E N RADIO AND TELEVISION COMPONENTS 
23, HIGH STREET, ACTON, W.3. Granada Cieema) 

Hours of Business : Saturdays 9-5 p.m. Wednesdays 9 -1 p.m. Other days 9-4.30 p.m. 
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VALVES Same 
Serlrey 

All Guaranteed New and Boxed 

PRACTICAL WIRELESS January, 1955 

1A7GT 
11/8 

1C5GT 7!9 
1H5GT 

1N5GT 
1/6 

SKID 818 
6KBGT 9/- 
6K25 11/- 
6LD20 9'6 ¿ 17/8 

35L6GT 
8i6 

35Z4GT 
8/6 

35ZSGT8/8 

EF91 8/9 
EF92 5/6 
EL38 22/6 
EL91 719 
EY51 

1816 

1R5 17/3 6S 9r- N7GT T 816 9/ FW4/500 
184 7/3 8/6 80 8/6 12/8 
1S5 7/3 6U9GT 304 (Bar) KT63 7/8 
1T4 7/3 17/- 8/- A1 U14 8/6 
3Q4 

7/8 
7/8 

8 3Q5GT 6V6GT Z31 10/9 Pen45 1 5/- 
11/8 6X4 7/6 D77 8/9 PL?8 22/8 

3S4 7/3 6X5GT 6!9 DAC32 PL81 10/- 
3V4 713 7E7 7i8 11/8 PL82 9/8 
5Y3GT 7/9 7C5 718 DAF98 8/6 PY80 9/6 
5Z4G 8/6 7C6 7/8 DF33 11/8 PY81 10/- 
6AL5 6/9 7H7 7/8 DF96 8/6 PY82 7'9 
6AM5 7/9 7S7 718 DH77 7/9 PZ30 17/- 
6AM6 819 7Y4 816 DK32 11/6 T41 15/- 
6AT3 719 10C1 10/8 1)8192 7/8 U24 17;6 
6BA3 6l81081 10'- DK96 8/81725 12/- 
6BF:6 6/6 lOLD11 DL33 11/6 U50 7/9 
6BH6 8/8 10/- DL35 7/9 U78 8)8 
6BJ6 8:8 10P13 10/- DL96 8/8 U404 9/- 
6BW6 7/6 10P14 11/6 EB91 8/9 13801 14/6 
6BW7 9/8 12A118 10/- EBC33 7/6 UBC41 9/- 
6CH6 8/8 12AT7 9/- EBC41 10/- UBF80 
OCA 7/9 12AU6 7/6 EBF8010/6 10/6 
6C9 8/6 12AU7 ECC81 9/- UCH42 
6F1 10/- 10/8 ECH42 10/8 
6860 7/8 12K7GT 10/- UF41 9/- 
6F12 8/9 9/- ECH81 UF42 13/8 
6813 13/8 12K8GT 10/8 U1.41 10/6 
6814 13/8 10/8 ECL80 9/- UU8 18/- 
6E15 10/- 12Q7GT EF37A UY41 91- 
6J6 818 J 17/- VP9B 12/8 
6J7GT 718 

20D1 819 EF39 8/8 
9/- 

W77 5/8 
X78 

188 6K7G 6./- 25Z4G 91l6- ÉF50 6,3 

6K7GT 6/- 25Z6G 8/8 EF80 101- Z77 6/9 
Postage 4/. per valve ex`ra. 

READERS RADIO 
24, COLBERG PLACE, STAMFORD 
HILL, LONDON, N.16. STA. 4587 

1111111, 

L.J.T. 
MAIL ORDER SUPPLIES 
119, WESTBOURNE GROVE, 

LONDON, W.2. 

VALVES 
6X5 
EASO 
80 
6K7 
5Z4 
6Q7 
35Z4 
35L6 
IT4 
18.5 
ISS 

7/- 
1/9 
8/6 
5/3 
8/6 
8/9 
8/9 
8/9 
7/6 
7/6 
7/6 

3V4 
3S4 
114 
IU5 
6V6 
6K8 
7S7 
7B7 
7Q7 
7H7 
7C5 

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

7C6 
í2K8 
I 2K7 
EB9I 
EF91 
128E6 
6AQ5 
6AQ5 
6X4 
35W4 

9/- 
9/- 
9/- 
7/- 
ó/- 
5/6 
ß/- 
8/- 
7/6 
7/6 

ELECTROLYTICS Mould Seals 

8+ 16 450' v. 3/- .05 71d. 
32 +32 450 v. 4/4 .04 7,1 
8.450 200MA 450 v. 2/3 

Resistors. -) watt, í)d. ; watt, 2d. ; 

I watt, 3d. ; minimum, 12 each. 

3 Valve Amplifiers. -A.C. only. 4 watts 
Output. Tone Control, etc. Few only 
suitable all types Pickups), f3 7s. 6d. each. 

Radio Cabinet Kit. -Complete, size 
I!tin. x 7in., x Sin., 26/6 each. 

All goods offered subject to being unsold. 
Equivalents will be supplied unless otherwise 
stated. All valves guaranteed. Terms : 

Cash with Order or C.O.D. Packing Free. 

Postage at cost on orders under f5. 
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W. B. SUPPLIES 4íñ °CHESTER, 4. 
Tel.: CENtral 4246. 

Terms Cash with order. Orders under 201 - 
add 6d. postage, etc., over 20,'- add 1/ -. 

RECTIFIERS. -250 volts, 60. Mots, 5/- ; 
75 Mc /s. 7/8. 
GERMANIUM DIODES.- G.E.C., 1.13 
each. Valves VS70, Voltage Stabilizer, 2/ -. 
6V6GT American, 8 /11. 
TAXLEY TYPE SWITCHES. -2 pole 
6 way (2 bank). 2/3 : 4 pole 3 way midget. 1/8: 
5 K. wire wound pre -set pots. V -: midget 
pre -set pots, 550, 9d. : 1000, 1 /, 
SPEAKER FRET. -Woven, 12ín. x 12in.. 
2 /6. Expanded metal (gold), 12in. x 12ín.. 
4/8 : 121n. x 181n.. 8/9. 
METERS.-20 amp. eharge /discharge, 
centre zero D.C., 7/6 ; 40 volts D.C. meters. 
6 / -. 
Y'ALVE HOLDERS. -ÚX4, paxoltn, 2/- 
dozen. 
CHOKES.-10 Hys. 60MIs., 8/8 ; 80 Mls.. 
8/8 ; 100 MIS., 7/8 ; 5 Hys 200 Mls.. 7/6. 
INTERFERENCE SUPPRESSORS Tor 
radio. complete with instructions, 51 -. 
II.T. BATTERIES. -Midget, 60 volt + 14 
volt, tested, 2/- each. 
CAN CONDENSERS. -8 mid, 500 volts. 1 / -. 
FILAMENT TRANSFORMERS. -New 
stock, mains input 6.3 volts 2 amps. output., 
8/11 ; 12 volts 1 amp., 8/6 : 12 volts 2 amps. 
13/8. 
WIRE WOUND RESISTANCES- Tapped 
3000 2ín. long with feet. 1/3. 
VARIABLE CONDENSERS. -Air spaced, 
50 PF, 1/- ; 115 p1,. 2/8 : 500 p1,, 51 -. 
(CRYSTAL SET COILS. Medium wave, 
1/3 : long and medium wave with reaction, 
with circuit, 3/9. 
SPECIAL OFFER, CAR TYRES. -Ex 
W.D., as new, 59/8: with tube, carriage 3 / -. 
size 500 a 19 only. 

BENTLEY ACOUSTIC Corp., Ltd., 
38, Chalcot Road, N.W.1. PRImrose 9090. 

074 81- 61'7 8/8 13 8/8 HL1320 6/- 
I (6 8/- 6Vrig 7/- 57 

88/66 

8 KF3i 8/8 
1 U6 8/8 6X4 7/8 eß 8/8 KT2 5/- 
106 8/8 6X5 7/- 72 4!6 KTWri2 6/- 
11,4 6/- 6Z4 8/- 76 7l- KTN'63 8/8 
1 L11.5 4/8 7C5 7/6 77 8/- KTZ63 8!8 
1 LN5 4/8 7C6 7/8 83 8/- KT66 39/8 
1R5 7/- 7D8 8!- 85A2 10/6 11H4 6/8 
18:5 7/- 7117 8 807 7/6 Mepen 51- 
1T4 71- 7Q7 8/- 955 5/- Mvepen 7/8 
21)21 8/8 7117 8/8 1763 81- N77 6/8 
2K2 4!6 787 7/8 9002 5/6 OD3 8/6 
3116 9/8 802 2/6 9003 5/6 PCC84 19/8 
aq5 10/- 992 3/- ACr23 10/6 l'CFBO 12/6 
51,'4 81- 1002 10/6 AL80 4/8 PEN40 7/6 
5Y3 7/6 10F1 10/- APO 7/8 PLIS 18/- 
5711 8/6 IOLD1110/- ATP4 3/- P1.81 10/- 
6A7 8/6 10813 10/- BUM 7/8 P1.82 10,/- 
6.A137 8/- 1193 6/- CBL1 17/8 881I3 4/- 
134C7 8/8 12A6 8/8 DL72 9/8 PM125I 7/8 
fiAK:í 7/6 12A117 1916 DL93 8/- PY80 10/- 
6AM6 8/812AT7 7/- 118PY82 8/8 
6AQ5 9/- 126117 9/- EA76 10/- QP230 8/- 
63T6 8/- 12AX7 7/- EAC9I 9!- (987020 10/8 
6RA6 8/8 12BE6 EB34 1/6 Q815015 
68It6 6/6 12C8 7/8 EB91 8/- 10/8 
6B36 6/6 128.1 30/- EBC33 7/6 11511 19!- 
611R"6 7/6 12H6 2/8 EC91 7/- 81.4 7/8 
6C4 7l8 1235 6/- ECC33 9/- 8841 2/8 
8CH6 8/8 12E8 8/6 ECY735 9/- 8Pt] 9/e 
61,17 9/6 12337 7/- ECC82 10/6 8130 5/8 
6832 6/- 128K7 8/8 ECCSI 7/8 TP'1'1 8/8 
6F33 9/6 128Q7 8/6 ECH42 10/- U329 10/8 
6116g 2/6 128117 716 EF36 4/8 1/A842 12'- 
13.15g 5/- 12Z3 8/8 EF39 616T 39/8 
6J6 7/8 (3D1 8/- EI 5/- UF41 9/- 
8J7g 5/- 14117 10/5 EF50A 8/- UL41 9/- 
6K6g 608 14R7 10/8 F.P54 5/- UDC 10/- 
6K7g 5/- 1592 4/- EF73 10/- UY41 9/- 
61(8g 8/- LB 8/- E880 10/- VP? 8/8 
8L7g 7/6 I9H1 10/- EF91 6/8 VP2B 10/6 
6N7g 7/6 19114 85/- ELIO 6/8 VP4 808 
BR7g 8/- 201.1 1108 EL38 20/- V'P23 8/6 
06A7 816 251.6 8/6 EL91 8/8 VP41 7/8 
68117 5/6 30 7/8 EM34 10/8 VR53 5/- 
6837 8/- 30L1 -11/8 EY51 11/- VT5O1 8/- 
88E7 8/- 351.6 8/- EY91 7/6 X24 10/8 
68N7 8/8 42 8/- FC'1 10/8 X66 7/8 
6U0(UX)7/- 42Mpt 15/- H30 5/- Z719 101- 

Post 6d. each. 24 hour C.O.U. service. AS 
based and guaranteed. Complete lint. free B.A.E 
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Oscillatory Circuits 
AN EXPLANATION OF THE WORKING OF THE VALVE AS AN OSCILLATOR 

by F. E. Apps 

OSCILLATORS can be said to be in two different 
classes. One is the type that is required to 
give large power output such as R.F. heating 

apparatus or transmitters, and the other is the type 
that gives stable frequency output with very little 
power output. The latter is used in superheterodyne 
receivers. Continuous oscillations can be set up 
in an oscillatory circuit_ in several ways. They are 
the H.F. Goldschmidt generator, the Poulsen arc, 
the thermionic valve and the Rochelle salt crystal, 
and including, of course, the latest device, the 
two -point contact transistor. The Goldschmidt 
generator and the Poulsen arc are now obsolete. For 
the purpose of this article we will deal with the 
thermionic valve and its circuit or circuits. 

For a circuit to be in a state of oscillation it :s 
necessary to have two parts of the circuit capable of 
storing energy and passing this energy from one part 
to another at the natural frequency of the circuit. 
These two parts of a circuit are the inductance, 
which stores energy by means of its magnetic field, 
and the condenser, which also stores energy in its 
electrostatic field. In Fig. 1 we see an oscillatory 
circuit in combination with a three -electrode valve. 
When the D.C. voltage to the anode is made anode 
current commences to flow through L1, which is 
magnetically coupled with L2, so that as the anode 
current increases an increase of flux from LI cuts 
across L2. This induces a voltage in L2 which is 
applied between the grid and cathode of the valve. 
Oscillation of the grid circuit will now take place at 
its natural frequency. This will cause the grid of the 
valve to vary its potential from positive to rlegative, 
and thus cause fluctuations of the electron stream, 
thus varying the anode current of the valve at the 
frequency of the grid circuit. Now if the coupling 
of LI L2 is sufficiently close the effect of the varying 
potential of the grid circuit upon the anode current, 
and the alteration of anode current through LI upon 
the grid circuit via L2, will, if correctly arranged, 
cause the circuit automatically to fall into oscillation 
at the frequency of the grid circuit, and oscillations 
will be maintained. 

Maintenance of Oscillations 
Oscillations will be maintained only when the 

power fed back is equal to or greater than the power 
dissipated in the circuit. This can be expressed as 
follows: - 

When the anode coil supplies energy in phase with 
the oscillatory current in the circuit - ;Energy intro- 
duced into the LC circuit= (wMI,)I watts. 

Net loss of energy in LC circuit is at the rate of 

I-R -(o MI,)I watts =l2 (R 
-MCm 

since Vg= pc 

This shows that when M is equal or greater than 
CR /gm oscillations will be continuous. 

The foregoing, with Fig. 1, applies only to small 
oscillators where large power is not required. When a 
large output, as for a transmitter, is required the 
circuit is then modified as Fig. 2. It will be noticed 
in this case that the feed -back coil is in the grid 
circuit, so that more power can be drawn from the 
oscillatory circuit which is in the anode lead. The 
action of the two circuits is very similar. On switching 
on the H.T. a shock is given to the circuit by the slight 
change in current, and oscillations are set up. To 
maintain the oscillations the coupling between the 
two coils must be such as to allow the grid /cathode 
voltage variations to supply enough power to make 
good losses through damping. 

The Hartley Oscillator 
Generation of oscillations 'is possible when the ° 

oscillatory grid voltage Vg is more than 90 deg. out of 
phase with the anode oscillatory voltage Va. Also 
the energy supplied to the oscillatory circuit must 
be in the correct phase and be sufficient to overcome 
the losses through damping. The action is as follows 
(see Fig. 3). The oscillation set up in the tuned 
circuit produces an oscillatory voltage across that 
part of the coil which is between grid and cathode. 
Now for self oscillation this voltage must be in 
antiphase to the anode /cathode voltage, i.e., the 
voltage across that part of the coil between anode 
and cathode. In Fig. 3 it will be noticed that this is 

TUNED GRID FEEDBACK 

Fig. I. 

TUNED ANODE HARTLEY 

Fig. 2. Fig. 3. 
Some standard oscillator circuits. 

CUL PIT TS 

Fig. 4. 
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done by connecting the cathode to a point on the 
coil between the points connected to anode and grid. 
This point is obviously always at an intermediate 
potential between the anode and grid points. Thus, 
if at any instant the anode point on coil is positive 
to the cathode point, then the grid point must be 
negative to the cathode point at the same instant, 
and so the voltages from anode to cathode and grid 
to cathode are always in opposite directions. The 
grid condenser and grid leak are to isolate the grid 
from the H.T., and to produce an automatic negative 
bias for the valve so as to increase its efficiency. 

The Colpitts Oscillator 
The Colpitts oscillator, Fig. 4, is similar in action 

to the Hartley. The circuit differs from the Hartley 
in that the grid excitation is direct capacitive, whereas 
the Hartley is direct inductive. When an oscillatory 
voltage is developed across the tuned circuit the 
cathode potential is intermediate between the anode 

and grid potentials, Va and Vg are in antiphase and the 
circuit is self -oscillatory. 

When the circuit is used on high frequencies it is 
found sufficient to place the LC circuit between 
anode and grid and rely upon the inter -electrode 
capacity of the valve to provide grid excitation. 

Frequency Variation 
Now although the frequency at which a valve will 

oscillate may be stated as 

f- 108 
2 r Vi LC 

this is, in fact, not exactly the truth because frequency 
also depends on the valve constants ra and gm. It 
also depends upon the LC values of any circuits 
coupled to the oscillatory circuit, and the inter - 
electrode capacities of the valve. Unless all these 
remain constant frequency variation will occur. 

(To- be continued) 

Portable Lifeboat Radio 
THEHE 

Marconi International Marine Communication 
Ltd., now has in production a new portable 

radio transmitter and receiver for use in ships' life- 
boats. Known as the " Salvita," it is completely 
self- contained and watertight and will float after 
having been thrown into the sea from the deck of a 
ship in distress. 

As long ago as 1931 the Marconi Marine Co. 
designed and produced a small portable transmitter 
for use in small boats, such as the dories used in 
line- fishing on the Newfoundland Banks, where 
sudden fog so often hid the dories from their parent 
craft. 

The new " Salvita," descendant of these earlier 
sets, meets the requirements of the latest G.P.O. 
specification for this type of equipment, and has 
successfully undergone most stringent tests simulating 
the worst conditions likely to be encountered at sea 
anywhere in the world. 

A specimen "Salvita " was operated while being 
continuously shaken on a special vibrating table. 
Then followed a bump test during which it was 
subjected to 500 jolting bumps at the rate of one per 
second with a free drop of lin., after which it still 
functioned perfectly. Its next ordeal, under dry-heat 
conditions, consisted of 10 hours in a temperature of 
70 deg. C., followed by two hours of continuous 
working at 55 deg. C. 

Perhaps the most dramatic test to which the 
" Salvita " was subjected was the 30ft. drop test in 
which the set was actually thrown from a height of 
30ft. into water, and operated at full efficiency after 
it had surfaced and been recovered. 

The " Salvita " is housed in a cylindrical case a 
little over 2ft. in height and painted bright yellow for 
easy recognition in water, and is fitted with stout 
carrying handles which are also used to pass lashings 
round to hold the " Salvita " steady for operation. 
The upper portion of the case contains a medium - 
and short -wave transmitter and medium -wave 
receiver, all the operating controls being placed on the 
circular top panel and covered by a watertight lid 
when not in use. The transmitter, which is crystal - 
controlled, can be switched to either 500 kc /s or 
8,364 kc /s. 

New Hi -fi Recording Tape 
E M.!., who were the first to institute immediately 

after the war the new technique of magnetic 
tape- recording for all " His Master's Voice," Columbia 
and Parlophone records also pioneered the manu- 
facture of the tape itself, and their plant, at Hayes, is 
the largest and most up-to -date production unit in 
the country. 

They now introduce a new high -quality recording 
tape for professional or general use ; the same tape, 
in fact, which is used in the studios for the initial 
recordings for all " His Master's Voice," Columbia 
and Parlophone discs, as well as for the recently - 
released " His Master's Voice " and Columbia tape 
records. 

Outstanding features of the new Emitape are high 
sensitivity, marked anti -static characteristic, and 
freedom from curl -the latter ensuring uniform and 
close contact with the head and, therefore, uniformity 
in recording and reproduction. In addition, the 
P.V.C. base used instead of cellulose acetate gives 
high tensile strength (71 lbs. per }in. width) and 
yield point (41 lbs. per in. width) ; very low elastic 
elongation (less than 0.5 per cent. at 1 lb. load, 15 
secs. application) and longitudinal temperature 
co- efficient (4 x 10-5 per degree F) ; negligible 
humidity expansion. 

Sensitivity is considerably higher than previous 
tapes (9 dB above H50 tape) ; the print signal is at 
least 60 dB below the test signal after close contact 
for five minutes ; the basic unweighted noise from a 
properly erased tape is at least 65 dB below peak 
recording level, and modulation noise at least 50 
dB below peak modulation at 2 per cent. total 
harmonics. 

Prices 
Typical prices are : 5in., double- sided, plastic 

spool, with 600ft. of tape -type 88 at £1.1.0, and 
type 77 at £1.10.0 ; 7in. spools (1,200ft.) cost 
£1.15.0 and £2.8.0, respectively. 

A comprehensive range of editing and jointing 
accessories are also available. 

Emitape is marketed by E.M.I. Sales and Service, 
Ltd. (Recording Equipment Division), Hayes, 
Middlesex. 
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MIDGET RADIO CABINETS 

This w- ell-known cabinet of which 
thousands have keen sold is ideal for 
every constructor. Complete stilb 
chassie, dial, baekplate, cord drive, 
pointer and dial dnun. 

Prico 271 each. 

CHOKES 
20H, 2500, eiO ni.A. Clamp 

construction 611- ea. 
1011, 21100. !'0 mA. Clamp 

Construction 9,3 ca. 
3H, 250 mA., 21100. Folly 

eh rooded 113 ca. 

TRANSFORMERS FOR BATTERY 
CHARGERS 
2ll) v. Input Tapped C -12 v 

1 anon 131 ea 
230 v. Input Tapped 0 -12 v. 

:3 amp. 18 /- ea. 
(Moth with tap on Primary for 2.5 v. 

Pilot light.) 

LOUDSPEAKER CABDIET3 

Thivattraetive walnut finished cabinet 
is aval/tare tor tif in. or tin. speaker 
cala. Metal speaker fret, complete 
with- hack and rubber jest. 
Rdin. type : 

Me.tsnres S lin.' 96in, e 41 Ln. at hase. 
1 "ice 15/6 each. 

Sin. type : 

Measures 101in. te 101 in. 36,. xt 
base. Price 16(6 roch. 

CARRYING CASE 
Suitable for use as a pro- 
jector or recording case, size 
13in. :. Odin r ih r,. Internat 
dimensions t 1lin. long, Ill in. deep, 5d in, iront 
H.T. Rd in. rear IL.'l'. With a 
black recins finish. P'eioht 
Silk.... .. . 7 

Pont atol pocking 2 0. 

" CLEH " Travelling Iron 
with Arhestoe Stand. 
Him 4in. 2in.: _ .. in. 
,dpolnv hand le, -te 
w 5th lead and un itch to .n- 
able it to he used on a 
voltage betwen 110 :má 2'111 

v. A.R.C. adapter io fitted 
on the leid..t 0,0ur as avail- 
able: Blue, Green, etc.) ... 426 'a. 

SENTERCEL RECTIFIERS 
EMI, 3/9 -a. ; RM?, 4/2 ea. ; RM3, 
5/- ea. ; R 14, 16/- ca. 
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ALPHA FOR VALVES 

MS/ PEN' ... ... ... 5/- 
379 ... ... 10.8 

... ... 
- 

Yi1 ]ïi . ... ... 8i- 
, . ... ... ... 38 

YF,\_!O.A ... ... ... 4i- 
PL33 ... ... .,, 9,8 
PL1 
YL92 103 
PL93 ... ,,. . 13/- 
FM1211 ... ... ... 10/- 
PY91) 111- .., ... ... 
PY9I .. ... . 1 / 
PYBL ... ... 198 
rx23 
QP21 ... a790............ 55 
. _ ... 9P*P) ... .., 8/9 

r TP26 ... 
L?lq 
U.'- ............. Si- 
L`!5 ... ... ... ... 1416 
L9l ... ... ... ... 10'- 
i?91... ... ... ... 10i8 
l'-N13... ... ... ... 101- 
CwIL.. ... ... ... 14l6 
UUO... ... ... ... )Oh 
UAF4'2 ... ... ... 12/- 
111141 ... ... ... 9'-. 

.. UBC4l ... ... 11/' 
UC'H42 ... ... ... lli- 
CF41 ... ... 

VR53 
l'R54 
F'R,S.i 
PR59 
VR57 
VRti.i 
V'R1ì.',A 
VHOti 

V'R91 
V"R!r! 
VRIn3I30 
VHI10 
VLtlL7 
VR123 
VR 

V19r+1110 
1I°:a 
V..1." _, 

VI f I 1 

V1 77. .. 
tc a ... 
SIa 
EOri ... 
Sr,O ... 
T7J ... 
1 r,a 

... 

e, 
EBCIL ... 
ERF90 ... 
Iseut 
RP0142 ... 
ECL80 ... 
EF4L ... 
MM) ... 
E1.2 ... 
EL41 .,, 
ELa? ... 
EM:a ... 
F,YSL ... 
EZ40 
E 7 4 1 - .., 
E14 ... 
FM4/500 ... 
FEN) ... ... 
H031RF7) ... 
HL2;)UU ... 
HP211SP3) 
HR210 
KßC33 ... 
K F3:i ... 
KI,:).) ... 

4iKf,1,:C!, ... 
KT! ... 
KTOL ... 
KT74 ... 
R T ... 
L1521t ... 
LP_!U ... 
MIT) ... 
3 1 H 1 . 4 ... 

... 

... 

... 

... 

... 

... 

.., 

... 

... 
... 
... 
... 
.,. 

"... 
... 

. 
.,, 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
.'. 
.,, 

... 

... 

. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... . 
,.. 
... 
... 
... 
... 
... 
... 
... 
... 
... 
.,. 
... 

... 

11/- 
1118 
91- 

10i8 
11/6 
10 

11l8 
1218 
17./8 
11I8 
9l- 

13/8 

13/- 
g/_ 

10/- 
5/- 
719 
7,8 
61 
8/9 
8I8 
9,'8 
8i8 
9I8 
b/- 

13/- 
8h ' 
6/9 
819 
819 

5/8 
6/9 

... 

.,. 

... 

... 

.. 

... ' 

. . . ... 

... 
. 

... 

... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

.. ... 

... -- 

. . . ... 

... 

... ... 

... 

"' ... 
... 
... 
... 
... 
... 
... 
... 
... 

... 0J8 

... 9/- 

... 8/- 

... 819 

... / ... 3/8 

.. 8/- ... 2/- ... 
--- b,'8 

. . .4 / - ... 9/- 
6/6 

... - 

... 63 

... 9I- 

... 8/- 

.. 

. Sl6 

... g/8 

... ! 

... 8;8 

... loi - 

... 9/- 

... 101_ 

... 11/8 

... 11/- 

.., 9/- 

"ALPHA" FOR SETS OF 
VALVES 

Ten VR91 Il: 'Ill) Vale's Er. litai,41 
new mots, 0;- each, 45/- sit. 

0E9G, tiK70, ,ill7t), 3'L41:, tiVOG. 
37/6 set. 

1113, 193, IT4, 104, or 3V4 or 394, 
30/- cet- 

01:14G, 6K7G, 0Q71]. 2)4511, 23Z411, 
37,'6 set. 

12E90, 1.1071], 12Q711, 35Z4GT, 
351,01)T, or MIT.titiT, 326 set. 

Ter, CAM (EF01), 755. set. 

797. 7B7, 7(10, 7l5, 7Y4, 42/- per set. 

ECH42,. XF41, EBC4I, EL41, 
EZ40, 50/- per set. 

ÚC1142, 1.)1,41, 1: BC4I, l L41, 
CY41, 50,- per .et. 

SOLDERING IRONS 
Solon type 90l Fitted 

Oral Bit .. 10/11 ea. 
Solon type 908 Fitted 

Pencil Bit .. .. 19;11 ea. 
Roth types ate complete with 

approx. fit(. of Henley 3-core 
cable and are suitable for 
239/250 v, 

SOLDERING PASTE 
forge lin soldering paste by Tyne 
l liemleal Co. .Appros. lib., 1,9 per 
Gu. 

METAL RECTIFIER3 
I^_ v. d:tg,.. 1)8 ea. IY v. 1 amv.. 
4'R.. . I>nd,3'- en. ; _51) 
43 mA 3 e !3tl v. 75 ,.A., 716 
ca. , ::un v. ,iU mA., 7,6 ea. 

TERMS: Cash with order or C.O.D. Postage to be added to 
orders as follows : 9d. up to 10/- ; II- up to, 20 /- 1/6 up to 
40/ -; 2/- up to ES. MAIL ORDER ONLY : Send 6d. in stamps 
for illus. catalogue. 

WHEN ORDERING 

MAINS DROPPING 
RESISTORS 

720 Welwyn ^ t//,:t i,o. 400 

7)10 Erie tap at 0090 
1í'.o0 taps at 3750 3000. 

7701 Nains Dropper for 
Midget Radins with a tap 
xt 12311 aIre Sin. Ioug.< 

1.9 en. 

1 8 ea. 

26 ea. 

1:3 en. 

Degole Moit, Dropper .3A, 
cement coated with 

sliders .. 3 8 ea. 
22 an,p, as above 1,200 0 29 rit. 
Green Vitrenns Malus 

Dropper 1,3280 2 taps 1.3 ea. 
Zenith Mains Dropper 9100 2;- ca. 

PANELS, etc: 
Resistor and Condenser 

Panels, over 30 Reins 
guaranteed, including 
wire W0.111á rcsistose 

Resistor and Condenser 
Panels, over 311 Items 
guaranteed ... .. 

T.agboanl, latest type verti- 
cal mounting, with renia - 
tolu and condensers ... 

Tagbeeni, containing I watt 
Reaistore, wire 1ml 
resostus au,! cnndenne'rs... 

PLUGS AND SOCKETS 
T3olgin 2 -pin plug and 

. :hannis 
p 
meting socket, 

for nad na ... . 2;6 ea. 
Notareversible 2-pin plops 

mud sockets ... ... 7)3 ea. 
3- sockets on net "in. 

I;in. to take wander plugs 2d. ea. 

EKCÓ Local /Distant plugs ' 

and s 

1) 

k,tu IO. ea. 
Rnktin 7 -pin Plut and 

Chassis Mounting Smet 2/- ea. 

PLEASE QUOTE " DEPT. P.W," 

TAG BOARDS, ETC. 
O Tag Type and Earth ... 2t. d. ea. 
4 To Type mol Earth ... 31 d. ea. 
Tag Board No.4 .. ... ]d. ea 
G mop 'rag Board, 3)0. per i ooh, any 
length eut up to 1 yinl. ' 

GROUP TAG BOARD 
9 -way Open Type 4in. long 

u i/h to duo fret ... ... 100.' 0. 

MAINS TRANSFORMER) 
3-WAY MOUNTING TYFF MT] 
Pritnat y : 2011- 220 -24o 
Sccnndalies : 271-0- 275 

1/Y) 1T /A 0 -0.3 v. 4 map. 
0 -5 v. 2 amp. Both 
tapped at 4 v. .., ... 17; 6 ea 

MT2 
Primary : 200-220-240 v. 
Se,:ondnries : 330-0-350 v 

cul M/A O-0.3 V. 4-atop. 
1)-5 v. 2 asan. Both tapped 
at 4 v. ... ... ... 17/e ea. 

1T3 
Primary : 200-220-240 v. 
Secondary : 30 v. 2 amps. 
Taps nt 3 y.. 4 v., 5 v., R v., 

8y.,!IV..111v.,13v.,1.5v.. 
18 v., 20 v., 24 v.... ... 1716 es. 

EX GOVERNMENT AND 
SURPLUS CONTROLS 

This m' imbu range is snìlnl,le ior all 
Television constructors. etc. Keep 
your conte dowry when building the ' Argus " or "Simplex" verirrts 
Arai table : 30011, 5000, 1,5000 
double type, 2E 0, 5K a, 11/K a, 
20KO, 25K0, 59110, 200KO, . 
100K0, I mega, 1 mego, l'meg0, 
2 meg a, LOX Cl double type. 

All 1/2 each 

COLVERN PRE SET CONTROLS 
Type CLR 1100/98 1,1)01/11 1/9 sa_ 

Type 1'1, It 1 /20/782.500 ... 1/9 ea 

ALPHA .RADIO SUPPLY Ç 
EVINCES/ CHAMBERS,/ VICTORIA SQUARE, LEEDS 1. 
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Best Buy at Britain's 
C'OMMUNIC'ATIONS RECEIVER TYPE 
R1155.-For world -wide reception. WE 
ARE ONCE AGAIN ABLE TO OFFER 
THESE FINE RECEIVERS ABSOLUTELY 
BRAND NEW IN ORIGINAL TRANSIT 
CASE AT £11/198, plus 10/6 carr. This 
delivery is in really fine' condition. If you 
are contemplating the purchase of one of 
these receivers in the near future, we 
advise you not to delay in order to secure a 
really " MINT " receiver. 
A few slightly soiled models still available 
at £7119/6, plus 10 /6 Carr. A.C. Mains power 
packs for same' at £4/10' -, £515'- and £6/10/ -, 
carr. 3/6. Send S.A.E. l'or full details or 
1/3 for circuit, etc. 
RECEIVER TYPE ('R100.-A super com- 
munications receiver covering 60 kc /s to 
50 mc/s,in six bands. Built -in A.C. mains 
power pack. 2 R.F. stages, 3 I.F. stages, 
variable selectivity Etal Filter. B.F.O., etc. 
Good condition, complete with new valves 
and air tented. A bargain at. £27/10/ -, Plus 
£1 carriage. 
TR.1196 RECEIVERS (25173). -This is a 
six -valve superhet receiver with 465 kris. 
I.F.'s. Complete with all valves -2 FF39, 
1 EK32 2 EF36, 1 EBC33. In Good Condition 
with full conversion data. ONLY 2718 each, 
Plus 218 post. 
POWER PACK TYPE 301.- Contained 
in a neat black case size 8 /in. x 4lin. x 
611n. high. For 200 /250 volts A.C. 50 cps. 
Outputs 250-0-250 v.. 6.3 v. at 2.8 amps., 
6.3 v. at .6 amps. for 6X5 rectifier. 31 v. at 
3 amps. supplies metal rectifier for bias. 

The transformer is a massive Job. Price 
ONLY 37/6. plus 2''6 post. 
15.14.1. OUTPUT METER. -Desk Type. 
consists of a 21in. 1 mA. meter with full 
wave bridge rectifier. Ranges 0.500 millf- 
watts and 0 -5 watts. Brand New and Boxed. 
ONLY 35/- each, plus 1/6 post. 
BRAND NEW METERS. -211n. barrel 
circular flush panel mtg. Moving Coil 
1 mA. at 22/8. 100 micro -amp at 42,6. 
200 mA. at 10/8. Ditto Moving Iron 15 volts 
50 cycles at Pí8. 2in. square panel mtg. 
Moving Coil 20 volt at 7/8. 150 mA. at 716 : 
5 mA. at 7/6 : 500 mA. thermo- couple at E -. 
VALVE BARGAINS. -Brand New boxed 
EL50 heavy duty output pentode 6.3 v. 8.8 
watts. at 7/8. 7193, same as 6J5 with top grid 
and anode at 6 for 10/6, Post paid. 
HEAVY DUTY twin circular polythene 
cable for extension mains leads. etc. Price 
7/8 per dozen yards or 100 yards for only 
39/6. plus 3/6 carr. 
ROTARY POWER UNIT TYPE 104. - 
Input 12 v., Output 730 volt 60 mA. and 6.3 v. 
at 2.5 amp. Fully filtered and.smoothed and 
noise suppressed. Ideal for car radio, etc. 
Only 15/- each. 

X'TALS 
465 kc!s S.T.C. lin. pins suitable for 
crystal gates. I.F. checking, etc. Brand 
new, boxed. 10/- each. 
200 kc /s American G.E.C. yin. pins suit- 
able for crystal calibrators, etc. Brand 
new, boxed. 10/- each. 

6 VOLT H.R.O. VIBRATOR PACK. -Gives 
165 volts at 80 mA., smoothed D.C. Uses 
Mallory Vibrator 6X5G, heavy duty smooth- 
ing choke, etc. In black crackle, cabinet 
size lin. s lin. x tin. Brand new, only 29'8. 
TRANSFORMER BARGAINS. Brand 
new ex - manufacturer's surplus drop 
through. Primary 200!250 volts 50 cps. 
Secondary 310-0 -310 v. 70 mA , 6.3 v. at 3 a. 
4 v. at 2 a. Can he used with either 4 v. or 
6.3 v. rectifier. Only 9 /e, plus 1/6 poet. 
METAL RECTIFIERS. -Heavy duty Se- 
lenium 101in. long with 311n. square plates. 
Two are required for a full wave bridge 
giving 98 volts at 10 amps. Brand new and 
ridiculously cheap at only 57/6 per pair, plus 
2/6 post. R.M.4, 250 volts 250 mA. Only 12/6. 
R.M.2, 4/3 each or 2 for 8 / -. Selenium, 300 
volts 100 mA. Brand new, ex -W.D.. 6'9 each. 

CHARLES BRITAIN 
(RADIO) LTD. 

11, Upper Saint Martin's 
Lane, London, W.C.2. TEM 0545 

Shop hours, 9-6 p.m. (9 -I p.m. Thursday) 

-OPEN ALL DAY SATURDAY 

COPPER WIRE 
COTTON COVERED SILK 

'COVERED 
S.W.G. 2 ors. 4 ozs. 2 ozs. 4 ozs. 

16 1/4 2/- 1/4 2/- 
17 I/4 2/1 1/4 2/1 
18 I/4 2/2 1/4 2/2 
19 I/5 2/3 1/6 2/5 
20 1/5 2/4 I/7 2/8 
21 I/S 2/5 1/8 2/10 
22 1/6 2/6 1/9 3/- 
23 I/7 2/7 1/10 3/2 
24 1/7 2/8 1/10 3/2 
25 1/8 2/9 1 /II 3/4 

27 1j10 3/11 2/1 3/8 

28 1/10 3/2 2/2 3 /IO 
29 1 /11 3/4 2/3 4/- 
30 2/- 3/6 2/4 4/2 
31 2/1 3/7 2/5 

. 
4/4 

32 2/I 3/8 2/7 4/8 
33 ; 2/3 3 /II 2/10 5/2 
34 2/4 4/2 2/1I 5/4 
35 2/6 4/5 3/1 5/8 
36 2/7 4/8 3/3 6/- 
37 3/- 5/6 3/5 6/4 

6/8 38 
39 

3/4 6/2 
3 /10 7/2 - - 

40 4/6 8/- 411 7/8 
POSTAGE EXTRA. 

POST ORDERS ONLY PLEASE. 
Send stamp for comprehensive lists. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet, IS / -, post I/- 
A REAL CRYSTAL SET, NOT A TOY 

POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 

ETTER 
AR G A I N S 

METERS -BRAND NEW -BOXED 
FSD Scale Size Type Fit Price 

25.0.25p4 2ín. MC Pr.Rd. 35/- 
100pÁ 3lin. MC Fl.Rd. 35/- 
100.0.100pA Blank 1 /in. MC Pr.Rd. 20/- 
500/rA 2v. AC 3 ;in. MC Fl.Rd. 22/6 
imA 
2mA 
5mA 
5mA Lines 
10mA 
10mA 
20mA 200A 
25mA 50A 

40/ 2mA 
100mA 300mA 
100mA 
150mA 

ZW A 
250mA 
500mA 
lA 
lA 
2.5A 

3A 
4 or 6A 

20A 
20.0.20A 

4O -60.n (230v.) 
2v.AC 
15V. 
10v. 
15.0.15v. 
20v. 

Various 3; in. MC F1.Rd. 17/6 
0/10 2in. MC Pr.Rd. 13/6 

2in. MC Pr.Rd. 12/6 
21n. MC F1.Sq. 7/- 
21n. MC F1.Sq. 5/6 
3;in. MC F1.Rd. 7/- 
411n. MC F1.Rd. 20/- 
31in. MC FI.Rd. 7/- 
31in. MC FLRd. 7/- 
21n. MC Pr.Rd. 6/- 
21n. MC F1.Sq. 8/6 
2in. MC Fl.Sq. 5/6 
3lin. MC FLRd. 7/- 
311n. MC FLRd. 7/- 
21n. TC F1.Sq. 7/- 
31in. MC FI.Rd. 7/- 
31in. MC Fl.Rd. 7/- 
3}in. MC Fi.Rd. 7/- 

2/21in. TC Pr.Rd. 7/- 
21[n. MC Pr.Rd. 7/- 
21in. MC Pr.Rd. 8/- 
71n. MC F1.Rd. 25/- 
21n. TC Pr.Rd. 6/- 
2in. MI Pr.Rd. 8/- 
21in. MC FI.Sgq. 10'- 
31 in. MI F1.Rd. 8'- 
2in. MC FI.Sq. 8'8 
21in. MC Pr.Rd. 7/- 
Gin. MI Pr.Met.30!- 
Bin. AC Pr.Met. 80I- 
311n. MC F1.Rd. 22/8 
311n, MI FI.Rd. 8/- 
311n. MI FI.Rd. 8'- 
31in. MC FI.Rd. 7/- 
2in. MC FI.Sq. 8/- 

20i., 31in. MI FI.Rd. 8/- 
List and enquiries, S.A.E. please! Terms' 
Cash with order. Postage extra. Immediate 
despatch 
Callers and Post. Callers only 
W.A. BENSON (PW), SUPERADIO 
308, Yathhoae Rood. (W'chapeD, LTD. 
Liverpool 13. 116 W hiteohapel, 
STO 1604 Liverpool 1. ROY 1130 

COMMUNICATIONS RECEIVER R.1155. 
The famous ex- Bomber Command Receiver 
known the world over to he supreme in its 
class. Covers 5 -wave ranges 18.5 -7.5 mets, 
7.5 -3.0 me /s. 1.500 -600 kc's. 500 -200 kc /s. 
200 -75 kc /s, and is easily and simply adapted 
for normal mains use, full details being 
supplied. Aerial tested before despatch 
these are BRAND NEW IN MAKER'S 
ORIGINAL TRANSIT CASES. ONLY 
£11'19/6. 
A.C. MAINS POWER PACK OUTPUT 
STAGE. -In black metal case enabling 
the receiver to be operated immediately 
without any ritodification, can be supplied 
as follows : -Less Speaker. £4'10/- : with 
61in. P.M. Speaker, £51110' -. 
DEDUCT 10'- IF PURCHASING RECEIVER 
& POWER PACK TOGETHER. 
Please add carriage costs of 10'6 for Receiver 
and 5'- for Power Pack. 
TRANSFORMERS. Manufactured to 
our specifications and fully guaranteed 
Normal primaries. 425v. -0-425 v. 250 ma.. 
4.3 v. 4 a., 6.3 v. 4 a., 5 v. 3 a. ONLY 50 /- 
350 v.-0-350 v. 160 ma., 6.3 v. 6 a., 6.3 v. 3 a., 
5 v. 3 a. ONLY 42/6 ; 250 v.-0-250 v. 100 ma., 
6.3 v. 6 a., 5 v. 3 a. ONLY 32.'6. 350 v.-0- 
a50 v. 150 m.s., 6.3 v. 5 a., 0-4 -5 v. 3 a. ONLY 
32/6. The above are fully shrouded upright 
mounting. 5.5 kV. E.A.T. with 2 windings 
of 2 v. 1 a., ONLY 72/6 ; 7 kV.E.H.T., with 
4 v. L a.. ONLY 82/8. PLEASE ADD 2'- 
POSTAGE FOR EACH TRANSFORMER. 
CRYSTALS.-British Standard 2 -pin 500 
kas, 15 -. Miniature 200 kc's and 465 kens. 
10'- each. 610 

VOLT VIBRATOR PACKS.-Made by 
H.R.O. of America. Output 165 v. 80 ma , 

6.3 v. 3 a. Contains 6X5 rectifier and full 
smoothing. Self contained in black 
crackled cabinet size 7ín. x 711n. x 6ín. 
ONLY 29/6 (postage, etc.. 2/ -). 

AMERICAN ROTARY TRANSFORM - 
ER.S. 12 v. D.C. input, output 255 v. 65 m.a., 
Useful for car radio, or running electric 
shaver from car battery, etc. ONLY 22/6. 
VACUUM ,PUMPS. -These are ex- R.A.F. 
rotary vane type, and are ideal for handy- 
men and model makers, etc. New and 
Unused. ONLY 22/8 (postage. etc., 2.' -). 

INDICATOR UNITS, TYPE 6.- Contain 
VCR97 Tube with mu -metal screen, 4 valves: 
EF50 and 2 of EB34. NEW CONDITION. 
ONLY 59/8 (carriage, etc., 7/6). 

" PEE ".-45 Mos. I.F. Strips. The strip 
that is ready made for the London Vision 
Channel. Complete with 6 valves, EF50 
and 1 of EA50. BRAND NEW. ONLY70 / -. 
B.F. UNITS TYPE 26 & 27.-For use with 
the R1355 or any receiver with a 6.3 v. supply. 
These are the variable tuning units which 
use 2 valves EF59. and 1 of EC52. Type 26 
covers 65 -50 Mrs. (5-6 metres) and Type 27 
covers 85 -65 Mrs. (3.5 -5.0 metres). Com- 

pMAKER'S CARTONS. ONLY 
and 

ONLY 35 /- 
NEW 

achIN 
MODEL MAKER'S MOTOR. -Only 2in. 
long and Ilan. diameter with lin. long 
spindle. Will operate from as low as 41 
volt dry battery. ONLY 1011. 
CHASSIS OF INDICATOR 233. -Con- 
talus VCR97 C.R.T. holder, 11 valve- holders, 
resistors, condensers, etc., etc. BRAND 
NEW ONLY 10'- (carriage, etc., 5/ -.). 

METERS 
F.S.D. SIEF: AND TYPE PRICE 
1 m.a. D.C. 2 ;ín. Flush square 15 /- 
1 D.C. 21in. Flush circular .22/6 
1 D.C. 21in. Desk type 25/- 
5 D.C. 21n. Flush square 7/8 

10) D.C. 21in. Flush circular 12/8 
150 D.C. 21n. Flush square 7/6 
500 thermo 2in. Flush square 5/- 
500 thermo 2in. Prof. circular 5'- 
20 amps D.C. 2in. Proi. circular /8 
40 amps D.C. 2in. Prof. circular 7/6 
30 -0-30 amp D.C. Car type moving Iron 5/- 
15 volts A.C. 21ín. Flush, cire., mou. iron 816 
All meters Brand New In Maker's Cartons 
Amounts given for carriage refer to inland only. 

U.E.I. CORPORATION, 
138, Gray's Inn Road, London, W.C.! 

(Phone : 'l'EI(miuo, 7937 ) 

(Open until 1 p.m. Saturday,. We are 2 
mitts. from High HoUwrn (Chancery 
Lane Station) and 5 min,. by bus from 
King's Cross.) 
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Pi'ogratnme Òin 01'S 

Oscar Wilde Centenary 
THE centenary of the birth of Oscar Wilde 

was honoured by an excellent production of 
his " An Ideal Husband," which probably 

ranks a long way behind " The Importance of Being 
Earnest " as second of his four major dramatic 
works. The play itself is based on a clever enough, 
if too period, a story and it glitters with some of the 
master's choicest epigrams. " To love oneself is to 
start a lifelong romance," and " I always pass on 
good advice. It's the only thing to do with it. It's 
never any use to anyone," are two that remained 
in my memory. But the situations, particularly the 
bracelet and the eavesdropping ones, are contrived 
with frightful artificiality and the play lacks the 
spontaneity and virtuosity of the immortal " Impor- 
tance," in which the continuity of thought and 
purpose never flag for an instant. 

The piece was brilliantly handled and given all 
the necessary period brashness and cynicism by 
Janet Burnell, Ursula Howells, Dorothy Primrose, 
Malcolm Keen, Monica Gray, Christine Bocca, 
Michael Ingrams, Richard Bebb and others. 

Other Plays 
The implications of our reactions to learning that 

our father had been hanged for murder formed the 
basis of a most interesting play, " A Question of 
Fact," by Wynyard Browne, in Saturday Night 
Theatre. Angela Baddeley played the part of the 
mother who reveals the secret, and another as well, 
with great éclat and verve. This was the role in which 
Gladys Cooper was so successful in the stage pro- 
duction last winter. Patrick Barr brought out all 
the horror and pathos of his ancestry and Joan 
Hart backed him up nobly as his wife. 

The Curtain Up series of thrillers were of 
varying vintages. Best of the lot, I thought, was 
" The Brothers " by Rex Reinits. ' At least it had 
a purpose, in addition to setting out to merely 
excite. The compassion of Stephen Wayne, a police 
officer, for his worse than ne'er -do -well brother 
Larry gave the, otherwise fairly normal thriller a 
moral tone and a quality absent from most plays of 
this genre. The scamp Larry was engagingly played 
by Richard Bebb and his higher- minded brother 
excellently handled by Hamilton Dyce. Sheila Burrell 
made much of an undeservingly forgiven wife. 

" Fever Bark " was a laborious effort at telling, in 
documentary form, the story of the discovery and 
development of quinine. There didn't seem to be 
anything like enough interesting material to hold 
one for fifty -five minutes. I hope we'are not given a 
similar type of programme dealing with castor oil ! 

As Forecast 
The 8 a.m. weather forecast one Monday contained 

the following sentence : " Only a moderate drying 
day can be expected." This seems to me to be the 
most practical and sensible justification I have ever 
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Our Critic, Maurice 
Reeve, Reviews Some 

Recent Programmes 

heard contained in one of these plaguy nuisances. 
Also, on that particular morning, it was exactly 
correct. But, on second thoughts, I wonder if the 
British housewife was being assisted in what must be 
one of her most arduous duties ? Or did it relate to 
the harvest or something quite different? Anyhow, 
be that as it may, if she did take it as being for her 
especial benefit, she must have found it very useful. 

" Any Answers " is Freddy Grisewood's postscript 
to his " Any Questions " programme and seems to 
be the substitute, half as long, to " Dear Sir." In it, 
listeners send in their comments on what they have 
heard the previous Friday. Is your answer- really 
necessary ? 

Gilbert Harding has commenced a bi- weekly 
series of 15- minute interviews with famous people 
who would seem to be " in town to- night," though, 
in reality, interviewer and subject may be many 
miles apart. The BBC welcomes suggestions for 
interview -ees. The first two I heard were very urbane 
and pleasant. Mr. Harding is, of course, a past - 
master at this sort of thing, and given suitable subjects 
for interviewing the new feature should prove a 
popular success. 

A Question of Time 
An interesting, if saddening, reflection on the 

relative estimation in which the public holds the 
various avocations and pursuits of mankind was 
recently provided by the time allotted to two con- 
secutive items. I say " in which the public holds " 
advisedly because, although it was not consulted 
beforehand as to how much time it would like given 
to each of the subjects, any more than it was asked 
whether it even wanted the subjects at all, the BBC, 
having chosen them, was doubtless perfectly correct 
in apportioning to each the duration it did. 

The two items were, first, 15 minutes to " A 
Great Management," the story of the Vedrenne- 
Barker management at the Court Theatre, London, 
commencing in 1904, followed by 45 minutes of 
" A Man and his Music," a personal tribute to the late 
Carroll Gibbons. 

Now, the Vedrenne- Barker era at the Court was 
probably the most famous managerial enterprise in 
the history of the British theatre. Amongst its 
achievements were the first productions of some of 
Shaw's finest works. In any case, the theatre is 'a 
not unimportant part of our national life affecting 
our prestige and standing among the nations. On 
the other hand, Mr. Carroll Gibbons and his music 
was, well, just Mr. Carroll Gibbons and his music. 
What would you do, chums ? 

www.americanradiohistory.com

www.americanradiohistory.com


54 PRACTICAL WIRELESS January, 1955 

50th Anniversary of the Invention 
of the Thermionic Valve 

SIR AMBROSE FLEMING, whose birthday 
anniversary was on November 28th, reporting 
on his experiments in a personal letter to 

Marconi, re- 
marked in con- 
clusion, " I have 
not mentioned this 
to anyone yet as it 
may become very 
useful." Just how 
useful it was to 
become the future 
had yet to reveal. 

His immediate 
objective had been 
to . find a more Some early production models of 
sensitive a n d the raIve 
reliable method 
whereby the high- frequency alternations of the feeble 
current in a receiving aerial could be rectified, or 
caused to flow in one direction only, so that the current 
might be capable of operating instruments such as 
an ordinary galvanometer, whereby the strength 
of the signal could be measured with accuracy. 

Recalling the results of experiments which he had 
made some years before when associated with the 
original Edison Electric Light Co. of London, 
Fleming saw that in them lay a possible solution of 
his problem. These investigations had concerned 
the passage of electric currents through rarefied 
gases. It had been noted that if two electrodes were 
separated in a partial vacuum and one of them 
such as a carbon filament was made hot, current 
would flow across the space between them provided 
that the potential of the cold electrode was made 
positive in relation to that of the hot one. If the 
polarities of the electrodes were reversed no ordinary 
voltage would cause any current to flow at all. 

Nothing was known of electrons in those days, 
and it had been assumed that the current was con- 
veyed by particles of negatively charged carbon thrown 
off from the incandescent filament. In 1899, however, 
Sir J. J. Thompson had proved that it was, in fact, 
particles of " disembodied electricity " unassociated 
with matter in atomic form and far smaller than any 
atoms. 

Fleming connected up one of his old experimental 
bulbs, with its hot and cold electrodes, in a receiver 
circuit using a mirror galvanometer as an indicator. 
At the other side of the room he pressed the key of 
his little spark transmitter and the spot of light 
reflected from the mirror of his galvanometer leapt 
across the scale to proclaim the immediate success of 
the world's first wireless valve. That was in November, 
1904. 

London by private -evening study while helping to 
maintain himself by taking a post as clerk on the 
Stock Exchange. He was one of the only two in the 

First Class in the 
degree list of 1870, 
when not quite 21 
years old. Took 
post of Science 
Master at Rossall 
College, and, after 
18 months, entered 
the Science 
Schools just estab- 
lished in South 
Kensington,study - 
ing for three years 
under Dr. Frank - 
land. In 1881 he 

was appointed Professor of Physics and Mathematics 
at University College, Nottingham, soon, however 
taking a post as scientific adviser to the Edison 
Electric Light Company. 

He took a leading part in the design of the powerful 
transmitting equipment at Poldhu, Cornwall, which 
Marconi was preparing for his successful attempt to 
span the Atlantic by wireless in 1901. He continued 
to lecture until nearly 90 years of age. 

He died in his 96th year on April 18th, 1945, at 
Sidmouth, where he had spent in retirement the last 
few years of his intensely active life. 

Biographical Notes 
Sir Ambrose Fleming, F.R.S., was born near 

Lancaster on November 29th, 1849. He was brought 
to London at the age of five years. At 14 he went 
to University College School, which was then con- 
ducted in a wing of the College in Gower Street. 
Decided on engineering as a career, at age of 17, 
and, worked for B.Sc. degree in the University of 

the Fleming 
of to -day. 

diode, forerunner of 

Sir John Ambrose Fleming, M.A., D.Sc., F.R.S. 

www.americanradiohistory.com

www.americanradiohistory.com


January, 1955 PRACTICAL WIRELESS 55 

THREE COMPLETELY ASSEMBLED 

"ALL -WAVE " SUPERHET 
CHASSIS 

A GENUINE 
rfl'AV VOW SPECIAL OFFER ! 

OIL kmdt,pj' 
The three receivers 
are for operation 
on A.C. mains, and; 
employ the very 
latest miniature 
valves. They are 
designed' to the: 
most modern specs - 
flcation, great atten - 
Lion having been 
given to the quality: 

.Af reproduction 
which gives excellent clarity of speech and music on both gram, and radio, making them the ideal: replacement chassis for that " old Radiogram," etc. Model B3. A 5 -valve 3 waveband receiver, £12.12.0. (Plus: 

71G carr. and ins.) H.P. Terms 63.4.0 Dep. and 12 Months at 17/8 Model B.3.P.P. A 6 -valve 3 waveband Receiver with PUSH - PULL OUTPUT. £15.15.0. (Plus 7/6 carr. and ins.) H.P. Terms £3.19.0 Dep. 12 Months at £1.2.2. 
Model B.3.P.P. /R.F. A 7 -valve 3 waveband Receiver, Moor-, porating an R.F. stage with PUSH -PULL OUTPUT. £18.18.05 (Plus 7/6 carr. and ins.)- H.P. Terms £4.13.0 Dep. 12 Months at £1.6.9. 

A BULK PURCHASE 
ENABLES US TO 
OFFER THIS "PUSH- PULL" 7- VALVE 

SUPERNET RECEIVER; 
for only £12.19.6. (Plus: 
7/6 carr. and ins.) H.P. 
'Perms 63.4.6 Dep. 
12 Months at 18/4. 
Model AW3 -7 Receivers¡ 
are made by a well - 
known manufacturer 

and incorporate the eat - 
est Osram Valve line -up, having; 

two N78's in Push - Pull for approx. 7 
watts output. They cover 3 wavebands and are for operation 
on A.C. mains. They make an excellent replacement radio- 
.;ram chassis. 

THEY ARE BRAND NEW AND FULLY GUARANTEED. 

This THREE SPEED AUTOCHANGER 
is by a famous manufacturer and is 
offered for £11.10.0. (Plus 7/6 carr. and 

ins.) Normal price 616.10.0. H.P. Terms £2.17.6 Dep. 
and 12 months at 18/4. 

ó Complete with High Fidelity Crystal 
"Turnover" Head which incorporates 
separate stylus for L.P. 
and 78 r.p.m. records. 
Will autochange on 

7in., 10in. and 121n. records, - not )nter- 
mixed. ¡ Brand New in Maker's 
Cartons, complete with 
mounting instructions. :WE ALSO HAVE 

MIXER" UNITS 

;The "SUPER -SIX " A DESIGN FOR HOME 
:CONSTRUCTORS 
A compact and 

highly efficient superhet Radio - Radiogram chassis of outstanding 
quality for opera - 
Lion on A.C. mains. 

YOU CAN BUILD 

We willR supply it 
assembled and _ READY FOR USE for 
£13.13.0. (Plus 7/6 carr. and ins.) H P. Terms £3.10.8 Dep. and 12 Months.. at 19/ -. This receiver incorporates the new B.V.A. miniature valve line -up, and is designed to the very latest specification.' Great attention has been paid to the quality of the reproduction of both Radio reception and Record playing, and excellent clarity of speech and music ills obttgained Covers 3 wavebands. Employs 6 valves 
Tone Control op tes on both aRadio andLGram. A THEitIN- STRUCTION & ASSEMBLY MANUAL is available for 2e -. 

»K: 

Send S.A.E. for our Illustrated and Deaeriptive leaflet of vanaua Radio, Radiogram Chaalis, Autochange Units, Amplifiers, etc. : 
TWO COMPLETE Hi -Fi 

,% ltl(:u QUALITY 8 -10 wait AMPLIFIER 
THE IDEAL AM- PLIFIER FOR 
GENERAL HOME - (SE AND FOR 
SMALL HALLS, 

etc. 
PRICE OF COM 
PLETE KIT, IN- 
CLUDINCI VALVES and DRILLED CHASSIS £7.10.0. (Plus 2/6 carr. and ins.) WE WILL SUPPLY IT COMPLETELY BUILT FOR £9.10.0 (Plus 5/- carr. and ins.) Designed for high quality reproduction up to an output level of 10 watts, having 6V6's in Push -Pull and Incorporating negative feed- back. Suitable for use with all types of Pick -ups and most types of microphones and the output transformer protides for use of 3 and 

15 ohm speakers. BRIEF FEATURES : 

Valve line -up 6J5, 6SN7. 5Z4,- with 6V6's in push -pull. First class reproduction of radio (where a tuning unit is used) and record playing. Separate Bass Boost and Treble controls 
provide an excellent range of frequency control. 
The ASSEMBLY MANUAL is available for L- and includes detailed layouts and component Price List. - 

AMPLIFIER KITS 
A 12 -Watt " HIGH 

FIDELITY" Push -Pull AMPLIFIER 
Comprising a Main 
Amplifier Chassis and 
a Remote Control Pre - 
Amplifler -Tone Control 
Unit. The remote con- trol unit measures only lin. x 4in. x tin. and contains four controls, 
being : Bass -Treble- THE COM- Volume and a Radio PLETE KIT IS Gram, Microphone AVAILABLE Switch control. It in- FOR 614.0.0. (Carr. corporates its own feed- and ins. 3/- extra.) back circuit on the Bass Channel. Loop negative feedback is 
6,15-6Ì17-5U4 with twoiPX26sein push pull and line 

are used In the remote control unit. THE COMPLETE UNIT ASSEMBLED AND READY FOR USE 617.0.0. (Carr. and Ins. 5/- extra.) H.P. Terms £4.5.0 Dep., 12 Months at 61.3.11. Amplifier compares the Williamson signs at a fraction of their cost. The complete set of assembly instructions are available for 21 -. 
ta 

l'lSE NEW " LEAK " TL /10 AMPLIFIER AND "POINT ONE " PRE -AMPLIFIER 
This amplifier has a maximum output of 10 watts and maintains In every respect the world renowned LEAK reputation for precision engineering; line appearance and fastidious wiring. The Pre -Amplifier will operate from any make or type of pick -up. 

(a) THE COMPLETE AMPLIFIER with Pre -Amplifier £28.7.0 or £7.2.0 Dep. and 
12 Months at £2. 
(6)- THE TL/10 MAIN AMPLIFIER only 617.17.0 or £4.7.0 Deposit and 12 Months at £1.5.4. 
(c) The " POINT -ONE " PRE- AMPLI- FIER only 610.10.0 or £2.12.6 Dep. and 
12 Months at 15/ -. 

S.A.E. FOR - DESCRIPTIVE LEAFLET. 4ee 

WE HAVE IN STOCK THE DENCO F.M. FEEDER UNIT Consisting of a 5 valve Sunerhet design incorporating R.F. (6AM6) and F/C (12AH8) Stages followed by Two I.Fs (6BA6's) and Ratio Dis- criminator, 6 AL 5, the coverage provided being 88 -100 Mc /s. 
THE COMPLETE KIT, including VALVES and DRILLED CHASSIS available for 68.13.8. (Plus 4/- carr. and ins.) 
COMPLETELY ASSEMBLED CHAS - SIS. READY FOR USE, ALIGNED 
AND TUNED, 68.17.6. (Plus:/ -carr. and ins.) 
Suitable for use with any type of High Fidelity Amplifier. Descriptive manual, including circuit and corn- ; ponent layout, etc., available for 1/6. 

STERN RADIO LTD. 109 & 115 FLEET ST., E.C.4. Telephone 
CENtral 5812/314 
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LYONS RADIO 
LTD. 

3, GOLDHAWK ROAD, Dept. M.P., 
SHEPHERDS BUSH, LONDON, W.12. 

Telephone : SHEpherds Bush 1729 

TELEPHONE SETS TYPE 1) 111k. V 
Housed in metal boxes 10 x 6 x 91in. with 
hand set, similar to the standard PIO type. 
loud call buzzer and press key, extra ear- 
phone. etc. Two 1.5 v. cells are required for 
operation. Ideal for 2 -way communication 
(more with suitable switching) In the Home 
Factory, Office, etc. In good condition and 
working order. PRICE per instrument 32!6, 
post 2/6, carriage for 2, 4/3. 

2 -RANGE POCKET VOLTMETERS. 
Moving coil. 345 ohms per volt. 211n. dia. 
Calibrated 0/15v. and 01250 v. D.C. Fitted 
with test lead and prods. An accurate 
meter. as new in case. PRICE ONLY 12/6. 
post 1/3. 

WAVEMETERS TYPE M.1239. Fre- 
quency coverage 39 to 51 Mc!s. Rectifier 
type employing one each of the following 
valves : 1113.92, 6J5, Vi103, 6x5. The tuning 
control is fitted with a Muirhead slow - 
motion drive with a calibrated white 
escutcheon and vernier scale. Contains 
its own built -in power pack for A.C. mains 
operation from 200 /250 v. 50 cps. Housed 
in copper -lined wooden instrument cases 
151x10ix9ln. with hinged lid. A useful 
addition to any Test Room or Laboratory 
or as an inexpensive basis for constructing 
other test gear. Condition is as new and 
unused, supplied in maker's transit case. 
PRICE ONLY 69/6, carriage 6/6. 

HEATER STRIPS. Metal clad. black 
heat, size 221x11x3/161n. Rated at 230 v. 
475 watts. With fixing hole each end and 
two connecting terminals at the same end. 
PRICE 416 each. Please add postage : 
1i3 up to f, ; 7 to 12, 216. 

Don't scrap that 
failing car battery 
or radio cell. Try 
Renewbat condi- 
tioner. Works like 

a charm. Simple and safe to 
use. Full instructions. Car size 
3/ -, p.p. 6d. ; Radio size 1/9. 

CHAMPION PRODUCTS, 
43, Uplands Way, London, N.21. 

Phone : LAB 4457 

v 

u 

Introducing the : - 
TYANA TRIPLE 

THREE 
MAKE SOLDERING 

A PLEASURE 
SMALL 

SOLDERING IRON 
Complete with detachable 
BENCH STAND 19/6 
The smallest high -power 
soldering iron. Length 
only 8 ;" ; adjustable long 
bit dia. 3/16' ; mains volt- 
ages 100 /1 I0, 200,/220, 
230/250. 
The "STANDARD" 
Popular Soldering Iron 

- now reduced to 14/I1. 
Replacement Elements and 
Bits for both types always 

available. 
KENROY LIMITED 

152/297 UPPER ST., 
ISLINGTON, LONDON, 

N.1. 
Telephone : 

Canonbury 4905 -4663 
Rep. Design 

Na 967804 

a 

January, 1955 

CIRCUITS 
for 

Our Sppa_Ha /6 only 
men tructor'á With "The Home 

ments tab pages' oltogetherjal1ñoew 

Sets. É nipHB -Superheus T.R.F. 
*SUPEKÿpment etc. Units, 

do details. l, Fsut construc- 
tional 

and point-to-point 
wiring *OIL PACK_FUl building 

uperhets, details Tor budding a superhet *CAR 16ADIO_ 
*RÁDIdetails. Full construc- 

tional 

Resistance N Colour and " know how.COde' 
e_ 

ment 

o11 /us. YOU CAN'T uG$ET Price list. , The most help St TO 
And, of 
vá a at d3 Ès 

7racli: famous Iron_ 
core 

Aerial 190 -550' 1 o-2 16 ßp 7 
H.F, or Os2. metres. 

21, MarPIcACOR, (ept. P.1) 
, E.17 

ALFRED PADGETT 
40 MEADOW LANE, LEEDS, 11 

lE':atablished 20 years, 

SELENIUM META[, RECTIFIERS. 
Small in size. 250 volts 100 mA. Brand new 
6/6. 50/- per doz. 
A SCOPE ALL BUT MADE. BC929 Tube 
Unit complete with 3BP1 Tube. 2X2, 6X5, 
6SN7S, 6116, 696. 53112/6 carriage free. 
F.W. BRIDGE TYPE. 6,12 volts at 
1 Amp. 419. Post Free. 46'- per doz. 
STEP -DOWN TRANSFORMER. 200 -250 50 
cycles. Sec. Winding : All at 2 amps. 30, 24, 
20, 18. 15, 14, 12. 10. 9, 8. 6, 5, 4. 3 volts. Worth 
Double. 12 months' guarantee. 17/ -. Post 
Paid. 
POTENTIOMETERS.-Less switch. Box 
of 1 doz. assorted values (our selection), 5/6 
per doz. Post Free. 
SINGLE HEAD PIIONI:4. -Low resist- 
ance, 116. Post Free. 
NEW MAINS TRANSFORMERS. -12 
mths' guarantee. Primary 200 -250 50 cycles. 
Sec. 350 volts at 60 mA. 6.3 at 4 amps. 5 
volts at 2 amps. Electrostatic screened. 
Will mount in any position. 17/ -- Post Paid. 
WAR SURPLUS VALVES.-Fully guar- 
anteed. All Post Free. 954, 1/9 : 6K7, 4/- 
6K7 Metal, 6/6 6V6GT. 6/8 : VR91. 3/6 : 
VR65. 1/6 : VR56. 4/- : VR54. 113: 6ßK7 
Metal. 6/6 : 6116 Metal, 2/6 : 807 Yankie, 
8/- ; 802, 1.3 ; VUi.ii, 2/- ; VS110. 3/6. 
MIXED RADIO PANELS.-Very popu- 
lar, full of resiztors and condensers 416. 
Post Free. Not to he missed. 
YASI.EY SWITCHES.- Two -pole 7 -way 
One bank. Spindle length fin.. 1/. Post 
Paid. 
TYPE 1125 SETS. -Complete with two 6D2 
valves. New. 8 /6. Post 2/4. 

Mt 1.TIMETER KITS. 21in. M/C meter. 
Reads D.C. volts 3- 30- 150 - 330;600 mA. 0-60 
ohms 0-5,000. With Bakelite Case, 27!6. 
6v. VIBRATOR PACKS. Self contained 
in Steel Box. Output 150 v. 30 mA., 22/6. 
Ideal for Battery Radios. 
TYPE 6e " SCOPE " UNIT with VCR 
138/31in. C.R. Tube, etc., and Conversion 
Circuit, 58/8. 
FISHING ROD AERIALS. 12ft., Set 3. 
7/8. Mounting Base, 3/8. 
0/5 AMPMETERS, 21ín. square M /c. 11/ , 
GERMANIUM DIODES, 3/9. 
FREQUENCY CRYSTALS, 9,100 and 4,500 
Kc., 10/6 : 4.860. 4,800, 2,400, 594, 561, 560, 
559 Kc., 6/6. iin. Space Pins. 
SELENIUM RECTIFIERS. F.W. 6 or 12 v. 
4 A.. 22/6 : 6 A.. 30/- ; 3 A.. 14/6 : 100 mA., 
3/6 IA., 8/8 ; 24v. 2 A., 30/- ; 250 v. 100 mA. 
H.W., 9/ -; 250v. 275 tnA.,17 /6: 250v. 60m A,6/6. 
TRANSFORMERS, 200 -240 volts. tapped 
3- 45-6- 8- 9- 10- 12- 15- 18 -20 -24 and 30 volts 
at 2 A., 21/6. Tapped 17 -115 volts 5 A.. 22/6 : 
Tapped 17-11-5 volt li A., 16/6 ; 6.3v., 21 A., 
8/6. One year guarantee. 
M/C MICROPHONES AND TRANS - 
FORMERS, 1518. 
Ex -W.D. PHONES. Low Resistance, 9/6. 
NEW OAK 6v. 4 -pin Vibrators, 10/6. 
MORSE KEYS, 3/ , BUZZERS, 3/.. 
12/24v. BLOWER MOTORS.14'6.A.C. /D.C. 
CARBON TWIST DRILLS. Sets of 6, 
1/16th to or 1/16th to 3/16th, 3./6. 
U.H.E. AERIALS. 180 -200 Mc /s. covering 
band, complete with case. 8/6. 
OVERLOAD SWITCHES. Breaks at 
I Amp., 3/8. 
TR1196. Transmitter Section. New and 
complete. 4.6/6.8 Mc /s. Easily converted. 
Less valves, 15/- ; with valves, 22. 
Throat Microphones with cord. 4/ -. 

ALL POST PAID IN U.K. 

THE RADIO & ELECTRICAL MART 
253b, Portobello Rond, London, W.11 

'Phone : Park 6026. 

TELETRON ,SUPER INDUCTOR COILS 
Originators of Type HAX. selective Xtal 
diode coil, as Radio unit 
in Tape and quality 
Amplfrs., 3/- ea. Dual 
wave TRF coils (illus- 
trated), matched pair, 7/-. 
FERRITE ROD Aerials. MW. 
8/9: Dual wave, 12 /9. E.C.O. 
Coils, IFI"s,etc. Stamp for list 
and circuits. The Telelron 
Co., Ltd., 266, Nightin- 
gale Rd., London, N.B. 

HOW. 2527 

The OSRAM 
NINE - ONE - TWO 

Amplifier Instruction 
Book and Highest 
Quality Components 

Available from 

COVENTRY RADIO 
189, Dunstable Road, 
LUTON. Phone 2677 
Price 3/6, plus 3d. postage. 

also 
Our 1954-5 

Component Catalogue at 1j- 
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Opcoat Io 
Amplifier Design 

SIR, -I hope that Mr. R. 
Hindle will deal fully with 

" Cathode Follower " Output 
before completing his series 
of articles. 

After trying this and doing my best to compare it 
with the very latest speakers and amplifiers, I think 
it is still unsurpassed for quality. 

Example í A Williamson Amplifier, using 6V6 
output valves in pull -push (instead of KT66) and 
with 250 volts (instead of 450) circuit unchanged. 
Considerable volume, probably 6 to 8 watts. 

I cut the cathode connections and took one to 
each end of an 84s. size 
sectionally -wound output 
transformer. Heaters to 
separate mains trans- 
former. Anodes to H.T. 
provided with a pair each 
of resistors (33K and 10K 
were used). Centre of out- 
put transformer to earth. 
Speaker 15 ohms. (No 
alterations to output transformer.) 
"'Violins sound like violins -not tin whistles : and 

so on. Speaker, by the way, was the fairly new one -" Cambric " cone, l0in., price about £4. 
Earlier experiment with a small amplifier (2 

6J5's and a 6V6) led me to think that provided the 
output transformer primary provides suitable cathode 
resistance, very excellent quality can be obtained 
without unduly expensive equipment. I use no tone 
control, and do not pen -in my speakers, but do 
mount on a baffle. 

I may say that when the pull-push amplifier was 
changed over to cathode output, the first trial 
occurred on a Sunday evening when Mr. Charles 
Mackèrras was conducting the BBC Concert 
Orchestra. His orchestra played, as we then thought, 
so magnificently that we wanted to sit down and 
write our appreciation. The next Sunday I had 
changed the amplifier back to ordinary anode 
output and -believe it or not -the contrast was so 
considerable when compared with the memory of 
the previous superb performance that I had tò 
switch off and cut the cathodes again, reverting to 
cathode output. There is nothing to touch it yet 
for violins. But, the volume must be kept down. 
Only up to about 2 watts from a 10 watt amplifier ; 

and with a small amplifier, which can sound very 
beautiful, the volume must be kept well down to 
perhaps a ?r watt. The clarity, however, is amazing. 
Using the superhet part of a 17 -year -old eight -valver 
(output removed) the reproduction was even clearer 
(if possible) than anything I have heard using a 
crystal detector, and seemed to bé of better quality, 
particularly with violins, but, of course, the 
"Cambric" (is it speaker would contribute to 
this. Earlier speakers had a " clouding " effect on 
reproduction, just as - bass knobs on a volume 
control do -they should be called " smother" 
controls on most sets. (They certainly do not produce 
" bass," but only some electronic deepness, which is 
not " bass. ").... 

57 

You will appreciate, there- 
fore, that I would like some 
knowledgeable observations 
on the use of "Cathode 
Follower" Output ; and also 
would like to have the 

observations of transformer manufacturers on 
suitable transformers, and valves, and volts for use 
with certain transformers. 

It is true that if the secondary (one side only) of 
an output transformer is connected to the cathode - 
earth of an output valve, the programme can be 
heard -but badly. I think that a suitable trans- 
former could be cheaply produced, and the only 

question would be the re- 
sistance value of the wire 
used in the primary, to suit 
a certain anode voltage. 
Wide latitude is permissible 
in matching. 20 to 1 and 
30 to 1 might perhaps give 
equally good results from 
same circuit, but I would 
not of course assert this. 

Thanking you and PRACTICAL WIRELESS for many 
happy hours, and with final advice to those who may 
have read " Experimental Circuits " not to include 
the intervalve transformer as therein suggested, if 
they try this output. -O. G. KERSLAKE (Orpington). 

A Variable H.T. Unit 

SIR, -I was interested to read the above article by 
Mr. Stewart in the current issue but feel that' 

he dismisses too lightly the certainty of short - 
circuiting windings of the transformer at several 
settings of the three switches, especially as the con- 
nections can easily be arranged to avoid it. 

The problem of switching the three windings is 
merely that of arranging the circuit to give three 

Switch X Switch y Switch Z 

o 

P 
Q 

, cp t t 

t 
n lh i t 

o 

Whilst we are always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to supply diagrams or provide instructions for modifying 
surplus equipment. We cannot supply alternative details i 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE ? 

c TELEPHONE. If a postal reply is required a stamped 
and addressed envelope must be enclosed with the coupon 
from page iii of cover. 

Next key P 

Mr. d'Assis - Fonseca s switching suggestion. 
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different connections to each, as follows :- 
1. Winding bypassed. 
2. Winding connected in circuit aiding. 
3. Winding connected in circuit opposing. 
With each winding switched in this manner the 

three switches are then connected in series. Fig. 1 

shows the arrangement. 
Many wafer switches bridge adjacent contacts 

during transit and this is undesirable with almost 
any switching arrangement. Using the switches 
specified in the above article a dead position can be 
left between working contacts, thus avoiding bridging 
the tatter. 

As an alternative to wafer switches any non - 
bridging three -position switch can be used, such as 
the Post Office lever -type telephone key found on 
some service equipment and readily available at the 
disposal stores. Two changeover spring sets are 
needed on each side of the key and Fig. 2 shows 
typical wiring of one such key. -H. o'Assls- FoNsECA 
(New Barnet). 

For the Deaf 

sIR, -I thought that the following might perhaps 
suggest an article in your excellent publication 

which would interest quite a lot of your readers. 
An elderly relative of mine is deaf, and, although 

wearing his National Health deaf aid, does not 
appear to be able to hear my Hi -fi Radiogram very 
well. To avoid driving the rest of the household to 
distraction while he was staying with us, I plugged 
in a single 4,000 ohm earpiece in place of the audio 
amplifier into the R.F. feeder unit, holding the 
earpiece to his deaf aid with a rubber band, when 
he could hear very well indeed. 

It seems to me, however, that this is a wasteful 
method and it might be possible to plug his D.A. 
earpiece into the R.F. feeder unit direct, with suitable 
matching arrangements. 

Then came another snag. When he returned to 
his room where he has no radio (and his landlady 
does not approve of aerials or wires around the 
place) he feels lost without it and wants me to try 
to fix him up with a small set which he can take 
around with him. Cost is a real problem as he would 
need something very sensitive in this area to cover 
the medium Regional and long wave Light pro- 
grammes. He has A.C. mains and it might be possible 
for him to use them. A superhet seems necessary 
as he would be fogged if he had to operate reaction 
to get a satisfactory sensitivity, and would most likely 
run it oscillating without knowing it. 

Perhaps, at some future date, you will be able to 
include an article on these lines. 

Also, we see plenty of 5- and 6 -valve A.C. designs 
tor receivers, but 1 feel that a good D.C. /A.C. 6 -valve 
job would be appreciated. The R.F. stage would give 
that little bit extra. We poor creatures on D.C., and 
positive earthed at that, are still tearing our hair and 
making unavailing requests to be changed over to 

A.C. when we will be able to construct gear to your 
articles without limit. -E. W. LARK (Lowestoft). 

Modern One -valver 

SIR, -As a beginner in wireless construction, and 
as perhaps other beginners may be interested. 

I have built your " Modern One -valver" published 
in PRACTICAL WIRELESS, No. 552, of October, 
1952, but used a miniature 1T4 valve in place of 
INS as specified. 

In addition, I have wound my own coil of 6 turns 
on a lin. tube for short -wave reception, and deleted 
the wave -change switching. The aerial coil was 
interwound on the same former using the same 
number of turns as for the tuning coil. Selectivity is 
good using the reaction just under oscillation point. 
The battery used is a Vidor L5504 of 69 volts H.T. 
with 11 volts L.T. 

One of the first stations received was Radio 
Sweden on about 30 metres, and plenty of other 
stations were available. This arrangement makes a 
good and inexpensive receiver for any beginner 
interested in short -wave working. -H. DRANSFIELD 
(Luton). 

" What is Hi -fi ? " 
SIR, -Your contributor " Grid' Current," in his 

article " What Is Hi -fi ? " in your December 
issue, is described as a critic. This he certainly is, 
and some of his comments are to the point, but I 
feel that he misses it when he describes the emphasis 
on the reproduction of the higher frequencies in 
present -day " High Fidelity " equipment as 
" curious " because, as he says, the similar extension 
of the lower frequency range in the past was not 
described as " High Fidelity." 

The extension of the bass frequencies without a 
corresponding extension of the treble resulted in 
unbalanced reproduction which, despite the satis- 
faction of the enthusiasts in their technical achieve- 
ment, did not give pleasing results. Present -day 
equipment extends both the bass and the treble 
ranges, giving a balanced reproduction which when 
properly used can give very pleasing and indeed 
inspiring results on music. Your contributor must 
not tar all Hi -fi enthusiasts with the same brush 
because some of those that he has come into contact 
with have been more interested in their achievement 
in extending their treble range than in maintaining 
a balance. 

That this question of balance is of more importance 
than that of extended range is evident from the 
undoubted fact that many wireless receivers have a 
limited range falling off at perhaps 100 cycles in the 
bass and 6,000 in the treble, as compared with 50 
to 12,000 or an even wider range with present Hi -fi 
equipment, and yet give very pleasing results. As 
he says, when the lower frequencies only were 
extended the result was " bangs, thumps and resonant 
booms. " -S. T. PINDER (Weston- super- Mare). 

P.S. -Had he said over- emphasis I would have 
agreed with him. 

Editorial and Advertisement Mom 
..!!..heal Wireless," Chords Hewnes, Ltd., Tower Hoase, Southampton Street, Strand, W.C.2. ?hose: Temple Hu COIL 

Telegrams : Rennes, Rand, London. 
Registered at the O.P.O. for transmission by Canadian Magazine Post. 

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. All 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 Convention and the U.S.A. Reproductions or Imitations of any of these are therefore e= pressly forbidden. " Practical 
Wireless " incorporates " Amateur Wireless." 

www.americanradiohistory.com

www.americanradiohistory.com


January, 1955 PRACTICAL. WIRELESS 

WEYRAD 
COILS 

COIL PACKS 
I.F. TRANSFORMERS 

AND TV. COMPONENTS 

Among the very wide range of components which 
we produce, types will be found to meet the 
majority of requirements : 

" H " TYPE COILS 
Individual iron -cored, Aerial, H.F. Transformer, 
and Oscillator types providing continuous coverage 
from 12 -2,000 metres. 

" B " SERIES COIL PACKS 
Miniature 3 -band units covering Long, Medium and 
Short Wave bands or Medium and 2 Short Wave 
bands. Alternative tuning capacities 365 pF or 
483 pF. 

P.4. I.F. TRANSFORMERS 
Improved types are being introduced to maintain 
even higher standards of performance and reli- 
ability. For frequencies in the range 460 -470 kc /s. 
Dust -core Trimming. 

ILLUSTRATED CATALOGUE - 6d. 

WEYMOUTH RADIO MFG. CO., LTD., 
CRESCENT STREET - - WEYMOUTH. 

HOME RADIO Of MITCHAM 

FOR ALL YOUR 

Recording Topes end 

Accessories 
Ferrovoice 300' ... 
Ferrovoice 1200' 
New Scotch Boy 600' 
New Scotch Boy 1200' 
Emitape " 88 " 1200' 
Ferrograph 1200' ... 
Ferrograph 1750' ... 

Agfa 1200' ... 
Magneto BASF 850' 
Magneto BASF 1200' 
Gaveart 1200' .., 

ALL FURY 

FOUR PARTS 

in stock. 

S.A.E. for LIST. 

SPECIAL OFFER (LIMITED QUANTITY) 
Well known make 1200' ... ... ... 

SPARE SPOOLS 
Scotch Boy 600' .. 3 6 Scotch Boy 1200' 4 6 
Ferrograph 1200' 7 6 Ferrograph 1750' 9 6 
Jointing Compound, 4/6. Strip, 6/6. 

MULLARD "5/10" AMPLIFIER and G.E.C. "912." 
All parts including selection of transformers for these popular 
amplifiers are in stock. 

"SOUNDMASTER" TAPE RECORDER. Construc- 
tional details, 6/6. All parts from stock. 

S.A.E. for detailed price list of components for " 5/10 and " 912." 

8 6 
22 6 
21 0 
35 0 
35 0 
45 0 
60 0 
37 6 
34 0 
40 0 
37 6 

22 6 

HOME RADIO Of MITCHAM, 
187, Lonon Read, 
M tchamáSURREY. 

MIT. 3282. 
"We stock those DIFFICULT components." 
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TEST INSTRUMENTS 
ON "NO INTEREST" 

HIRE PURCHASE 
All Taylor instruments are now available on the 
easiest of H.P. terms, including the new 3 month 
scheme with full refund of interest on completion cf 
payment on due date. Alternatively, you can spread 
payment over to or 15 months. 

Taylor 
Model 120A 

MULTIRANGE 
UNIVERSAL 

METER 

A small versatile 19 -range 
Sensitivity t,000 o.p.v. A.C. 
Ranges : 
Volts D.C. Volts A.C. Milliamps 

0 -.25 O -IO' 
o-Io 0 -50 

instrument of 
and D.C. 

D.C. 
0 -r 
o -no 

sturdy construction. 

Resistance 
0 -2,000 ohms 
0- 200,000 ohms 

0 -50 0 -250 0 -50 These ranges can 
0 -250 0 -500 0 -500 be extended by 
0 -500 0 -1,000 using external 
0-2,000 0 -2,500 battery. 
0 -2,500 

PRICE £9 -10 -0 PROMPT DELIVERY 
HIRE PURCHASE TERMS 

3 month Deposit £1/8/6d. and 3 monthly payments of £3! -/7d. 
to month Deposit r9 /5d. and so monthly payments of t9 /1d. 
r5 month Deposit t9 /5d. and 15 monthly payments of 13/6d. 

MORE TYPICAL HIRE PURCHASE TERMS 
70A Multirange Meter. -3 month : Deposit £1/17/6d. and 
3 monthly payments of £3/19/8d. ; to months : Deposit Li /5/8d. 
and to monthly payments of £t /5 /rd.; as months, Deposit 
£r /5 /8d. and 15 monthly payments of 17/9d. 66A Signal 
Generator. -3 months : Deposit £3 /3 /od. and 3 monthly 
payments of £6/13/1 id. ; so months : Deposit £2/2/3d. and 
to monthly payments of £2/2/3d. ; t 5 months : sDeposit £z /z /3d. 
and 15 monthly payments of £1 /9 /trd. 45B Valve Tester. - 
3 months : Deposit £3/16/6d. and 3 monthly payments of 
£8/6/4d.; to months : Deposit £2/12/2d. and to monthly 
payments of £2/12/4d.; rs months: Deposit £2 /r2 /2d. and 
15 monthly payments of £ r / r 6/3d. 

WRITE FOR CATALOGUE ILLUSTRATING 
FULL RANGE OF TAYLOR TEST GEAR 

TAYLOR ELECTRICAL 
INSTRUMENTS LTD. 

Montrose Avenue, Slough, Bucks. Telephone: Slough 2135e 
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The Mullard 5 Valve 10 Watt 
HIGH QUALITY AMPLIFIER 

as demonstrated at the Radio Show 

can now be heard at 

E D=E l:Wsk _ R E= W O Ä- D 

Component Specialists since Broadcasting started. 

who can supply all the parts for under 01 
(less valves) 

16 gauge aluminium chassis drilled and punched to 
Mullard specification, 17/6. 

Priced parts list available. 
Full details are contained in a booklet by Mullard 

technical experts, price 2/6 from : 

H. L. SMITH & CO. LTD. 
287/289 Edgware Road, London, W.2. 

Tel. : Paddington 5891 
Hours 9 till 6 (Thursday, I o'clock) 

Near Edgware Road Stations, Metropolitan and Bakerloo. 

6ged--5,044697Always specify 
ERSIN MULTICORE to be precise 
Wherever precision soldering is essential, manufac- 
turers, engineers and handymen rely on MULTICORE. 
There's a MULTICORE SOLDER just made for the job 
you have in hand. Here are some of them. 

SIZE 1 CARTON 
4specifications for 
radio enthusiasts. 

5,- 

, 

HANDYMAN'S 
CARTON 

.Sufficient for 
200 average 
joints. ad' 

8'8 WIRE STRIPPER AND CUTTER 

TAPE SOLDER 
MELTS WITH 
A MATCH 

Real tin /lead sol 
der containing 
cores of Ersin 
Flux. Needs no 
soldering iron 
or extra flux. 

1f- 

PER CARD 

The 3 in I tool. For stripping insulation 

without nicking wire, cutting without leaving 

rough edges and splitting 

extruded flex. 
3/6 EAeil 

MANUFACTURERS ARE INVITED TO 
SI !' I / IR DETAILS OF BULK PACKS AT BULK PRICES 

MULTICORE SOLDERS LTD. 
MULTT :ORE WORKS. HEMEL HEMPSTEAD, HEATS (BOXMOOR 3635) 

Enormous Purchase of 
" MEDRESCO " DEAF -AIDS 

We have purchased from the Ministry of Supply thousands 
of " Medresco" Deaf Aids type OLIO as supplied by the 
Government under the National Health Act. 

THE RADIO- MINDED AMATEUR will at once see the possibilities 
of converting this unit into many interesting devices such as : 

Miniature Radio Receiver -Model Control Equipment 
-Baby Alarm- Pre -Amplifier -Intercom Telephone, 
etc., in addition to its original application. 

WE OFFER the " Medresco " unit in perfect working 
order (every one checked by experts) complete with 
Crystal Microphone and incorporating three Miniature 
Valves at the Remarkably Lou Price of 27/6. Postage 1/ -. 

Price without crystal microphone 238. Post 1/ -. 

A('('ESSORIES 
Miniature crystal earpiece, complete with lead and plug, 88: 
Ever -Ready Batteries : 1.5 v. L.T. (Type D 18), 8d. ; 30 v. ;MT. 
(Type B119), 4/3: 45 v. H.T. (Type B15;), for greater gain and 
output. 7/6. 

See our uside range or surplus lines Including : 

Radio Components - Valves - Receivers, etc. - Transmitters 
Instruments - Electrical Accessories. 
APN4 INDICATOR UNITS, complete with SCP1 tube. 26 valves 
and crystal, £6'1510. Crg. & Pkg., 7/6. Send 10íd, for Wireless 
World TV. Oscilloscope Conversion," for above. 
MOVING -('AIL METERS. Centre-Zero. 21n. square, basic 750-3- 
750 microamps, (Originally air thermometer), 4'6. 
IRON -CLAD METERS. Moving iron, projecting 6in. scale. 303 v. 
50 cycles, 37/6. I'. & P., 2 -. 

It will pay you to pay a visit to 

Wa.lk-(.ifGVUJGü SlZOp 
NOTE Orders and Enquiries to Dept. ' P '. 

PROOPS BROS. LTD. LANgham 0141. 
52, Tottenham Court Road, W.I. 

OPEN ALL DAY SATURDAY Shop hours 9 a.m -6 p.m. 

XMAS GIFT 3 
VALVE REDUCTION 9'P 

ONE MONTH ONLY 

SP61 2 x 2 Z,/- SP41, PEN220 
EF50 
EF36 

4/- 
4/- 

6B4 
EC52 

4/- 
5/- 

Dl 
EF39 

- 2,'- 
7/- 

EF54 5/- EC54 4/- 6SK7 3./9 
6H6(m) 3/6 63H7(m) 5/- 68A7 716 
607 8/6 6V6 8/6 Ma 
12A6 6/6 LF210 2/- SG215 2/6 
ML6 5/- PT15 7/- 6X5 7/8 
6K8 11 /- 5U4G 8!6 5Z4 8/6 
35Z4 9/- 35IL6 9/- 50LS 9/- 
CV63 5/8 12J5 5/- 6AL5 6/- 
1T4 7 - IRS 7/- 134 7/6 
334 8 6 3Q4 8/8 3A4 7/- 
HL2 216 VP41 2/6 HL41 3/6 
Pen.46 4/6 3130 5/6 807 6/- 
6BW6 8/6 6AT6 7/6 9BW6 8/6 
CV201 8/- CV187 9/- CV286 8/- 
VT62 9/- 105 /30 7/- TZ40 13/- 
CV19 30/- VT98A 50 /- 9001 4/- 
6J6 7/6 6AG5 7/- 2D21 12.'- 

EA5) 
EL21 
6J5 
6SL7 8/- 
6K7 ß/- 
EBC33 7/6 
63N7 9/- 
5Z3 8/6 
VT501 5.46 
6AMG 7/6 
135 7/6 
1222 7'- 
EB34 2/- 
VU111 3/- 
P2 6/- 
CV287 81- 
VU508 9- 
9002 4 - 

1299A 6 - 

CONDENSER ELECTROLYTIC'. 450 volt wk'g B.E.C. 
8 mid. 2/- : 8 +8 mid. 3/9 : 16 +16 mfd. 4/6. 32+32.6 k. 
DUBILIER W.E. 500 volt 20 mfd. 3'- t 32 mfd. 5/ -. BIAS 
25/25 2/- : 50/50 2/ -. 25/12 volt 113. 
POTENTIOMETERS. -A11 values to 2 meg. at 2/6. 
No. 38 Set 6mc. -9 mc. Trans /Rx. 2 volt Ell. with valves 
381 -. L/ Valves at15 / -. New Valve holders, ass'd dozen, at 5/ -. 
RESISTORS & CONDENSERS.- Mixed, our selection 
generously assorted at £1 per 100. 

L'INER'S (Middlesbrough). 
28, EAST STREET. NI IUDLESBROUGII, 

Tclephon,.: NiD 3418 
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SUPERIOR RADIO SUPPLIES 

! ! ! CONSTRUCTORS ! !!! 
OBTAIN "SUPERIOR RESULTS" WITH THESE 

RECEIVERS 
THE SUPERIOR T.R.F. RECEIVER (DUILDING COST £7/5/ -). 
1e. )lain 2201240 volts. Medium and Long Wavebands. Attracti, 
walnut veneered cabinet finished two contrasting colours. All brand eue 
components, available individually for construction. Valve lire -up 
/007, 0007, 6Vagt, fiXSgt. Complete construction booklet with theory( icoI 
aril practical diagrams, also price list of recommended parts. 1/6 post true. 
THE SUPERS% "ATTACHE" ALL DRY PORTABLE 1BUILDI N G COST 
7 15 it A really superb 4 VALVE SUPERHET receiver, giving first-class 

on Long and Medium Wavebands. Cabinet is compact (Size Min. remits 
Olin. e 45in.) of attache ease type, covered twin colours, high quality 

Imtherette. Weight complete receiver less batteries Sibs. All compo- 

Acnts 
used of highest grade OSMOR HIGH Q COILS and FRAME - 

ERIAL, Ple ±sey- Arnplion Midget I.F.T,e. Provision aleo made for lin. 
4in. Elliptical Speaker. Valve line -op : 1R3,1T4, 154, :1V4. Send for BOOK - 
LET giving full building details and practical wiling diagrams. 1/6 port 
free, 
THE SUPERE% UPRIGHT PORTABLE (BUILDING COST £7/151 -) 
Chassis assembly and components almost Identical- to attache model with 
exception of cabinet. This is of the upright mortel with large speaker aper- 
ture in front, dial and controls under lilt-up lid in top of cabinet. Coved 
to in colours, leatherette. Cabinet size: lutin. e Sjin. / 411n. Send for 
BOOKLET, 1/e post free. 
S.R. 2-4 WATT AMPLIFIER KIT (BLZLDINI COST' £4/11/ -). Design, il 
on attractive lines and incorporating Bass, Treble. Middle, and Volume 
controls. Suitable for most types pick -ups. Chassis hammer-finish. .1 

mottled grey or bronze and given professional finish with engrkvëd e m i t , 
knobs. Complete P.U. and L.S. panels, 0/P TeansGemer, Málns Tim,- 
fonner, etc. Valve line'up : 0507, OXSgt, iiVligt. For A.C. Mains 21pr] /4e 
volts. Send for LEAFLET giving home construction details. Bd. poet ir. 
The above amplifier is available really built and restd, price £5/51- 

Large range of Radio and Television components and special porpo,e 
cadres at competitive prices. Send ad. for current )rice list. 
TEEMS : Cash with order or C.O.D. Motoso charge for C.O.D. please 
::.1,1 ioutage. (U.K. and N. Ireland only) OPEN : 9 a.m. to ti pan. 
Monday to Saturday, 1 p.m. Thursday. PERSONAL CALLERS 
WELCOMED.. 

SUPERIOR RADIO SUPPLIES 
37, Hillside, Stonebridge, London, N.W.10, 

Phone : ELGar 3044. 

HANNEY of BATH offers: - 
OSRA \I 912 Erie resisto* -Lot. kit with ceramic tube resistors, 
very highly recommended, 29/6 ; Lab resistor kit, 32/4: T.C.C. 
condensers, 55/ -. PARTRIDGE Components. with loose leed 
terminations, Mains trans., 441- ; Smoothing Choke, 29/6 Output 
trans.:. 78/9. Price includes Partridge carriage /packing charge. 
Printed panel, 1418. W.B. chassis, 34'9 Send for complete list. 
MULLARD 5 VALVE. 10'VYATT. AMPLIFIER, T.C.C. Con- 
densers, 45/- i Erle resistor -pot. kit, 37,6 ; Elctone Mains trans., 
381- : Elstone Output trans.. 45 / -(both types) ; Denco chassis, 12/6. 
Small parts as per our list. Matched pairs of valves are available 
l'or both the above designs. 
All Components for the , . 

NEW FURY FOUI. and the P.W. TAPE RECORDER. 
Send for priced Farts list. 

COILPACKS. DENCO, CP CL and CP CM, 33,4 ; CP 3/370 pf. and CP 3/500 pt., 42/8. OSMOR " Q " HO, 481- ; LM, 40/- ; Batt., 
TRF, 401- : HF stage for HO peck, 201 -. ETA 4- Station 

pack. 43/8. We stock COILS by Weymouth, Osmor, Wearitc, 
Denco, Teletron and R.E.P. 
EI.STONE Mains Trans. for the SIMPLEX TV, 48/ -. 
:VIEWMASTF.R, AVIDE ANGLE VIEWMASTER CONVER- 
SION. Complete set of parts for converting existing Vlewmaster 
to W.A., less valves, tube and mask. £14118/6. W,A. Conversion 
instructions, 3/8 ; WB113, 4818: WB114, 23'8 ; WB15, 42/- 
Wß116 and W13117, 7/8 each ; WB116. 22.16 ; WBi19, 28/9 : Wß121 

; WB124, 10/6 Westinghouse 36,EHT30, 17' -. Plus condensers 
and resistors as per our general list. 
WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, 
50/- Coilsets (TK & Super -visor), 44.6 : LO.308. 40/- ; F0.305, 
211 - DC.300c, 39/8 ; FC302. 311- : GL.16 & 18, 7 -6 each ; SC.312, 
21/- AT.310, 30/- ; OP.117, 9 - : BT.314, 15 - ; DENCO Chassis 
Magnaview, 37/6 Chassis, Super- visor, 51 6 : Coilsets, Magna - 
view. 41/2: WA /)CAI, 431- ; WA'FCA1, 31 - : WA.'LC1 and W01, 
7i8 each : WAIFMA1, 21/- t WA'LOTI. 42 : WA!FBT1, 16 / -- Semi 8d. stamps for our General List df components for View - master.Soundmaster, Williamson Amplifier, Teleking, Magnaview 
(Brinier & English Electric large screen TV), Super- visor, Mullard 
Universal. Close tolerance Silver Micas, etc. etc. Please add 1/- 
postage to orders under O. 

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

Tel.: 3811 

DIRECT FROM THE 
MANUFACTURER 

DULCI RADIO /RADIOGRAM CHASSIS 
Built to Highest Technical Standard,,, 

FULLY 
GUARANTEED 
All chassis 11lin. 
x 71n. x Blin. 
high. Latest 
type valves 
6BE6, 6ßA6,. 
CATS, 6BW6, 
6X4. Flywheel 
tuning. Negative 
feedback over 
entire audio 
section. En- 
graved knobs. 
3 tone positions 
for radio and 
gram. 
For A.C. Mains 100/120 

and 200/250 volts 
Model B3.-Long, ls. Medium, Short 

tt £12/12/0 
Model 113.-Plus 

6 Vales. Outputt 6 watt £15/15/0 
Model B3.-Double 

7 Valves Ou put 8 watt R F £18/18/0 
Model BC-Six 

andsprbead,)s5 valves. utput 3i w.,ms, 15 /O 
Model B6.-Plus 

6 Valve sas Output 6 watt £18/18/0 
Model 88. -Double 

F £ 23/ 2/ 
Stage. 7 

Feature 
a . Output wtt O 

ALL PRICES TAX PAID 
Escutcheon for Sin. x Sin. dial, 419 extra. Matching speakers P.M. 
type 3 ohms. Bin. or loin. available. Chassis sent under money 
back guarantee conditions against remittance. Free particulars 
from the manufacturers. 

THE DULCI CO. LTD., 
99 VILLIERS RD., LONDON, N.W.2. Telephone : Willesden 7773 

BUILD THIS AMAZING RADIO 
AN IDEAL XMAS GIFT 

Selective tuning. 
Acorn low drain 

valve. 
Loud clear tone. 
Long range. 
No earth, 
Short aerial, Vt. 
Welded steel 1=:e 
Easy.to assemble. 
All parts for this set 
are sold separately 

Ideal for : 

Fishing, Camping 
Cycling, Touring 
On the beach, etc 

MAIL ORDER ONLY 

This little set was de- 
signed to give you a 
real personal portable 
radio that you can enjoy 
anywhere without disturbing others. 
Use it on camping trips, in bed, in your office, 
or just anywhere. Send 2/- for layout, Wir- 
ing diagram and Component Price List. 
Details of our 30/- Short Wave Receiver are now ready. 

2/- for Layout, Circuits and Cemptnent Price List. 

FOR 301/ 
FOST FREE 

Send 

R. C. S. PRODUCTS (RADIO) LTD., 
11, OLIVER ROAD, LONDON, E.17 
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ELECTROLYTICS, capacity, voltage, 
size, type of mounting, price, post 
paid, 8, 450v, 1 x 2, clip, 2/ -; 50, 
12v, I x 14, tag, 1/6; 150, 25v, $ x 
11. clip, 2/ -; 250, 12v, 1 x It, wire, 
2/3; 40 + 40, 275v, 11 x 2, clip, 3/3; 
24 + 24 + 16, 350/425v, 11 x 2, clip, 
4/9; 60 + 200, 215/350v, 11 x 1L, clip, 
8/6; 4, 150v, 4 x 11, clip. 1/1; 500,, 
12v, 1 x 14, tag, 2/3; 150, 25v, 4 x 2, 
clip, 1/9; 32 + 32, 350/425v, 14 x 
2, clip, 5/ -; 8 + 16, 450/525v. 1 x 2, 
clip, 4/ -; 2, 450/525v, 1 x 11, tag, 
1/8; 8, 450v. 1 x 2, clip. 1/9; 32 + 
32, 450/525v. 14 x 3, W /E. 5/6; 16 
-I- 16, 450/525v, 14 x 2, W /E, 4/6; 

'1,000 i- 1.000, 6v, 1 x 3. Lug. 3/3' 
all alicans. Some with sleeves 
all voltages wkg., surge where 
marked, new stock, guaranteed. 
Set of 3 Components comprising line 
output trans. with E.H.T. winding to 
give 7K5. using EY51 theater wind- 
ing for EY51 also included), and 
fitted with width control. Scanning 
coils, low impedance line and frame. 
focus coil high (10,000 ohms). Set of 
3, 42/- plus 2/- postage. Diagram of 
line trans. - supplied. Mains Trans. 
PRI 0- 210 -240. SEC. 250- 0 -250v, Boma; 
6.3v, 2.5a; 6.3v, 0.6a, 12/ , Loud- 
speakers 64in. P.M., New, boxed, 1416 
post paid. RADIO CLEARANCE 
LIMITED. 27, Tottenham Court Road. 

'London, W.1. (Telephone: Museum 
9188.) 

RADIO UNLIMITED offer, Coilpacks 
L. M, and S. with Gram. sw, 24/6; 
M and L TRF coils 5/9 pr.: Crystal 
diodes 1/6; Fil /trans. 200/240 6v at 
1.5a. 511; M(Vns trans. 275/275, 6v-la, 
5v -2a. 80 mA, 21/6; TRF chassis kit, 
drilled chassis, dial, drive, backplate, 

6 
pointer. 

6K8, 6Q1,85 
valves, 

5Z4, 29/6 set plus 1/3 /3 
post. Amplifier kit, AC or AC /DC, 
c plete to last nut, incl. valves and 
cire. 50/ - Fresh stock: 25mí /25v 1/2, 
50/50 1/6, 8mf /450 1/8, 16/450v 2/- 
16 x 16 -450v 3/6; 32 x 32 -350v 4/ -. V/ 
Cntrls.. all values 2/9, SP /sw 3/9. 
Mic trans. 2/ -, Rev counters 9999, 
2/0, Co -ax cable 8/6 doz. yds., Door - 
rod aerial, with lead 17/6. New boxed 
valves, 6K7M 5/6, 5U4G 8 / -, 6V6M 
8 / -, 6SN7 8 / -; lA7 9 / -, 1N5 
and 3Q5 7/6. 13.000 valves actually 
in ,togg. Lists. RADIO UNLIMITED, 
Elm Road, London, E.17. Keystone 
4813. New branch now at 50, Hoe 
St.. E.17, (Lar 6377.) 

EVERYTHING for radio construc- 
tors, Condensers, Coils, Valves. Re- 
sistors. etc. Send stamp for list. 
SMITH, 98, West End Road, More- 
cambe. Quick service. 

S.W. BAT. comm. Rx; all bands; 
spread, econ.. portable, pert. Offers. 
S.A.E. Box 251. 

R.F. UNITS, types 26 at 32/6, 25 at 
,16/6, 24 at 1216, brand new in 
original cartons..with valves; postage 
2/6. E.W.S. CO.. 69, Church Rd., 
Moseley: Birmingham. 

GERMANIUM DIODES, 1/- each. 
Quantities cheaper. BDC, 591. Green 
Lanes. London, N.8. 

A.F. GEN. 15 c/s -150 kr /s 1r%c. 
atten.. etc.. £7; R.F. Sig. 'Inn. 0.15- 
36 Mc /s 5 4. 5 hands. atten., etc.. 
£61101 -. Both good make: as new: 
guar. Complete Tape Ampfr., un- 
used. only £7. S.A.E. details. J. ROSS. 
15. Redburn St., Chelsea. S.W.3. 

OSMOR for really efficient Coils. 
Coilpacks and all Radio Components 
as specified for many " Practical 
Wireless " circuits. -Sae advert. on 
page 6 for free circuits offer or 
send 5d. (stamps) to OSMOR RADIO 
PRODUCTS LTD. (Dept. PCI P6), 418. 
Brighton Road. South Croydon, 
(Tel.: Croydon 5148/9.) 

R A'I'ES : 5/- per line or part 
thereof, average live words to line, 
minimum 2 lines. Box No. 11- extra, 
Advertisements must be prepaid 
and addressed Io Advertisement 
Manager. " Practical Wireless," 
Toner lieuse. Southampton St., 
Strand, London, W',C.2. 

RADIO and T.V. Sheets from 2/3. 
List 1/ -. 4,000 Sheets available. 
RATEL, 171, Norris St., Preston. 

WALNUT Radiogram Cabinets - of 
distinction; stamp details. R. SHAW, 
69, Fairlop Rd., E.11. 

VALVE BARGAINS. IRS, 1S5, 3V4, 
6/. each, 1T4 5 /r, MISC. BARGAINS. 
Germanium Diode, 1/3; cabinet, wal. 
nut veneered. ideal for that spare set 
or bedroom radio with s /het. chassis 
and dial and 3 knobs, 18/ -, cabinet 
separate 16/ -. Dim. 12 x 6 x 6. All 
items new, money back guarantee. 
Post paid. A. BLACKBURN, Central 
House, Bury Wharf, Bury St., 
Ruislip. Mdx. 
INSULATED Metal Probe Cases with 
Sin. point accessible compartment 1 

x 4in. 5/ , Bth. Germanium 1/9. 
WILKINSON, 42, Frances Rd., Wind- 
sor. Berks. 

TAPE RECORDING 

CLOSING DOWN. £250 worth brand 
new items, Tatvox Tape Deck. 
Scotch Boy Tape, Transmitter, etc.. 
cheap. Lists available. Box 250. 

TAPE RECORDER MOTORS (all 
200/250 A.C.) ; Hoover S.P.202. 15/ -; 
S.E.M. H1202, 17/6; Garrard 
(governed 78 r.p.m.). £2/10/ -; Tamsa 
Tape Heads, B /H1682. £1; 5Y3GT. 
7/ -; 6ßR7, 9/6; N78. 7/ -; B9A 
Valveholder and Can, 3/ -. All new 
equipment. Post and packing 
1/- up to £1, Mail order only, 
HENRY A. PATTERSON & PART- 
NERS LTD., 156, High Holborn 
W.C.I. 

P.W. and SOUND MASTER Tape 
Recorder, all specified components 
available. Stamp details. FRANK- 
LIN & HALL,- 371. Havant Road, Far - 
lington, Portsmouth. 

SITUATIONS VACANT 

Tite engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or a Scheduled 
Employment Agency if the applicant is a man 
aged 18-64, inclusive, or a woman aged 18 -59, 
inclusive. unless he or she, or the employment, 
is excepted from the provisions of the Notifica- 
tion of Vacancies Order, 1952. 

T/V AND RADIO.- A.M.Brit.I.R.E., 
City and Guilds. R.T.E.B. 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. 

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. (Dept. 242A), 29, 
Wriglt's Lane, London, W.8. 

A.M,I,Mech.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.I.E.T. (Dept. 242B). 29, 
Wright's Lane, London, W.8. 

LOUDSPEAKERS repaired promptly. 
MODEL LOUDSPEAKER SERVICE. 
Bullingdon Rd., Oxford. 

VALVES 

XMAS VALVE BARGAINS, all guar- 
anteed. SP61 at 2/8 each, EA50 at 
1/ each, EB34 (Equ. 6116) at 1/- 
each, EF50 (VR91) at 3/6 each, 807 
at 4/6 each, 6A7 at 7/6 each, 80 at 
7/6 each, 6J6 at 7/8 each. New 
Books just arrived: " Transistors and 
Crystal Diodes." what they are and 
how to use them, 5/ -; " Unit Con- 
struction of TV. Receivers." by 
Bradley, 6/ -; " TV. Circuit Refine- 
ments," how to improve your TV.. 
contains information by 25 leading 
TV. manufacturers. 5/ -, SERVIO 
RADIO, 156-8, Merton Rd., Wimble- 
don, S,W.19. (LIBerty 6525.) 

VALVES, New, Tested and Guaran- 
teed. Matched Pairs, KT66, 25/ -: 
6V6G and GT, 17/- per pr.; 61(80. 
6Q7G, 6SN7GT, 6SL7GT, 6AT6, 613E6, 
6BR7, 6ßS7, 6SA7. 6SJ7GT, 6SK7, 
6X4, 6X5GT, 8 / -; 1R5, 1T4, 1S5. 3V4. 
6AM6, 5763, Y63, 6U5, 7/6; EBC33, 
EZ40,, KT33C, 25A60, 12AT7. 8 /6; 
PL81, PL82, ECL80, 1R5, 1N5, 10/6; 
12AX7, 6/9. Coax cable, stranded, 
75 ohms -;in., 6d. yd. R. J. COOPER. 
32, South End, Croydon, Surrey. 
(CRO. 9186.) 

WINWOOD FOR VALUE. 12 Carnar- 
von Road. Leyton, E.10. New boxed 
valves. Return of post service. Lists 
issued. 1T4. IS4, 1S5, 1R5, 1N5, 3S4, 
3V4, 6V6, 6F6, 6ßE6, 6BA6, 6SL7, 6SN7 
EF39, EBC33. EL32, 6X5, 5Y3, EF91, 
EB91, 807, EL91, all at 7/9 each. 6L6 
6K8, KT33c, 6Q7, 1A7, EF37a, ECL80, 
EF80, EBC4I, EF41, 9/. each. SP61, 
SP41, 6J5, EF50, 6H6M, 5/- each. 
6K7G 4/6 each. Isolation trans. 2v, 4v 
or 6v. all 25', boost, 8/8 each. All 
Teletron coils stocked. Full range 
REP coils available. Send to -day for 
comprehensive catalogue. (Mail only). 

BENTLEY ACOUSTIC FOR VALVES. 
1E7 6/6, 2DI3C, 4/, 3B7 8/8. 4D1 
3/ -, 5114G 9/8, 6AG5 8/6, 6AL5 6/ -. 
6AM5 7 /8, 6ß4G 7/6, 687 7 /6, 6ß8 
4, 6BX6 10/6, 6C6 6/8, 6C8 818. 
6D6 6/6, 6F5 10/6, 6F6 7 / -, 6F7 6 /6. 
6F12 6/6, 606 6/6, 6J8 10/6, 6L5 
7/6, 6M2 111-, 6Q7 8/6, 6SC7 10/ -, 
6S07 7/6, 6SL7 8 / -, 6SQ7 8/6, 6SS7 
7/6, 6ST7 7/6, 6Y6 8/ -, 7B6 8/8, 
7F7 10/6, 11D5 7/6, 12AT6 10 /6, í'2J7 
7/6, 121(7 8 /6, 12Q7 8/6, 12SC7, 7/6, 
121750 7/ -, 13D3 9/ -, 15D1 10/6, 
19AQ5 12/8, 19BG6 12/6, 19Y3 8 /8, 
25A6 8 /6, 25Y5 8 /8, 41 10/6, 50L6 
8 / -, 55Y6 8/6, 61BT 10/6, 78 8/6, 
21DDT 8/6, 210LF 2/6, 215SG 4/ - 
220B 10/6, 240B 10/6, 220VS0 6 /8, 
240QP 10/6, 813 70 / -, 1526 8/6, 1629 
71-, 2051 10/8, '7193 2/6, AC /P (4 volt) 
6/8, AC /P (6 volt) 6/6, AC6PEN 8/6, 
AC /TP 17/6, AC /DD 41 -, AZ1 12/8, 
CBL31 17/6, CL4 14 / -, CL33 111 -, 
CV6 1(6, CV73 4/6, D77 6 / -, DET19 
2 / -, DH30 15/8, DH77 8/6, DL74 
9 /8, DPT 15/6, E1148 1/8, EBC3 
10 /e, EBF80 10/6, EC70 10/6, ECL80 
19 / -, EF9 10/ -, EF37 10/6, EF55 12/6, 
EL2 11/8 EZ35 91 -, FC13 9/ -, GZ32 
141 -, H42 7/6, H63 7/8 HL2 3 / , 
HL23DD 6 /6, KK32 10/6, LP2 4/6, 
ML6 8/6, MU12 8/6, N78 10/6, OM5 
7/8, P41 3' -, P61. 3/ -, P215 3/6, 
PEN25 6/6, PEN26 16 / -, PEN1340 6/-, 
PL83 -11/8, PY81 10/ - QP21 7/6. 
QP25 6/6, QV04/7 (ex- units) 10/6, 
SD6. 7/6, TP2620 17/6, URIC 10/6, 
UU9 12/6. U22 8/ -, U24 13/6, U403 
10/ -, VR105 /30 8/6, VS70 7/6, 
VU120A 3/ -, W61 8/6, X22 10/6, X65 
10/ -, Y63 7/6. Special offer of sub - 
miniatures: XFY10, XFY12. XFY23. 
XFW10, X801.5, XH1.5, CK505AX, 
CK525AX, CK523AX. all 7/ each. 
Further selection of valves on page 
48. 

www.americanradiohistory.com

www.americanradiohistory.com


January, 1955 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 63 

ALUMINIUM CHASSIS made to your 
requirements; 16 & 18 gauge; any 
quantity, large or small. We will 
be pleased to quote. MACHINE 
CONTACTS, Building 336, Hurn Air- 
port, Christchurch, Hants. 

BOOKS 

I.P,R.E, TECHNICAL PUBLICATIONS. 
6,500 Alignment Peaks for Super - 
heterodynes, 5/9, post free. Data 
for constructing TV Aerial Strength 
Meter, 7/6. Sample copy The 
Practical Radio Engineer, quarterly 
publication of the Institute, 2/ -1 
membership and examination data. 
1/ -; Secretary, I.P.R.E., 20, Fairfield 
Rd., London, N.8. 

BOOKLETS. " How to Use Ex -Gov. 
Lenses and Prisms." Nos. 1 and 2, 

2/6 ea. Ex -Govt. Optical lists 
free for s.a.e. H. ENGLISH, Ray- 
leigh Rd., Hutton, Brentwood, Essex. 

AMERICAN MAGAZINES,- One -year 
" Audio Engineering," 35/ -, specimen 
copy. 316; " Popular Science," 28/6; 
` High Fidelity," 50/ -, specimen copy, 
4/6. Free booklet quoting others. 
WILLEN LTD., Dept. 40, 101, Fleet 
Street, London, E.C.4. 

WANTED 
45/- OFFERED for 813 Type Valves; 
any quantity purchased. Write: 
PYPE -HAYES RADIO, 606, Kings- 
bury Road, Birmingham, 24. 

NEW VALVES WANTED,' small or 
large quantities: PL81, EY51, KT61, 
5Z4G. 5R4. 5134. 3Q5, all television; 
prompt cash. WM.- CARVIS LTD., 103, 
North St., Leeds, 7. 

VALVES WANTED. EB91. EF80, 
ECL80, PL81, EYSI and all TV. types, 
5í4G, 6Q7, etc.. etc., Brand new only, 
prompt cash. Send us your offers. 
RADIO HAM SHACK LTD., 155, Swan 
Arcade, Bradford, 1. 

ALL TYPES of Valves required for 
cash. State quantity and condition. 
RADIO FACILITIES LTD., 38, Chal- 
cot Road, N.W.1. IPRimrose 9090.) 

MORSE CODE Training 
Send for the Candler 

BOOK OF FACTS 
It gives details of all Courses which include 
a Special one for securing amateur licence. 
CANDLER SYSTEM CO. Dept. SLO 
Sib, Abingdon Road, London, W.S. 
Candler System Co., Denver, Colorado, U.S.A 

ANNAKIN'S BARGAINS 
Transformers, U.S.A. Mike 10 : I screened, 
lid. U.S.A. AF. Ose.. screened. 114.. 
TV 1 : 1 Blocking. 2) -. AF. 6k -40, ohms, 9d. 
AF. 2 :1, screened, (id. AF. 2k-500 ohms. 
screened, 6d. Tone chokes, 1 /-. Vahe- 
holders, M octal, 3d. B3G, 3d. Br 7 eer., 2d. 
Resistance Coils, 49 ohms, 4d. 2k. 4d. 
6-7k, 4d. Tagbds, 2-2w, 1 -1w, 3d. 4 -iw. 
Res., 3d. Quantity discounts. Above Post 
extra. C.WO. only. Money Back Guarantee, 
Write now for Wonderful Free List. 

25, Ashfleld Place, Miry, Yorks. 

-HIGH FIDELITY 
COMPONENTS IN STOCK FOR THE 

MULLARD 5 -10 
OSRAM 912 AMPLIFIERS 

Price liste and 48 -pay s '-q',- 1 to 

J. T. FILMER, 
MAYPOLE ESTATE, BEXLEY, KENT 

Tel Bexleyheath 7267 

ACCUMULATOR CHARGERS, 18/- 
each, to clear. 45, Weelsby Street, - 

Grimsby, Lincs. 
AMERICAN RADIO Plans and De. 
vices. Now available: Hundreds of 
new and startling devices you can 
make. Only designs of this type 
available in U.K. 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. 

ARE YOU STUCK on Electrical or 
Radio Control ? Large stock of 
Transformers, Rectifiers, Lamps. 
Rotary Converters, Motors, Technical 
Books.. S.A.E. for bargain lists. 
LAWRENCE, 134. Cranley Gardens, 
N'.10. (CLI. 6641.) 

EDUCATIONAL 
THE INSTITUTE of Practical Radio 
Engineers Home Study Courses are 
suitable coaching text for I.P.R.E. 
and other qualifying examinations. 
Fees are moderate. Syllabus of 
seven modern courses post free from 
SECRETARY. I.P.R.E., 10, Fairfield 
Road, London, N.8. . 

MERCHANT NAVY and Air Radio. - 
Here is an opportunity to train as 
Radio Officer. The big liners are 
open to you, but you must qualify for 
the P.M.G. Certificate. Day, Evening 
and " Radiocerts ". postal courses. 
Estd. 30 years; s.a.e. for prospectus 
from Director, THE WIRELESS 
SCHOOL. 21, Manor Gardens, London 
N.7. !Tel.: ARC. 3694.) 

FREE I Brochure giving details of 
Home Study Training in Radio, Tele- 
vision. and all branches of Elec- 
tronics ! Courses for the hobby 
enthusiast, or for those aiming at 
the A.M.Brit.I.R.E., City and Guilds 
Telecommunications, R.T.E.B., and 
other professional examinations. 
Train with the College operated by 
Britain's largest electronic organisa- 
tion: moderate fees. Write to Dept. 
PW28, E.M.I. INSTITUTES, London, 
W.9. 

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 
B.S.T. LTD.. 179, Clapham Rd., 
London. S.W.9. 

SEE THE WORLD as a Radio 
Officer, Short training; low fees; 
scholarships; boarding /day students. 
Stamp for prospectus. WIRELESS 
COLLEGE, Colwyn Bay. 

MERCHANT NAVY Wireless School, 
Overseas House, Brooks' Bar, M /cr 16. 

BEST AND CHEAPEST ! 
Group B valves are unbeatable for value in reliable 
surplus, whilst you cannot boy better than Group A. 
Type A B Type A B Type A B 
57.10 - 819 4K 71:T 5' -41- EASO - 2/- 
6AK5 - 8/6 417,: - 8/3 EB::4 - 2/- 
6.4M,I - 6/3 637HT 10. -8/9 EB91 - 7/3 
6F6G- 7/6- 6:.117 548 - 0'31 - 3/6 
(H6 3/6- 65K7 8 -9- Et .4 %Il - 7/- 
6./50T 5 / -- tiVriuT 8 /8- ri '1,80 -10 /8 
11J7 - 71- 6V60 - 0.9 EF. <n - 10/8 
6K6GT 7/ -- 9146 7'9 1:'I" /.4I 5í9- 
6K7 8/9- 12H6 - 1.9 151:34 2 '31,9 
6K70 5/6- 7193 Rse- s 3,- - 
VALVEHOLDER9. -1.0., M.O., B7G, 9d. NUM 
BOLTS. ETC. (Prices for 3 doz. or 1 er. pkts.) 
lin. bolts 4 B.A. 10d. 2/6 i B.A. 8d. 2//- 
lin. 1/- 3/- 10d. 2 -6 
Nuts l'8 Si- .. 1,5 4Sí 
Washers 6d. 1/5 bd. 1,3 
Tags 84. 2/- 3d, 2,- 
FUSES all values, 46. Holders, siogle, 8d., double. 
96. Midget !abiders Ite,tcd) 11-04, n -n1 nf.t. 3/6 
doz. Full list, 3d. Onle,s over e1 post free. 

REED & FORD 2A, BURNLEY ROAD, 
s AINSOALE, SOUTHPORT 

18 S.W.G. Ali 4 full -sided Chassis. 
6in. x 4in, x 2in., 4/ -; 7in. x 5in. x 
2in., 4/6; 9in. x Bin. x 2 #fn., 6/.; 
loin. x Bin. x 2Iin., 7/ -; 12in. x Bin. 
x 2in., 7/6; 12ín. x 9in, x 2Iin., 8/6; 
14ín, g loin, x 2Iin., 9/6; 16in. x 
loin. x 3m., 11/6. Receiver type, 
loin. x 6in. x 2in., 3/9; 12in. x 7in. 
x 24in., 5 / -; 14in. x Bin. x 2;M.. 7/-; 
18 S.W.G. 4- sided, 6in. x 4in. x 2in.. 
3/ -; 7in, x 5in. x lin., 3/3; 10in. x 
Sm. x 2Iin., 5/-; 12in. x 9in. x 21in., 
6/6; 14in, x Soin. x 2Iin., 7 / -. Re- 
ceiver type. 18 S.W.G., 7in. x 5in. x 
2in., 2/6; loin. x 6in. x tin 3/ -; 
12ín. x 6in. x 21in., 3/8, Post 1; -. 
Mould plastic Cabinet in walnut or 
ivory, chassis, 2 W/B dial, back 
plate, 3 knobs, back. fixing clips, 
pointer, drive head, drum, spring and 
nylon cord, 27/6, p.p. 2/ -: Circuit. 
1/9, post free. ELMO PRODUCTS, 
230a, Utting Ave., Liverpool, 4. 

AMPLIFIERS 

NEW VERSION of the custom built 
Quality Amplifier, comprising three 
B7g valves in ceramic holders, Volt. 
Tapped, screened mains trans.; neg. 
fbck.; vol. and tone controls. In 
strict rotation at £4/5/- carr. pd. 
E.K.E., 47, Arksey Lane, Bentley, 
Doncaster. 

MIDGET AMPLIFIERS, £3 /19/6. 
p. & p. 2/6. having built -in power - 
pack for 200 -250v A.C. Dimensions 
10 x 3 x 21, fits all normal record 
players leaving room for speaker. 4 
watts quality output, suitable for all 
speakers and with standard or L.P. 
pickups. Valves 6J7 and 6V6 avail- 
able at 20 /,- per pair extra if , re- 
quired. Other models from £4/12/6, 
also cabinets and accessories. 
SPECIAL : Our new RDJ midget. .4 
watt amplifier to fit into the 
Philip's " Disc Jockey " is now avail- 
able. Send 6d. for new 0 page illus- 
trated catalogue. ELECTRO- ACOUS- 
TIC LABORATORIES, Tain, Ross - 
shire, Scotland. 

For high and low voltage 
testing : -1 -30 and 100 -850 
volts A.C. or D.C. Write 
for interest!ng leaflet 20F 
16 page manual (how to 
make 50 electrical 
tests) 11- post free. 

RUNBAKfN MANCHESTER 

ASTRAL RADIO PRODUCTS 
"HOME RADIO," 32 -page booklet fully 
illustrated. Simple wiring instructions for 
Crystal Set, 1 -. 2 -, 3- Valvers, etc. 2/ -, 
postage 3d. 
T.R.F. COILS for All Dry 3, Band 3, Push- 
button etr. 6/6 pair, postage 

66 
&E 

K " IS A.C. Bandpass 3, 3/3 each, 
postage 6d. 
FRAME AERIALS, m.w., 5/ -. Postage 46. 
138, THE RIDGWAY, WOODINGDEAN, 

BRIGHTON, 7 

1- Finger Pianists 1 
Build your own electronic keyboard 
and play everything! Send for tree 
leaflet. Guitar, cello, flute and trumpet 
are all easy. Write now... 

C & S, 10 Duke St., Darlington, 
Co. Durham 
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Practical Wireless 

BLUEPRINT SERVICE 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
I /6d. each 

1937 Crystal Keceiver .. PW71' 
The " Junior " Crystal 

Set PW94* 
2s. each 
Dual - Wave " Crystal 

Diode " PW95* 

STRAIGHT SETS 
Battery Operated 

One - valve : 2s. each 

The " Pyramid " One - 
valver (HF Pen) .. 

The Modern One - 
valver 

Two -valve : 2s. each. 
The Signet Two (D & 

3s. each. 
Modern Two -valver (two 

band receiver) 
Three -valve : 2s. each. 
Summit Three (HF Pen, 

D, Pen) 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) 

F. J. Camm's " Sprite " 
Three (HF, Pen, D, 

PW93* 

PW96' 

PW76* 

PW98' 

PW37* 

PW82* 

PW87* 
3s. each. 
The All -dry Three ,.. PW97' 
Four -valve : 2s. each. 
Fury Four Super (SG, 

SG, D, Pen) ... ... PW34C* 
Mains Operated 

Two -valve : 2s. each. 

Selectone A.C. Radio- 
gram Two (D, Pow) ... PW19* 

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' 

No. of 
Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2s. each. 
Simple S.W. One -valver PW88* 
Two -valve : 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 (HF, Pen, D, 
(Pen), Pen) 

PORTABLES 

PW38A* 

P W 30A' 

PW63' 

PW68* 

Is. 6d. 
The " Mini- Four " All - 

dry (4 -valve superhet) 

MISCELLANEOUS 
2s. each. 
S.W. Convertor -Adapter 

(1 valve) 
(2 sheets), 7s. 6d. 
The P.W. 3 -speed Auto - 

gram 
The P.W. Electronic Organ * 

(2 sheets), 7s. 6d. 

TELEVISION 
Practical Television Receiver, 

(3 sheets), 10/6 
" Argus " (6in. C.R. Tube), 2/6* 
" Super -Visor " (3 Sheets) 7/6* 
" Simplex " ... ... ... 3; -* 

PW48A 

The 

The 
The 
1 he 

AU the following blueprints, as well as 
the PRACTICAL WIRELESS numbers 
below 94 are pre -war designs, 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 stocked 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 

SPECIAL NOTE 
THESE blueprints are drawn full 

size. The issues containing 
descriptions of these sets are now ou: 
of print, but an asterisk denotes 
that constructional details are avail- 
able, free with the blueprint. 

The index letters which precede the 
Blueprint Number indicate the period- 
ical in which the description appears. 
Thus P.W. refers to PRACTICAL 
WIRELESS, A.W. to Amateur Wireless. 
W.M. to Wireless Magazine. 

Send (preferably) a postal order tc 
cover the cost of the Blueprint 
(stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS. Blueprint 
Dept., George Newnes. Ltd.. Tower 
House. Southampton Street. Strand. 
W.C.2. 

No. of 
Blueprint 

SHORT -WAVE SETS 

Battery Operated 

One -valve : 2s. each. 

S.W. One -valver for 
American ... ... AW429* 

Two -valve : 2s. each. 

Ultra -short Battery Two 
(SG, det Pen) ... WM402* 

Four -valve : 3s. each. 

A.W. Short Wave World - 
beater (HF Pen, D, RC 
Trans) A W436 * 

Standard Four - valuer 
Short-waver (SG, D, 

WM383* 

Mains Operated 
Four -valve : 3s. 

Standard Four -valve A.C. 
Short -waver (SG, D, 
RC, Trans) ... ... W M391 * 

MISCELLANEOUS 

Enthusiast's Power Am- 
plifier (IO Watts) (3/ -) WM387* 

Listener's 5 -watt A.C. 
Amplifier (3/ -) ... WM392* 

De Luxe Concert A.C. 
Electrogram (2/ -) .,, WM403* 

[-QUERY COUPON 
This coupon is available until Jan. 

I 3rd. 1955, and must accompany all 
I 

I 
wan Queries, sent in accord wan the 

notice on page 57. 

I PRACTICAL WIRELESS, Jan., 1955. 
I _ 

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.10. Sole Agents for Australia and New Zealand : 
GORDON & GOTCH (Asia), LTD. South Africa : CENTRAL NEWS AGENCY. LTD. Subscription rate including postage. for 
one yoar : Inland and Abroad 13s. 6d. (Canada 13e.) -Registered at the General Post Office for the Canadian Magazine Post. 
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9 Octave 
\ 

§ \ \\ 
,,, 

from 

a single unit 

January, 1955 

The G.E.C. metal cone loudspeaker gives lifelike repro- 
duction of any type of sound over a range of 9 octaves. 
This includes the entire musical fundamental range 
together with overtones which give tonal quality and 
character to the performance of each musical instrument. 
The sound engineer will appreciate the simplification and 
improvement in performance which has been achieved 
by combining the following attributes in a single unit. 

Smooth response over a range of 
nine octaves with extremely good £ low frequency response 

Negligible inter -modulation 
8.15.0 

Unequalled transient response due I TAX PAID 
to special coil and cone construction 

r 
For the 

Home Constructor 
This is a professional instru- 
ment and must be used under 
the correct conditions to 
obtain the optimum results. 
Cabinets have been designed 
for use with this loudspeaker, 
details of which will be 
available shortly. 

(212Do Metal Cone 
Loudspeaker 

THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, W.C.2 
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