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PRACTICAL WIRELESS 

SOLDERING 

INSTRUMENTS 

AND 

EQUIPMENT 

DESIGNED FOR 

THE AMATEUR'S 
RADIO STATION 

ILLUSTRATED 

List No. 70. B" BIT 

IN 

PROTECTIVE 

SHIELD 

List No. 68 

APPLY DIRECT 
FOR 
CATALOGUE 
TO 

Sales and 
Service Dept. 

ADCOLA 
PRODUCTS 

LTD 
ADCOLA HOUSE 

GAUDEN ROAD, 
Telephones 

MACaulay 4272 & 3101 

LONDON, S.W.4 

Telegrams 

SOLJOINT LONDON SW4 

January, 1963 

Model 8 Universal 

AVOMETER 

Designed for Dependability 
The Model 8 Universal Avo Meter is a high sensitivity 

multi -range a.c.;.d.c. electrical testing instrument pro- 
viding thirty ranges of readings on a 5 -inch hand cali- 
brated scale. Range selection is effected by two rotary 
switches for a.c. and d.c. respectively. 

The instrument has a sensitivity of 20,000 ohms per 
volt on d.c. voltage ranges and 1,000 ohms per volt on 
a.c. from the 100 -volt range upwards, and meets the 
accuracy requirements of B.S.S.89/1954 for 5 -inch 
scale length portable industrial instruments. It is ro- 
bust, compact, and simple to operate, and is protected 
by an automatic cut -out against damage through 
inadvertent electrical overload. 

VOLTAGE 
D.C. A.C. 

CURRENT 
D.C. A.C. 

RESISTANCE 
First indication 0.552 
Maximum indication 20Mí1 

2.5V 2.5V 50uA IO0mA 0- 2.0000 fusing 
IOV 10V 250µA IA 0- 200.0000 { internal 
25V 25V ImA 2.5A 0 -20m0 batteries 

100V 100V IOmA IOA f using 
250V 250V IOOmA - 0 -200MO } external 
500N IA - lbatteries 

1,000V 1.000V IOA - 
2,500V 2,500V DECIBELS 

-15 dB to - 15 dB 

Various ex ernal acc ssories are available or extending the above ranges 
of measur ment. Leather carrying cases are also available if required. 

Dimensions: 84" x 7f" x 44 Weight: 64 lb. 

Write for fully de criptive Folder or for 
complete Catalogue of AVO Instruments. 

J LTD 
AVOCET HOUSE, 92 -96 VAUXHALL BRIDGE ROAD, 

LONDON, S.W.I =4 Tel: VICtoria 3404 (12 lines) 
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January, 1963 PRACTICAL WIRELESS 

* VALVES * by return of post 
THE MOST COMPREHENSIVE COMPETITIVE 

VALVE LIST IN THE COUNTRY 
10 °n DISCOUNT 
SPECIAL OFFER TO 
PURCHASERS of any 
SIX VALVES marked in 
black type (15% m 
doses), Post: 1 valve, 

6d., 2.11, 1/, 

NEW LOW 
PRICES 

GUARAN- 
TEED 3 
MONTHS 

SURANCERANAS'TvaIINL 
are new or of fully 
guaranteed ex- Govern- 
floor, or ex- egnipme.nt 
origin. Satisfaction or 
Money back Guarantee 

Goods if returned un- 
used within 14 days. 

-.. _ 054 5/- 6.15GT 4/- 
lA5(l'l' 5/- 636 4/- 

121,801' 9/6 
1 2t27CT 5/- 

uFT19 2/9 
LP311 9/9 

EL91 4/- 1.19 11/- 
EM80 7/9 SP41 2/6 

lA7UT 11/- 637 86 128A7 7/- DF91 3/6 EMI 8/8 SP81 2/6 
1C5GT 9/- 817G 4%9 128117 5/- DF96 7/3 EM84 9/- 81'25 18/- 

6J7GT 7/8 128117 3/8 LF97 8/8 0685 10/- 802150 4/6 
1L6 9/9 128.17 5/8 DH63 8/- ENSI 16/- T41 7/6 
]H5üT 9/9 HK6GT 6%8 I28K7 4/9 D1176 5/- EY51 7/9 TDD4 7/6 
1L4 3/3 6K7 5/9 12SN7GT7/9 DR32 11/- EY86 7/8 1114 8/- 
1LD5 3/6 6K7G 2/9 13D3 9/- DK91 5/6 E7.35 8/8 1118 8/- 
1LN5 4/9 6070T 4/6 1487 14/9 DK92 7/- EZ86 8/8 U22 8/9 
1N5GT 9/9 6RMIT 8/9 I9AQ'o 7/6 DK96 7/3 EZ40 8/6 -B4 16/- 
105 5/6 6K25 7/8 191106 19/- DL33 8/- 0141 7/- I'25 11/8 
184 8/- 61,1 12/6 20111 9/6 DL35 9/- 0180 8/- 1126 9/9 
185 48 fiL6G 8/8 2072 9/6 DL63 8/- 0181 8/8 031 7/- 
1T4 3Ì8 8L18 9/- 20L1 18/- DL75 8/- FW4/500 8/- U:3 14/- 
2A3 8/6 6L19 11/- 20P1 8/9 DLO2 9/- 0W4/800 8/- 1':35 12/8 
2A7 9/6 6LD3 8/- 20P3 12/6 D1.91 8/- UT1C 7/- 1'37 26/- 
SA4 4/9 6LD1'2 8/9 20P4 18/- DL92 8/- 0 13 8/9 1150 5/9 
3A5 8/- 8LD20 7/9 20115 15/. D1.94 8/9 033.1 12/8 l'J2 4/9 
3116 4/8 6N7 7/6 26A8G 8/- LL96 7/3 HL41DD U76 5/8 

61.1 ^/8 25L8G 6/9 EABC'80 8/9 8/8 078 5/- 
3Q5GT 8/- 8725 8/6 25L13GT 7/9 EA('91 8/8 HN309 19/- 11191 12/6 

8728 12/6 25Y50 8/- 0A042 8/- HVR'2 10/8 0281 9/6 
SV4 8%9 6Q7G 8/- 25140 7/- EB41 7/- 1 W4/350 7/6 U282 15/- 
504GY 11:/6 6Q7GT 8/6 2515 8/- EB91 3/- I W4/500 7/6 0301 15/- 

6070 8/6 257.6G 8/- 00033 4/9 KLL32 8/6 1'309 6/9 
111140 4/9 113117 5/8 3001 7/- 00041 8/- KT32 6/9 U329 8/9 
5V4C. 7/9 88G7 4/9 30C15 11/8 EBCO1 7/9 KT88C 4/6 U339 11/- 
5Y8(1 6/9 66117 3/- 30F5 8/- EBF80 7/9 KT38 12/6 11801 19/- 
5Y3GT 5/9 88K7 5/- 30FL1 9/8 NBF8:3 9/6 KT44 7/8 UABC80 8/- 
5Y40 11/- 6S1.70T 5/9 SOLI 6/9 SB1'89 8/8 KT46 8/8 UAF42 7/9 
514 11/- 68I470T 4/8 30L15 9/6 EBL21 12/6 I(TOI 8/8 UB41 7/9 
5140 7/6 68Q7 5/9 30P4 9/6 OBLII. 17/6 KT63 5/9 1113041 7/9 
DZ4UT 11/- 6887 3/8 30PP2 -/8 F.1'91 4/4 KT76 8/8 If BC81 9/e 
6/30L2 9/- 6114GT 10/8 30P 16 8/8 E00:11 7/6 KTW61 5/9 UBF80 8/- 
BA6 4/9 WHIG 5/- 30P19 17/8 Ec(32 4/- KTW62 5/9 11131,89 7/8 
6A7 10/- 6VOGT 8/- 30PL1 9/8 01C33 4/8 KTW63 5/9 UBL21 14/8 
8A80 8/8 6112 7/9 30P L13 13/- 00034 9/- KTZ83 5/6 00084 14/8 
6A8GT 13/6 GX4 5/- 351.60T 8/8 EC:035 8/- L63 2/9 11(1086 7/- 
6AB8 7/- 10150 6/- 35T 25/- 110040 14/- LN152 7/- (1(1780 15/- 
61,07 8/3 6X50T 5/8 35W4 8/9 ECC81 5/8 m 01 7/8 UCH21 12/- 
BAGS 3/- 6YOG 7/8 35Z4CT 5/8 ECC82 8/- N37 11/- 0CH42 7/3 
6AG7 7/8 7A7 8/8 35Z50T 8/- 00083 6/6 N78 18/- U(:H81 8/- 
6AK5 6/- 707 9/- 41 7/6 ECC84 8/- N108 18/- UCL3'2 9/9 
6AL5 8/- 707 7/9 42 7/6 00085 7/9 N152 8/6 UCL83 18/8 
6AM8 8/- 7C5 7/3 5005 9/- ECC89 18/- P41 4/8 111'41 7/8 
6AQ5 8/- '('6 7/8 00 D6 19/- E0091 4/- P61 2/9 0742 5/8 
OAT6 5/9 7117 7/3 50LOGT 8/6 00080 8/8 PABC80 11F80 7/- 
6AU6 7/6 7K7 9/8 52KU 10/8 ECF82 8/8 11/8 UF85 7/8 
6B7 8/8 

R7 
o3KU 10/8 E01121 12/6 PCC84 8/9 UF86 14/6 

6080 3/- 7 10/6 618PT 11/- E01135 7/6 PCC85 8/9 U F89 7/- 
6BA6 5/9 787 9/- 62BT 13/8 ECH42 8/6 PC088 14/- UL41 7/- 
OBE6 5/9 7 V7 

7Y4 89 613G 60 16/- 
5 66 

78 6%8 

E('1181 7/9 
011183 8/3 

PC089 9/- 01.44 11/- 
PC'0189 13/8 U'L46 9/9 

6BHO 8/- 714 7/- ECL80 7/- PCF80 7/- U L84 -/- 
61336 8/- 83 9/6 ECL8'2 9/8 PCF82 7/3 UM60 9/8 
6007 9/8 8001 11/6 I85BT 19/6 ECL83 11/7 PCF84 18/- URIC 8/- 
60W6 7/8 10C2 14/8 tl03 19/- ECL86 10/8 PCF86 12/8 11116 12/8 

10(114 8/- 6BW7 5/8 
49 1071 5/9 6 

807(A) 5/8 
808 7/8 

EF'2'2 7/- 
0036 3/3 

PCL82 7/3 llU7 9/8 
PCL83 10/8 1108 17/- 

6C9 3%8 10F9 10/8 818 56/- EF39 4/6 001.84 7/8 UY1N 11/- 
605 5/8 10718 10/. 832 14/- EF40 12/- POLOS 11/8 UY21 11/- 
606 3/9 10L14 7/- 966A 11/6 0041 8/- PCL86 12/6 UY41 8/- 
809 11/- 10LD3 7/9 954 2/- 0741 7/8 7E645 8/8 UY85 8/8 
6CD8G 19/6 101..D11 14/8 956 2/8 E750-11R 91- PEN46 5/- VP41 5/8 
OCHO 7/6 lOLD12 8/- l'265 5/9 USA 3/- PL3S 8/3 VR105 8/9 
BD2 3/- 10713 11/- 9001 4/- EF54 3/3 PL36 9/8 VR150 8/9 
603 9/6 10714 9/- 9002 4/9 E780 4/9 PL38 18/8 W61M 11/- 
8D8 4/3 10P18 7/- ATP4 2/9 0085 e/8 PL81 8/8 W7O 4/9 
871 4/9 12A6 1/9 AZ31 8/- EFSO 9/- PL82 8/8 W81 7/3 
8786 6/9 12AH8 9/- AZ4l 11/- 0089 6/9 X61M 11/- 
8712 3/- 12AT6 7/8 B38 7/9 EF91 3/- PL84 X63 8/8 
8715 6/9 12AT7 5/8 `IC 9/6 EF92 4/8 PLOW) 8/8 X65 11/- 
6F14 9/6 12A116 9/8 C!BM 28/6 MI6 3/- PX4 12/8 %88 11/- 
6F15 9/6 121107 6/- 1111,31 21/- E0183 14/- PX25 9/8 X71iM 11/- 
61'16 8/- l'2AX7 8/8 CCH35 14/- 00184 12/- 11131 9/-X78 21/- 
61'19 8/8 12BA6 7/8 (:L33 9/6 ELSE 4/8 PY32 X 79 18/8 

18/9 6F2'3 6/8 1213E6 -/8 -Y:31 9/- EL33 7/9 PY80 Xs 1M 9/- 
6F24 12/- 12E117 9/9 D77 3/6 EL:35 7/- PY81 8/8 Y03 8/3 
6025 13/- 1208 6/6 D152 5/9 F.L41 8/- P1132 6/- Z83 4/9 
673E 6/6 12E1 17/8 DA30 12/8 EL42 8/9 PY83 Z88 9/8 
6F33 8/6 12J7GT 9/- DAC32 9/9 E1,Bl 11/- PY88 9/9 1152 4/9 
6J5 4/3 1.2K7GT 4/9 DAl'91 4/8 EL83 11/- PZ30 9/6 Z719 4/9 
616G 8/- 12X8 11/- DAF96 7/3 EL84 7/- R18 11/- ZD152 7/9 

TECHNICAL TRADING CO. 
EETAU.6HOr350 -352 FRATTON ROAD, PORTSMOUTH 

769 

Tubes 
Carr. S luv. 12/6 

MOST BULLARD 
MAZDA, COSSOR. 
EMITRON. EMI - 
SCOPE, BRIMAR. 
FERRANTI TYPES. 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
8 Months 12 Months 

12in. £2 0.0 £3. 5.0 
14in. £2 10.0 £3.15.0 
15117in.£3. 5.0 £4.10.0 
21 in. £3.15.0 £5.15.0 

NEW TYPES 

MW 31/74 
£4 -0 -0 

MW 36 24 

£5 -0 -0 
CRM 172 
MW 43,64 
£s-0-0 

TUBE SNIPS 
Due to huge Bulk Special Purchase 
we are offering MW 31/74 'Tubes at 
the unrepeatable price of 29/ -. MW 
:36/24 ditto. 39/ -. P.Y. 12/6. The 
above are guaranteed for 6 months. 

CO -AX, standard and low loss, 25 yds.. 
12/8, 50 yds., 21/8; 100 yds., 42/8. 
Co -ax Plugs 1/3. Wall outlet Loxes 3/6 

4 -SPEED RECORD PLAYERS. 
latest Turntable, together with 
lightweight 8taar Galaxy dual 
sapphire crystal turnover pick -up 
head. Amazing value (pick -up 
only 19/ -). 83.10.0. Carr.:./ -. 

P.M. SPEAKERS. 3 ohm, top makes, 
Performance guaranteed. 651m, Sim, 
8 / -, Sin. 7 x 4in., 11/ , 

13 CHANNEL T.Vs. 
Table Models, Famous Makes. Abeo- 
lutely Complete. 'These sets are un- 
equalled in value due to huge purchase 
direct from source. They are untested, 
and not guaranteed to be in working 
order. Carr. etc.. 15/ -. 

12in. £2.19.0 140n- £4.19.0 
3 VALVE AMPLIFIERS. Kit of 
new parts, consisting chassis mains 
and output transformers, valves 
41,61, 696G, 6X50) and all compo- 
nents. With full instructions for 
making high gain amplifier with 
separate base and treble controls, 
negative feedback, etc. Truly un- 
usual salue at 29/ -. 

F.M. TUNER KITS. Well known make. 
Comprising F.M. Tuning Head, guaran- 
teed none drift. Frequency coverage 
88 -100 Mc/s. OAS' balanced diode 
output. Magie Eye Tuning, Two 1.F. 
Stages and discriminate, 86.9.6. 

P.V.C. CONNECTING WIRE. 100 yds. 
30 mil: Special Price 7/8. 200 yds. 30 
mil: special price. 12/8. 25ft. Coil, 11-, 
5 Coils different colours, 4/ -. Connecting 
Sex. Prices as above. 

TRANSISTORS. Red spot 8/8 e 
White Spot 9/8 ea. Yellow Spot 2/9 ea. 
Germanium diodes 9d, ea., 8/- doz. 

TRADE SUPPLIED 
CV and Industrial valves, 
receiver valves and com- 
ponents. Quantity quota- 
tions for all Items adverti- 
sed plus 100's more. Gov- 
ernment departments and 
manufacturers supplied. 

4 watt AMPLIFIERS 
Further delivery of these 
excellent units to hand 
complete with amplifier 
20113 output and UU9 
rectifier. Easily converted 
into high gain unit, com- 
plete with good quality, 
sin. speaker in attractive 
two tone bakelite case 
cosily converted for 
guitars, record players, 
baby alarms, mic. 
amplifiers. Carr. 19/. 
Packing, etc. 7/6. 
As above but rebuilt Into 
excellent amplifier with 
high gain preamp stage, 
tone control, negative 
feed -back, ready for Im- 
mediate use. individually 
tested. Amazing volume 
and clarity easily worth E5. 
Our price whilst 
stocks last. Carr. 45/- Packing etc. 7/6. 

CONDENSERS. 25 Mixed, Electrolytic 
Macy popular sizes. List Value £5. 
Our Price 10/ , 

B.B.C. /I.T.A. TUNERS 
Fam"us slakes complete with 
P0080, PCC84 valves, 38 Bic LF. 
Fantastic value 191- 

GET 15. G.E.C. High Power, Contact 
cooled, manufacture matched pr Trao. 
eletor with Push -Pull Input a Output 
Transformers, with complete 1 watt 
ampl. circuit. Knock -out price 29/- 

NEW SPEAKER CABINETS, covered 
in attractive Reaine, Gold Metal 
front 11 / -. Or complete with 7 a 4 
Speaker, 19/ -. P.P. 1/6. 

0ASO Antoohangers. Latest B.B.R. 
10 mixed records. Brand New. Ufa. 
repeatable, 28.19.0. Also UÁ14. 
Proven Choice 28.19.0. P.P. 41-. 

"GARRARD" Slimline. Very latest 
Compact Autochanger. Just released. 
Amazing value, 28.19.0. Also available, 
Garrard Model 205. 29.17.8. P.P. 4/ -. 

100 RESISTORS 6 6 

100 CONDENSERS 101. 
Miniature Ceramic and Silver Mica 
Condensers 3 pF to 5,000 pF. LIST 
VALUE OVER £5. 

IVORY /GOLD KNOBS 1- Diameter half 
price 1 /2, 5 for 4/8; it- 1/3, 5 for 5/-. 

FRUSTRATED EXPORT ORDER 
VALVES Amazing Value. Top Quality. Factory Fresh 

Standard SuDerhet, plus Magic Eye: - 
RO BS! EBCSI EZS1 All for Post 
EF89 EL84 EM84 ONLY 351". Free 

Satisfaction Guaranteed. This works out at only 5/10 per valve 
FM Valve Kits as above plus F.C'C85 42/- post free. 

Post: 2 lbs. 2/ -, 4 lbs. E /6. 7 lbs. 3/8. 15 lbs. 4/ -, etc No C.O.D. ALL ITEMS 
LESS 5% AND POST FREE IN DOZENS. LIST OF 1000 SNIPS, 6d. 

MAIL. 0111.1;0 ))SLY DEVONIAN COURT, 
PARK CRESCENT t LACE, BRIGHTON 7, SUSSEX 
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770 PRACTICAL WIRELESS January, 1963 

RECORD PLAYER 
AMPLIFIER 

* 2 watt output. 
* Ready built with valves and 6 4in. 

speaker, tone and volume con- 
trols. Mounted on panel 13 x 74. 

751 -. P. & P. 21 -. 

STEREO AMPLIFIER 
Bargain Offer 

* 4 watts per channel. 

* Full tone and volume controls. 
* Complete with sockets, etc. 

896 P. & P. 216. 

QUALITY RECORD 
PLAYER AMPLIFIER 

A top -quality record player amplifier. 
This amplifier (which is used in a 

29 n. record player) employs ECC83, 
EL84, EZ80 valves. Bass, treble and 
volume. On off controls. 

PRICE 69'6 P. & P. 316. 

DITTO. Mounted on board with 
output transformer and 64 in. 
speaker. Complete at 89'6 

P. & P. 416. 

4-SPEED PLAYER UNIT 
BARGAINS 

SINGLE PLAYERS 
TU/ 12, 13.15.0. Carr. 316 

AUTO CHANGERS 
B.S.R. ÚA14, /6.19.6. Latest B.S.R. 
UAI6, 17.19.6. Latest Garrard 
"Auto -Slim" 17.15.0. 

Carr. 5l- on each. 

LOUDSPEAKER SILKS 
541n. wide 

Heavily woven in ivory and gold. 
Originally 351- per yard length. 
OUR SPECIAL PRICE 1316 per yard 
length. P. & P. 116. Also Red Resine, 
Dark Grey and Oatmeal fabrics for 
cabinet covering, 54in. wide, 1316 per 
yard length. P. & P. 116. 

SEND STAMP FOR 

OUR SURPLUS 

VALVE LIST. 

RADIOGRAM CHASSIS 
A chassis of distinc- 
tion, by famous 
maker. Covering 
Long, Med. and Short 
Waves, plus gram 
position. (Size 154 x 
7 x 6 4in. high). 
Incorporates the 
latest circuitry, using 
fully delayed A.V.C., 
and negative feed- 

back. Controls: Tone, Vol. On /Off, W/Change (L.M.S. and 
Gram), Tuning. Tapped input 200 -250 v. A.C. only. An 
attractive brown and gold illuminated dial with matching knobs, 
make this one of the most handsome, in addition to being one 
of the best performing chassis yet offered. Complete with valves 
(ECHO!, EF89, EBC8I, EL84, EZ81), knobs, output transformer, 
leads, etc. OUR PRICE ONLY £9.1 9.6 Plus 816 post and packing. 
ALSO AVAILABLE: 6 valve, 3 waveband, F.M. M.W., L.W., 
ECC85, ECH81, EF89, EABC80, EL84, EZ80, El1.11.0. P. & P. 816. 
Deluxe version of above with F.M., S.W., M.W., L.W. and 
piano -key wavechange, same line up. E13.13.0. P. & P. 816. 

6 TRANSISTOR AND TWO DIODES 
RECEIVER 

Easy to build, using 
6 super transistors 
and 2 diodes 750 
M/W output, full 
medium and long 
wave coverage, prin- 
ted circuit, Sin. 
speaker, prealigned 
IFTS & OSC. Very 
fine tuning, ferrite 
aerial with car aerial 
socket, attractive 2- 
colour cabinet. Sim- 
ple to follow instruc- 
tions with circuit. 
everything complete. 

£8.19.6 P. & P. 316 Battery 316 
All parts 
sold separately. 

BARGAIN OFFER! 
TELEFUNKEN HI -FI 
STEREO AMPLIFIER 
110/250 v. A.C. input. 5 

watt undistorted output 
(10 watts nominal). Size 
12 x 9 x tin. Weight 9 lb. 
Complete with spec. and 
instructions. 

$6.19.6 Carr. 51 -. 

PI"" 
11ma 11(llll 

CON 'UAl i1 

_N(1t.. 
; oOOs:![ 

Also Model 582. Similar specification but 
control. /6.19.6. Carr. 51 -. 

u1111111 

1111 

111111111 

with balance 

SPECIAL OFFERS! 
GAULER F.M. TUNER HEADS. 10.7 Mc /s. I.F., IS1 -, plus 
1'9 P. & P. (ECC85 valve 816 extra). 
ELECTROSTATIC H.F. TWEETERS. Type L.S.H. 75. 
Size 3 x 3in., 216 each, plus 9d. P. & P. 

MIDGET 2 GANG CONDENSERS. Capacity 195 and 100 
PF. Polystyrene case with built in trimmers. Size } x 5 x }in. 
Not used but removed from P/C Boards. 2 for 91 -. Plus 
I1- P. & P. 
ACOS CRYSTAL MIKES. Hi -imp.. 1816. P. & P. 116. 

4 MFD MANSBRIDGE PAPER CONDENSERS. 
Ideal for Crossover Units. 416 each. P. & P. I1 -. 

TRANSISTOR DRIVER and 0/P TRANSFORMERS. 
(Tapped 3 ohms and 15 ohm o, p), plus 4 suitable Transistors 
giving approx. I watt o'p. 301 -. P. & P. 2l.. 

MAINS TRANSFORMERS 
Tapped Primary. } wave or Bridge Rectifier. Secondary 
250 v. at 75 m/a 6.3 volts at 2 amps. 716 each. P. & P. 31 -. 
3 PUSH -BUTTON TRANSISTOR SWITCH. D.P. - 
D.T. Each Switch S'6 and 1,- P. & P. 

SPECIAL 
PURCHASE! 

TURRET TUNERS 
by famous maker. 

Brand new and unused 
Complete with PCC84 
and PCFBO valves. 34- 
38 Mc /s I.F. Biscuits for 
Channels I to 5 and 
8 and 9. Circuit diagram 
supplied. 

EACH ONLY 26'' P.P. 216 

F.M. TUNER 
HEAD 

L 
141 

'- 

A permeability tuned 
tuner head by a 
famous maker, sup- 
plied without valve 
(ECC85) and drum 
and spindle, IB16, plus 
119 P. & P. Valve 816 
extra. Drum and 
spindle 316 extra. 

E.M.I. 4 -speed 
Player and P.U. 

FURTHER HUGE 
PURCHASE enables 
us to offer these at 
ONLY 696 P.416P 

Heavy Spin. metal 
turntable. Low flutter 
performance 200 250V 
shaded motor with 
cap at 80V for ampli- 
fier valve filament if 
required. Turnover 
LP /78 head. 

MARTIN 
RECORDAKITS 

Tape Amplifier for 
B.S.R. deck. 

ß8.8.0 P3 6P 
Cabinet with 7 x 4in. 
speaker for above £44!0. 
Carr. and Ins. 5l -. 

Tape Amplifier for 
Collaro Studio deck, 
111.11.0. P. & P. 36. 
Cabinet with 9 x Sin. 
speaker for above, ELSA. 
Carr. and Ins. 51 -. 
Tape Pre -Amplifier, 
complete with power 
supplies, 18.8.0. P.& P. 316. 
Full easy -to- follow in- 
structions supplied. Send 
S.A.E. for leaflet. 
Full range of Micro- 
phones and Tape always 
in stock. 

RAR VERSON SURPLUS CO. LTD. 
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SPECIAL OFFER! 
6 Watt Push -Pull Amplifier 

2 ECL82 metal rec., separate bass and 
treble cont. on aux, panel. Made for 
one of the largest manufacturers of record 
players. Used in 30 gn. unit. Size 7 x 4in. 
panel, 6 x I fin. 3 ohm output, trans. 
included. 

Our Price £4.9,6 Post 4/- 

10114 WATT HI -FI 
AMPLIFIER 

A stylishly finished monaural ampli- 
fier with an output of 14 watts from 
2 EL84s in push -pull. Super repro- 
duction of both music and speech, 
with negligible hum. Separate in- 
puts for mike and gram allow records 
and announcements to follow each 
other. Fully shrouded ultra output 
transformer (to match 3 -15 speaker) 
and 2 independent volume controls, 
and separate bass and treble controls 
are provided giving good lift and cut. 
Valve line -up 2 EL84s, ECC83, EF86 
and EZ80 rectifier. 
Simple instruction booklet 116. (Free 
with parts.) 

All parts sold separately. 

ONLY L6.19.6 P. & P. 616. 

LOUDSPEAKERS 
All 3 ohm impedance. 
2 #in. __ -- 1216 
Sin. ._._ ..... _ 1216 

12in. 27/6 
Goodmans Sin. tweeter . I016 
E.M.I. 2fin. tweeter 1016 
Goodmans 8in. x Sin. middle regis- 
ter speaker 10/6 
E.M.I. 134in. x 8 }in. high flux 3216 
Rola Celestion, approx. 9in. x 6ìn , 
middle register speaker 1016 

P. & P. 116 per Speaker. 

TAPE DECKS 
B.S.R. Monardeck 

(Single speed) 31 in. per sec., simple 
control, uses 5 }in. spools, E6.15.0, 
plus 516 carr. and ins. (Tapes extra.) 

COLLARO STUDIO DECK 
E10.10.0, plus 516 carr. and ins. (Tapes 
extra). 

AMPLIFIER ON PRINTED 
CIRCUIT 
BOARD 

Two valve. ÚY85, UL84 with O.P. 
trans., use with 80 volt tap off motor. 
3916. 
P.P. 216 on above. Dropper res. for 
filaments if required, 216. 

B.S.R. AUTO UNITS 
160 v. Suitable for use wich above. 
(Slightly soiled.) £5.5.0. P. & P. 5f -. 

LARGE CABINET 

Suitable 
for above 
two items. 
Complete 
with 3 

ohm speaker. 
E3.9.6. Carr. 51 -. 
Superior Cabinet. Similar to above 
to take 8 x Sin. speaker, with motor 
board, will accommodate BSR UAI4 or 
UAI6. E3.9.6. Carr. 516. Speaker 
151- extra. P. & P. 116 extra. 

WODEN 
TRA NSFORMERS 

(Ex equip.). 200 -240 v. input. Output 
12 v. I amp., tapped 1, 8 and 10 v. Ideal 
for model railways and chargers. 816, 
P.P. 2/ -. 
Colvern Wire Wound Potentio- 
meters. Sin. 10 ohm I amp. Suitable for 
above. 51 -. P. & P. 1/... 

LARGE WODEN MAINS 
TRANSFORMER 

220/240 v. input. Output 40 v. at 3 amps. 
tapped 30 and 35 v. H.T. voltages 300 v. 
100 mA. tapped 10 v. 150 v., 230 v., 
260 v., also 90 v. 100 mA., 350 v., 
tapped at 200 v. 100 mA. Size 4f x 5 x 
Sin. Weight approx. 12 lb. 201- each. 
P. & P. 5f -. 

TRANSISTORS All Post Free. 
GETI5 (Matched Pair), ISI -. 

OC72 61- 0071 51- XAI03 ..... 616 
0076 6f- PXA101 6/6 VI5 /10p 12/6 

Set of Mallard 6 transistors 25f -. Set of G.E.C. 1,874; 2.873; 3, SI or GETI 14 20f , 

6 TRANSISTOR 
AND DIODE 
SU PE RH ET 

A first class 2 waveband 
transistor superhet in kit 
form. Printed circuit 
panel (size 84 x 21 in.) 

3 pre-aligned. I.F. 
transformers. High -gain 
Ferrite rod aerial. 
First -grade G.E.C. tran- 
sistors. Car aerial 
winding. Push -pull out- 
put. All parts down to 
the minutest item with 
simple instructions. 
All parts sold separately. 

ONLY £4.5.0 P.2&6 P. 

24in. 35 ohm speaker, 
10/6; 3/in. 35 ohms speaker 
1616; 35 ohm Sin. P.M. 
1816; 7 x 4in. 35 ohms 
speaker 211 -. P. & P. 116 
per speaker. 

PORTABLE CABINET 
Size approx. 94 x 64 x 3 #in. Suitable for 
above using 34in. speaker. 251 -. P. & P. 2f -. 

COIL AND TRANSFORMER 
SET FOR TRANSISTOR 

SUPERHET 
3 I.F. transformers, one oscillator coil, one 
driver transformer and wound Ferrite aerial 
(med., long and aerial coupling), 2816 com- 
plete, post II -. 6 transistor printed circuit, 
board to match, 816, post 9d. Circuit diagram 
116 extra. 

HARVERSON'S F.M. TUNER 
MARK I 

F.M. tuning head by famous maker. 
Guaranteed non -drift. Permeability tuning. 
e Frequency coverage 88 -100 mes. OASI 
balanced diode output. Two I.F. stages and 
discriminator. Attractive maroon and gold 
dial (7 x Sin. glass). Self powered, using 
a good quality mains transformer and valve 
rectifier. Valves used ECC85, two EF80s, 
and EZ80 (rectifier). Fully drilled chassis. 

Size of completed tuner 8 x 6 x 54in. 
All parts sold separately. E5.19.6, plus 

816 P.P. and ins. Circuit diagram and illus- 
trations 116 P. free. 

Mark II Version as above but complete with 
magic eye, front panel and brackets. E6.12.6. 
P. & P. 816. 

Mark III Version as Mark I but with output stage 
(ECL82) and tone control. E7.7.0. P. & P. 816. 

Handsome Metal Cabinets. Choice of Grey, 
Black or Green. To fit Mark 1 251 -, P. & P. 216. 
To fit Mark II 1716, P. & P. 216. 

170, HIGH STREET, MERTON, S.W.19 CHE 
3985 6 

Open all day Saturday. Early Closing Wed., I p.m. A few minutes from South Wimbledon Tube Station. 
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772 PRACTICAL WIRELESS January, 1963 

BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9093 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 216 EXTRA TELE- 
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUA SPECIAL C.O.U. SERVICE 

' INDICATES 
OA./ 17/6 
OB2 17/6 
024 61- 
1A3 8/- 
1A5 e/- 
IA7 18/- 
ICI. 6- 
1C'1 10/8 
I('3 0/8 
105 12/6 
1('8 10/6 
1D.5 18/2 
ID4 10/6 
IFl 7/8 
IFY 8/- 
1F3 8/- 
1E7 16/- 
IFD9 6/- 
D:4 17/8 
1116 10/8 
1L4 8/- 
11.A8 18/10 
111)3 6/- 
11,85 5/- 
IN6 10/8 
IPI 7/0 
1r10 e/- 
IPI1 7/6 
11t6 e/- 
184 9/- 
1B5 6/- In 25/11 
1'24 8- 
1124 12/6 
105 6/8 
2A7 10/8 
2Cl8 4/. 
2D13C 7/8 
2D91 16/- 
21' 86/11 
2X2 4/8 
34.4 6/- 
SAS 10/8 
387 19/6 
3116 6/- 
3Q4 we 
3(5 9/9 
384 8/- 
3V4 7/6 
4131 7/6 
611403,' 17/6 
6U40 4/8 
6V4U 10/- 
893 6/6 
6Y4 - 12/0 
67.3 19/6 
624 9/. 
0/30L2. 10/. 
6A7. 10/6 
9A8 9/. 
6A87 8/- 
8A('7 4/- 
65415 5/8 
6A07 7/0 
6AJ5 8/8 
64115 8/- 
9AK6 12/8 
6AK8 9/- 
SALO 4/- 

RAMS - 6/- 
6 AMd 3/8 
11AQ6 7/6 
9AR6 90/- 
8AT8 8/- 
0211111 10/- 
BAVB 19/4 
857 10/8 
6139 3/. 
613A6 e/- 
6226 8/- 
813086 92/8 
O8116 9/. 
011.16 6/- 

VALVES 
6BQ6 7/- 
6BQ7A 15/- 
611R7 9/- 
61358' 18/2 
81367 26/- 
6BW8 10/6 
6BW7 5/- 
OBX6 6/- 
6C4 5/- 
6O6 8/8 
6C6 6/6 
6C8 12/8 
8C8 13/8 
CIO 9/8 
6C12 18/7 
6CU6U 86/8 
OCH6 7/6 
I3(7W4 24/- 
61)1 2/- 
0D3 19/5 
ODO 6/6 
61)8 15/- 
6115 12/6 
801 26/11 
OF5 12/6 
OFO11 7/- 
1IF60T 8/- 
6F8 19/4 
6F1.I 17/9 
1i1,12 3/8 
6F13 10/- 
6F14 25/11 
6F16' 14/11 
11E16 8/- 
6F37 12/6 
6E18 14/11 
6F19 8/- 
eF28 10/8 
8F24' 9/8 
6F32 10/8 
6P33 7/8 
6(16 8I8 
OHIi 8/- 
0480 6/- 
6J5O'l' 8/- 
6J6 9/. 
6J7O 4/8 
9J7U'l' 10/8 
6J8 12/6 
6KG 8/- 
OK7O 2/- 
8K7OT 8/- 
6K8(1 6/- 
8K8(1T 10/6 
61125 19/9 
6L1 22/e 
61.0O 7/6 
O1.614 10/8 
6L711T 7/8 
61.17 9/. 
6L18 19/. 
61.19 22/9 
(11.1)3 8/- 
61.1)13 11/8 
61.0)211'16/7 
8017U'y 9/- 
6P1 18/R 626 12/8 
01'26' 18/6 
6P28 86/11 
6 (70 6/- 
6Q70T 11/- 
6570 10/- 
6R7OT 11/. 
118A7 8/8 
68C7 7/6 
6907 8/- 
09117 8/- 
6557 8/- 
6817 8/ 
491,7 6/- 
6867 6/8 
(18Q7 9/- 

WITH 
69R7 12/6 
9997 8/- 
6U46T 12/6 
61;50 7/6 
6127U 8/6 
8V644 4/6 
61,130T 8/6 
6X4 4/6 
6X6 61- 
7B6 80/9 
787 8/6 
7(5 8/- 
7C0 8/- 
7147 8I- 
767 916 
7Y4 7/8 
8112 8/6 
803 8/8 
9ßW6 14/11 
9132 4/- 
9D7 18/7 
10CI 18/8 
I0(325/11 
101)1 7/6 
101)2 11/8 
IO14 10/- 
IOF'9 11/8 
10F1e 12/8 
IOLUB 8/0 
IOLDI116/7 
10P13 16/- 
10P14 18/9 
11E1 17/6 
11E3 16/- 
12A6 6/- 
12A8 18/8 
12A(36 14/11 
12AD416/10 
I2AE6 18/7 
12AH7 8/. 
12AH812/8 
l2A'rO 7/8 
12AT7 5/- 
12AU689/9 
12AI!7' 6/- 
P2AV6 12/4 
12AX7 7/- 
12BAti S/- 
1211F.6 6/. 
121311720/9 
12E1 30/- 
12116 3/- 
12JO0T 4/. 
12J10T 8/6 
I2K5 17/8 
12K70T 6/- 
12K8OT14/- 
12Q7O'r 6/- 
128A7 8/8 
128C'7 8/6 
1291,7 7/- 
129117 9/9 
12817 9/8 
129K7 8/. 
129Q7 11/6 
129137 8/8 
12UOO 7/8 
12Y'4 10/8 
14136 80/0 
14117 22/8 
1487 18/. 
1ß 98/10 
19 10/8 
19AQ6 10/8 
1911C16022/8 
19111 10/. 
20D1 14/11 
20F2' 26/11 
'30L1' 26/11 
201'1 25/11 
2063 88/8 
2n1'4' 28/11 
201'S 22/8 

NEW TYPE 
25A8' 10/6 
26L66T11/8 
263',40Tl6/2 
261,5 10/8 
25Y60 19/6 
2624U 11/6 
2526 10/6 
26Z96T19/6 
27811 26/11 
28D7 7/. 
30(1' VI 
30(.15' 12/- 
861,6 6/- 
30F'LI 9/6 
80F'L1218/2 
301,1 7/0 
301,15 9/. 
30P4 16/- 
30P12 7/6 
80P16 7/8 
301.19 19/6 
30PL1 918 
30PL1910/8 
3646 20/9 
36L1111T 9/6 
:36W4 7/8 
3528 19/9 
35140T 0/- 
367.5()T 9/. 
4091 A 19/2 
418T1128/11 
42 22/8 
43 10/- 
50A5 21/10 
5005 10/- 
60CD6086/7 
601.6OT10/- 
52K11 14/4 
53KU 19/6 
72 4/9 
77 9/. 
78 6I8 
30 B/- 
83 16/- 
8:3V 19/5 
86AI 42/- 
85A2 18- 
!WAG 87/8 
00AV 87/6 
9ÚC0 37/6 
90CV 37/8 
90C1 16/- 
160162 19/- 
16002 17/6 
161 10/- 
186ßT38/10 
I861)TA 

38/l5 
MI 20/- 
304 161- 
:10:, 13/- 
306 13/- 
807 6/- 
41133 12/8 
4878 9/- 
67113 7/9 
7193 6/- 
'7478 6/- 
AC04296/11 
AC044 10/6 
AC2PEN 

22/8 
A(32PEN/ 

DD 18/8 
AC4PEN 

27/9 
ACOPEN 

92/9 
ACSPENI 

DD 26/11 
AC61'EN7/8 
A0!i'EN(31 

02/9 

CHEMICAL 
AC/l'EN(7) 

161- 
AC/8O 22/8 
ACBUVM 

16/- 
ACITH132/4 
AC/TP 82/4 
AC/VP116/- 
AC/VP222/8 
AIM 7/6 
ATP4 6/- 
AZI 18/2 
A281 10/- 
AZ41 13/7 
636 8/- 
B1.63 7/6 
CI 12/8 
('1C 12/6 
CHU. 27/2 
CBL31 22/8 
Cx]H35 92/8 
CK6(h) 6/6 
CL4 23/10 
C1.33 18/9 
CVO 9/6 
('V63 10/8 
CV271 10/8 
('VI 19/2 
(:VIC 19/9 
(131 11/- 
UI 8/- 
1)15 10/8 
DPI 10/8 
DOS 6/- 
1)77 4l- 
DAC32 10/8 
DAF'91 5/. 
DAF98 7/8 
D('C90 10/8 
0)1)4 18/6 
UI)41 33/7 
0)0T4 19/8 
DET25 7/8 
llF33 1018 
DM 15/. 
1)1+72 30/- 
UF91 3/. 
UF911 7/6 
1)F97 9/- 
HH30 16/8 
1,1111:1 0/- 
1H76 6/- 
DB77 8/- 
1)1481 26/11 
D1110127/11 
011107 18/9 
DK:2 19/. 
LK40 31/10 
DIC81 6/- 
1)K92 10/8 
DIi86 2/6 
1,1.33 9/6 
1)1.35 12/8 
1)1A3 10/. 
ULOI( 17/8 
1)L88 16/- 
DI.72 16/- 
1)1.75 90/- 
01,92 6/- 
DL94 7/6 
1)1.95 I.95 7/8 
DI 011 7/8 
1)1.910 10/8 
DM70 7l8 
DW4/3603/0 
DW4/6003/8 
DY88 18/. 
Ee0F 90/. 
I993F' 30/- 
E190F 84/0 
61149 2/6 
EASO 2/- 
EAT)) 9/6 

CATHODE 
EAB(', 9/- 
EAC9l 4/- 
EAF42 9/. 
E1134 2/6 
ELM', 8/6 
E1391 4/- 
EBC3 23/10 
EBC38 6/- 
EBC41 ß/- 
E8081 0/- 
EBC90 6/- 
E8C91 12/4 
E1323110 8/- 
EBF8318/7 
RBFKII 9/8 
F:81.1 30/8 
EB1l21 28/0 
6111.31 22/9 
11C111 18/7 
EC62 9/8 
RC6:1 19/8 
E(54 (11/- 

E('70 12/6 
E('81 27I6 
EC90 7/- 
ECS91 10/6 
EC92 18/- 
EOC31 16/- 
ECC32 6/6 
ECC:3:1 8/9 
ECC3428/1 
ECC86 8/6 
ECC4O 17/6 
E0081' 6/- 
E(Y:82 6/- 
E(X783 7/- 
ECCM4 9/ 
E1385 7/6 
ECY;88 28/4 
ECX`91 8/ 
ECFMO10/8 
ECF92 10/8 
F.CFBß 19/6 
E('F804201- 
6(I13 26/11 
E(:H21 29/8 
E('H3389/ß 
F,CH:45 8/8 
EUH429/8 
El'HK1 7/8 
K('H8:118/7 
SWUM). 9/. 
ECI,82' 9/8 
EC1.83 18/9 
E(1.86 16/2 
RFG 20/8 
E69 22/8 
F.F22. 14/- 
EF'36 4/- 
EF':37A 9/. 
EF'89 4/8 
01,40 15/- 
F1F41 8/- 
KF42 10/- 
EF511 

ltrlt. 6/. 
Amer. 7/. 

EF54 8/- 
EF73 10/0 
EFRO Si. 
RPM RF 18 6 
EF86 6/- 
EMI* 9/- 
2689 9/- 
E191 3/8 
EF92 4/8 
EF'95 9/. 
2697 13/. 
Mel* 18/- 
EF183 18/2 
66184 9/6 
E1,804 22/8 
EK2 25/11 

FOR 
EK32 8/8 
EL2 19/6 
EL32 6/- 
EL:33 12/6 
EL34 16/- 
EL33 19f6 
EI,37 23/11 
ELM 18/6 
EL41 9/. 
EL42 10/. 
E181 16/2 
EI.83 19/6 
EL84 7/- 
ELKS 18/7 
ELM 18/10 
EL91 6/- 
EL95 10/8 
ELMO 27/- 
EL820 18/9 
EL92126/11 
EI.522 19/6 
EM4 17/9 
EM34 9/8 
E6135 18/- 
EM71 98/10 
EM80 9/- 
EM91 9/8 
EM84 10/8 
E3156 18/10 
EN31 68/. 
EN9I 16/- 
KYOI 8/6 
EYKI 18/ 
EY88 18/9 
EY'84 14/- 
EY86 7/8 
EY'81 7/0 
ß7235 5/- 
11140 6/8 
11241 7/- 
E7800 6/. 
E'Lel' 8/. 
2290 4/8 
FC:4 26/11 
FCl3 25/11 
FU18C26/11 
FW4/5008/8 
F6V4/8008/8 
UTIC 26/- 
61'50 41/8 
11E30 9/. 
(IZOC-' 10/. 
11233' 19/6 
0134 14/- 
0137 19/5 
1180 6/. 
1U33 12/ 8 
HABC80 

13/8 
HL2 7/8 
H1.13C 7/8 
H123 14/11 
111.23Dll7/6 
H1A1 19/6 
HI.1O3DD 

19/6 
11N309 29/1 
HVR2A 8/. 
!)V82 10/. 
IW3 10/. 
1W4/360 9/. 
1W4/300 

18/2 
KBC32 90/5 
KF35 8/8 
KL35 ß 8 
KLL3288/1 
KT2 6/- 
KV 16/- 
KTe3C 9/. 
KT311' 32/4 
K'1'41 29/1 
KT44 12/8 

EXTRA 
KTU 12/8 
KM 7/. 
KT96 16/- 
KT98 43/6 
KTIO1 82/4 
KTW61 6/8 
KT'W68 7/6 
KTWOS 6/8 
KTZ41 81- 
1.63 6/- 
LP2 9/6 
61E41 16/10 
ME91 12/6 
M114 7/- 
MHD4 12/6 
M131.4 7/8 
MHI.U612/8 
MIA 8/8 
61L6 818 
M8411 22/9 
eI9P4 20/. 
MUI91148/- 
60X4025/11 
N37 25111 
878' 29/1 
N109 99/1 
N118 82/6 
NI61 10/- 
N8119 90/1 
N389 16/- 
V3691610 
P81 2/6 
PA8080 

, 19/7 
PC95 18/- 
PCC84 7/0 
PC385 9/6 
PCCBM 18/- 
PCCM9 8/8 
PCF'80 7/6 
PC1082 10/8 
PUF84 18/9 
P('1,813 9/8 
1'(1.82 9/- 
PC'1.83 9/8 
PCL.84' 7/8 
PCL85. 10/- 
PC1.86 18/2 
PEN4DD 

26/11 
PEN26 4/8 
PEN4ODD 

84/. 
6E7446 18/8 
l'EN46DD 

26/11 
PEN40 4/8 
L'EN38322/8 
l'EN453LD 

32/4 
l'ENA492/8 
P2N54 

28/11 
PENDD 
4020 34/. 

PL33 19/9 
PL:01 16/- 
P1.38 26/11 
l'Lß1 10/6 
PL62 7/8 
PL83 9/. 
P1.94 12/4 
P3.820 18/9 
PM84 10/10 
PTO 10/6 
PX4 10/9 
PY31 10/9 
PYS2 we 
PYBS 18/6 
PY80 7/8 
PY'81 7/0 
í'Y92 7/ 
P1,3 7/8 

LIFE AND 
PYBM 18/- 
P1R00 18/- 
P230 10/6 
QP21 7/. 
QP22B 12/8 
125 14/6 
Q8150/15 

10/6 
RIO 15/. 
R12 8/8 
R14 26/11 
R17 17/8 
RIR 14/- 
R19 19/6 
R52 12/8 
RU1/240A 

64/. 
RK34 7/8 
8130 22/6 
9P4B 28/10 
8P13C 12/8 
9P41 818 
91342 12/6 
91361. 8/8 
91J26 27/9 
MIMI 9/8 
9U2150A 

7/- 
T41 9/- 
TDD2 19/8 
TULIO 19/8 
TWIG' 20/- 
TH41 99/11 
TH233 84/- 
TP22 19/. 
TP26 16/- 
TP262088/4 
TY98F 13/. 
1.7ABC809/- 
UA2'42 9/6 
11841 19/- 
UBC41 8/8 
118U8111/- 
41141'80 9/- 
UBF89 9/8 
UB7.21 22/9 
C('128414/8 
UCT796 7/6 
11CF8013/- 
UCH2192/6 
UCH42 9/3 
UCH81 9/8 
1J(.'L82 9/8 
UC9,8318/9 
l'F41 9/- 
UF42 10/8 
UMW' 10/6 
U1,86 9/. 
l'F196 18/6 
U1,89 8/ 
UTAI 10/8 
C1L44 25/11 
L'L46 14/0 
('1.848 8/8 
11M4 17/9 
15803418110 
111680 14/11 
URIC 18/2 
UU5 0/- 
U 1:8 19/6 
11U7 18/2 
CUB 26/11 
UU9 8/8 
U1110 92/8 
UU13 6/- 
UYIN 18/9 
UY21 18/2 
1.0Y41 8/8 
UY86 O/- 
U12/14 8/8 
U16 10/- 
U17 16/6 
U18/20 8/6 

RELIABILITY 
1,19 48/6 
1.121 16/- 
U22 61- 
U24 29/1 
U268 17/8 
U26 9/. 
U81 11/8 
U8S 8B/1 
U35 29/1 
U876 82/4 
U4l 19/6 
U43 8/6 
U45 13/6 
1/47 17/6 
U60 6/6 
1,62 4/6 
4164 19/6 
1.78 6/- 
U76 4/8 
11167 19/9 
1.1191 18/9 
U201 16/8 
(/261' 14/. 
11281. 19/9 
1'282 22/- 
U291 1116 
C301 28/8 
1'329 14/. 
U839' 16/9 
U403 18/9 
U404 8/8 
U801 29/1 
114020 18/2 
314P411 I3/- VMß4616/ 
VP2 12/8 
VP2B 14/8 
VP4 16/ 
VP4A 17/8 
VP48 22/8 
VP)3C 7/. 
VP23 6/6 
V1041 8l- 
VPI33 22/8 
VR76 17//8 
V9106 i/- 
VR160 7/- 
VT61A 6/- 
VT6131. 6/- 
VU89 8/. 
VU111 20/. 
V11138 7/8 
W21 19/8 
W42 22/8 
WOIM 27/8 
tí' 63 10/8 
W76 6/6 
W77 4/6 
WKIM 8/- 
WI01 89/1 
W107 22/8 
W729 19/6 
XI4 10/- 
X18 10/6 
X41 95/11 
7(81 16/8 
X63 9/- 
X84 7/8 
X86 12/8 
X6ß 12/0 
3476M 14/- 
X78 89/1 
X79 46/S 
X109 29/1 
Y63 7/8 
Y66 10/6 
683 7/6 
266 9/8 
677 8/8 
2929 18/2 
2719 6/- 
Z729 9/. 
Z759 88/- 

Transistors 
and dlodes 
ODO 6/0 
UD4 6/8 
UDO 6,'6 
ODO 6/6 
01)8 4/- 
OD9 4/- 
ODIO 4/- 
O1)l'1 4/- 
OD15 8/- 
üDló' 4/- 
UET10617/e 
OHT11112/- 
OET114 6/6 
UET873 9/3 
UET874 9/6 
OEX13 818 
UEX36 8/- 
OEX8810/- 
0EX46/18/8 
OEX66Il 

16/- 
OEX64 11/6 
(15X06 19/- 
AF102 27/6 
AF114 11/- 
AF116 10/6 
AF116 10/- 
AF117 9/8 
AF127 19/- 
OAD 6/- 
OA10 81 
0A70 e/- 
0A73 8/- 
0A79 8/- 
OASI e/- 
01.80 8/- 
OA80 4/- 
OAR 3/- 
OA96 3/6 
OA210 9/8 
0A211 18/8 
OUl6W 86/- 
OCIO 26/- 
0022 29/- 
U028 26/- 
O(128 24/0 
0029 87/6 
0(.35 113/- 
04.36 31/6 
0C41 9/- 
0(244 9/3 
0(44P14 9/3 
0C45 9/- 
0C4:SPM 9/- 
0(935 22/6 
01'66 26/- 
0070 8/6 
O(11 6/6 
0(12 8/- 
0(73 10/- 
0076 9/- 
0076 '/- 
0C'78 8/- 
0(281 8/- 
0(381M 8/- 
OC82 101- 
008:3 6/- 
0084 8/6 
04140 29/- 
0C170 9/6 
0C'171 10/6 
OCP71 17/6 
PXCIOI 6/6 
PXCIO1A 

8/6 
XA104 DV- 
V10/16A 

131- 
V80/OOP 

28/8 
V6/R2 9/3 

METAL RECTIFIERS. DRMIB 13/ -. DRM2B and 1)ß3138 16/6. LW7 21/ -. LW16 26/ -. RMO 7/11. 10611 5/3. 14312 7/8. RM3 7/9. 12514 14/ -, RM5 19 /8. 14A86 
17/8. 14A97 99/. 14A10097/ -. 14A12490/ -. I4Á10388/ 14613035/ -. 14828111/8. FC10117 /8. 1611C.1.1.16.18/0. F0ß121/ -. 16RD :2.2.8.112/ -. 1010E.2.1.8.1 
9/8. 18ßA.1.1.9.1 4/6. 1811Á.1.2.8.1 11/ 10116 8/8, FY'124 18/ , 
ELECTROLYT108. Can types 82 x 32/4800. 6/0. 60 x 50/350v. 7/.. 64 x 120/630v. 8/8. 80 x 250/275v. 9/8. 100 400/275v. 12/6. 100/275v. 8 / , 200/270v. 4/. 
100 s 200 /275v. 9/6. Tubular types: 8 /450v. 1/2 16/400v. 2/9. 32/450v. 8/9. 8 x 8I400v. 8/ -. 18 x 1111430v. 4/ -. 32 x 32/350v. 4/-. 9 x 101450v. 8/9. 
P.M. SPEAKER/. 3 ohm types: 211n. 17/-, 51n. 18 /8. 9 4In. 17 /-. 7 x 41n. 16/, 101n. 27/ -, I21n. 29 /6. Olin.. 80 ohms, 17/6 Poet 2/- each. 
M ILLARD midget Clem en reatifiers. Type 89100. Output 250 volts, 1 amp. No larger than a shirt button. 8/- each. 
All goods brand new and actually in stock. We do not sell second -hand good., manufacturers' reiects, or seconds, or items from dismantled equipment. 

Terms of business: -Cash with order or C.O.D. only. Poet Od. per item except where stated. Ordere over 49 poet free. C.O.D. 2)8 extra. All orders cleared same 
day. Any parcel insured against damage in transit for 8d. extra. We are open for personal shoppers 8.30 -5.30 p.m. Bats. 9 -I p.m. Complete list of modern and 
obsolete valves, resistors, condensers, transformers etc. with terms of business. lid. Please enquire for any Item not listed with S.A.E. 
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UNIVERSAL AVOMETERS P.C.R. COMMUNICATION RECEIVERS 
6 valves. Frequency coverage on 3 bands: 850 -2.000 metres, 190-550 
metres and 6 -18 Mc /s. Super slow motion drive. AE trimmer, tone 
control, built in speaker. AS NEW 26.19.6 each. Carr. 7/6. 

P.C.R.2 RECEIVERS 
850 -2.000 metres. 
190 -550 metres 6 -22 
Mc /s. output for 
phones or 313 
speaker. As new 
£5.19.6. Carr. 7/6. 
Both above models 
can be supplied with internal 
power unit to oper- 
ate on 200 /250 v. 
A.C. at 39/6 extra 
or alternatively 
plug -in external 
power units are 
35/ -. 

JEMCO 4,000 OHM, VOLT 
TESTMETER 

1% Precision Resistors through- 
out. Single control system for all 
ranges. Highly accurate. Sensi- 
tivity 4.000 a /volt A.C. and D.C. 

Ranges: 
D.C. volts: 

0-10-50-250 - 
500- 1.000v. 

A.C. volts: 
0- 1050 -250- 
500- 1,000v. 

D.C. current; 
0 -250vA 
0- 25500mA 

Resistance; 
03-0k a 
0 -300k 
0-3M 
Decibels: 
-20 to 1-36 

db (2 ranges). 
Meter ty: 100 microamp. 

62/6 each P.P. 2/6. 
JEMCO 20,000 OHM /VOLT 

TESTMETER 
As above but with increased sen- 
sitivity and extended resistance 
range (0-5M fl). 97/8 P.P. 2/6. 
Either type brand new. Guaran- 
teed with leads, prods, batteries, 
instructions. 

L.T. METAL RECTIFIERS 
All full wave, bridge connected. 
Brand new, guaranteed. 
12/18v. 1.5A, 3/9 24/36v. 4A, 15/6 
12 /18v. 2.5A, 6/3 24/36v. 15A, 45/- 
12/18v. 4A, 8/6 36/48v. 2A, 19/6 
12/18v. 6A, 12/3 36/48v. 4A. 29/8 
12/18v. 10A, 22/6 36/48v. 6A, 32/8 
12/18v. 15A, 37/8 48/60v. 2A. 21/- 
24/36v. 1A, 7/3 48/60v. 10A, 82/6 Please add postage. 

L.T. TRANSFORMERS 
All primaries tapped 200 /250 volts. 
1 Battery Charging, 3.5. 9 or 17 
volt, 1 amp., 9/9. Ditto 2 amp. 
14/3. Ditto 4 amp., 16/8. 9 or 17 
volt, 6 amp., 26/ -. 
2 Model Type 3, 4, 5, 6. 8. 10, 12, 
15, 18, 20, 24 or 30 volt. 2 amp.. 
18/6. Ditto 4 amp.. 27/6. Ditto 
5 amp., 37/8. Add Postage. 
AUTO TRANSFORMERS 

Step -up, step -down, tapped 0-115- 
200- 230 -250 volts. 15w.. 9/ -; 60w.. 
12/6; 

. 
150w.. 18/6; 230w., 27/8: 

300w, 42/6; 500w., 87/6: 1,000w. 
99/8; 1.500w., 28.19.6. P.P. extra. 

R.C.A. PLATE 
TRANSFORMERS 

Pri. 200/250 v. sec., 2,000 -0 -2,000 v. 
500 mA, tapped 1,500 v. New. 
boxed, 26.10.0. Carriage 15/ , 

DUMONT KIOSIPI 
DOUBLE BEAM C.R.T. 

Twin Gun. Brand new, boxed. 
b9/6. P.P. 3/6. 
1.2 Ohm 12 Amp RHEOSTAT 
Geared slider type, new boxed - 

15/6 each. P.P. 3/6. 

Guaranteed perfect working 
order. Supplied complete with 
leads, batteries and instructions. 
Model "D" 34 range 28.19.6 
Model "7" 50 range 211.0.0 
Registered Post 5/- extra. 

COSSOR 1035 DOUBLE 
BEAM OSCILLOSCOPES 

Guaranteed perfect working 
order, £45 each. Carriage £l. 

7.5 K.V.A. AUTO 
TRANSFORMERS 

0 -115 -230 volts. Brand new boxed, 
£15. Carriage 10 / -. 

230/250 VOLT A.C. MOTORS 
41 x 3ín. die., 90 watts. 5.000 r.p.m. 
lin. spindle. 22/6. P.P. 1/6. 

I K.V.R. ISOLATION 
TRANSFORMERS 

230 v. PRI 230 v. Sec. Boxed, £5 
each. Carriage 10 / -. 

NATIONAL H.R.O. 
RECEIVERS 

BRAND NER-1 Senior model, table mounting. Complete with a full set of 
9 coils covering 50 kc /s to 30 Mc /s. Supplied complete in original transit cases, £25. Carr. 20/ -. Power units to operate direct from 200 /250 volt. A.C. 
59/6 extra. 

PRECISION COMBINATION 
VOLTMETER /AMMETER FOR 

A.C. AND D.C. 
Two separate instruments housed in 
polished wood case, 6ín. scales with 
knife edge pointers. 
Ranges: 
Volts A.C. and D.C. 160-300-600 v. 
Amps. A.C. and D.C. 25- 50-150 -200 A. 
Supplied complete with all current 
shunts, leads and leather carrying case. 
Manufactured by Elliott Bros. Supplied 
brand new. 29.19.6 each. Carriage 7/6. 

VARIAC TRANSFORMERS 
24 amp., 230 volt primary, 185 
to 250 volt output, 212.10.0. 
Carriage 10 / -. 

TELEPHONES TYPE "L" 
Generator Bell Ringing, 2 line 
connection. With batteries, fully 
tested, 69/6 per pair. Carriage 5/ -. 

100 AMP A.C. METERS 
Nalder Thompson 6in, scale. 
Brand new. boxed. 65/ -. P.P. 3/6. 

3000 WATT AUTO 
TRANSFORMERS 

0 -115 -230 volts. step -up or step - 
down. Brand new, boxed ex- 
U.S.A. 27.10.0 each. Carr. 10 / -. 

FANTASTIC TAPE OFFER 
Brand new American High 
Fidelity recording tape, 71n.- 
1800ft. 20/ -, 7ín.- 1200ft. 15 / -. 
P. & P. extra. S.A.E. for lull 
bargain tape lists. 

PANEL METERS 
100µA 21" F.M. D.C. 42/6 
1005A 31" F.M. D.C. 62/6 
1mA 29" F.M. D.C. 25/- 
30,0 /30mA 21' F.M. D.C. 9/6 
350mA 21' F.M. D.C. 10 /6 
2 v. 21" F.M. A.C. 17/6 
10 v. 2' Pro]. A.C. 15/6 
300 v. 21" Prol. A.C. 19/6 
300 v. 21" F.M. A.C. 25/- 
500 v. 21" F.M. A.C. 25/- 
120 v. 3V F.M. D.C. 32/6 
1500 v. 21" Electrostatic 25/- 

FIELD TELEPHONES 
TYPE "F" 

Suitable for many applications. 
Generator bell ringing, 2 line 
connection. With batteries and 
wooden carrying case, fully test- 
ed. 24.19.6 per pair. Carr. 5/ -. 

MINE DETECTOR No. 4A 
Will detect all types of metal. Fully portable. Complete equip- ment supplied tested with instructions. 39/6. Carriage. 10/6. Battery 8/6 extra. 

COLLARO STUDIO TAPE TRANSCRIPTOR 
Brand new 1962 model, 3 speeds, 3 motors, digital counter, etc. Fitted with latest bradmatic heads and interlock button. Sup- 
plied with spare spool, instructions, fixings. 10 gas, each. Carr. 
paid 

CLASS "D" WAVEMETERS MK. I1 
Heterodyne crystal controlled frequency meter covering 1.9 to 
8 Mc /s. 6 volt D.C. operation. Supplied brand new. Complete with 
crystal, valves. spare vibrator, headset and instruction manual, 
59/6 each. P.P. 3/6. 

CT -53 SIGNAL GENERATORS 
Precision instruments covering 8.9 
to 15.5 Mc /s. and 20 to 300 Mc /s. on 
6 bands. Variable attenuator from 
1 microvolt to 100 millivolts. Opera- 
tion 110 /200/250 volts A.C. Supplied 
in perfect working order. Complete 
with calibration charts. 19 gas. 
each. Carriage 10/6. 

PRECISION A.C. AND D.C. VOLTMETERS 
Two ranges, 160 and 320 volts. 8 inch mirror scale with knife 
edge pointer. Housed in polished wooden case. Ideal for schools, labs., etc. Supplied brand new, 25.19.6 each. P.P. 3/6. 

R.C.A. AR.88 LF RECEIVERS 
Theseworld -famous 14 -valve re - 
ceivers are offered in excellent 
condition. Fully tested and 
checked before dispatch. Fre- 
quency coverage on six bands 
is 75 to 550 Kc /s and 1.5 to 30 
Me /s. Completely self- contained 
except phones or speaker. Oper- 
ation for 100- 200 -250 volt A.C. 
£32.10.0 each, carriage 30/- ex. 

PAINTON 100KS1 3# DIA. 
INSTRUMENT POTS 

Fully screened, precision wire, 
wound, 10/6 each. P.P. 1/1. 

CADMIUM SULPHIDE 
PHOTOCELLS 

Very sensitive, full data supplied, 
12/6 each. P.P. 6d. 

MINIATURE PANEL 
METERS 

For 11ín. dia. panel hole. 
0 -50µA 39/6 0 -300 v. D.C. 27/8 
0 -500µA 32/6 "S" meter 35/- 
0S0-1 mA 

mA 27/6 
27/6 "VU" meter 42/6 

Hours of Business: 3 LISLE STREET, 9 a.m. -6 p.m. Half Day Saturday 
34 LISLE STREET. 9 a.m, -6 p.m Half Day Thursday 

Send S.A.E. 
For Bargain List 

Q (RADIO)? LIMITED; 
Phone: GERRARD -8204/9155, 
Cables: SMITHEX LESQUARE 

-34 LISLE STREET, LONDON, W.C2 
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COMPLETE V.H.F./A.M. 
RADIO FOR £12.10.0 

(carr. palm 
Brand new net, in superb walnut cabinet 
(size 19 x e9 x 1491a. high). Covering 
80.100 Mcl.. 16-49 M. and 200.500 M. 
Maine trans. 200.260 v. with 2 tappings. 
Ferrite rod aerial for A.M. Controls: 
volume ou /off, tone tuning. w /ohange. 
Grain and ext. speaker position provided. 
Valves I2AT7, 12AB8, BBJO, EABC80, 
OBWB and metal rectifier. Fully guaran- 
teed. Today's Value. 820. 

TAPE TOP QUALITY BOXED. 611n.- 850ft., 15/.; 1,20011., 17/6; 
7115, -1 200ft., 17/6; 1.800ft., 26 /6 (all plus 1/6 post, 2/- for 2). 

THE "CANTATA" 
6- TRANSISTOR AND 
DIODE PORTABLE 
COMPLETE KIT FOR ONLY 

£7. 1 9.6 (post 3/8) 

600mW push -pull output. Ferrite rod 
aerial. Car aerial wicket and coil. M.W. 
and L.W. full coverage. Operates on two 4.5v. cells. Printed 
circuit hoard 89 x 211n. All holes drilled and component positions marked. 
Instructions 8/5 for 10 p. (refunded on purohue of kit). Size 9 x 31 x 7115. 

8 x 211n. P.M. high quality speaker. Attractive Vynair covered cabinet 
two tone. Two batteries 6/6 the pair (Ever Ready 120). Mollard transis- 
tors 0C44, 2 x OC45, O(1BID, and 2 x 0081. Top grade Weymouth 
Radio coils and transformer.. Alignment service If required 17/6 line. 
post). Write for list of price.. All parts supplied separately. Built in 
two hour.. 

BUILD YOUR OWN RECORD PLAYER 
Price £12 carr. paid 

Fully built 2 -valve amplifier 
B.S.R. 4 -sp. autochanger, ease 17 o 16 x Olin. Assembled in 15 mine. 
Similar cabinet for tape recorder with plain board only £0. care, paid. 
Attractive colours. 

er with 7 -calve amplifie ISf- extra 
AUTOMATIC RECORD CHANGERS - LATEST MODELS. 4 SPEED 
CRYSTAL CARTRIDGE. All 6/- extra cars, B,B,R. ÚA14, 87.10.0. 
Garrard Slitnllne, Mono A. Stereo, 68.6.0. Motor Board for CAB, í'A20, 
ÚA14, Sllmline, 5/- (post 1 /0) or 8/6 poet pall when purchased with 
Autochanger. Motor Board for Collaro t'60, 

TRLEPUIISEN STEREO AMPLIFIERS. 2 ECL82 -2 x 2) watts, 1'2 x 
9 x 2In, plano keys. 87, post paid. Complete with power. 

SELF- POWERED VHF TUNER CHASSIS 
Covering 08.95 Me /s. Mollard permea- 
bility Tuner. Dims. 101 x 49 x bin. high 
ECC85, E1,93, RF91 and 2 diodes. Metal 
Rectifier. Mains transformer. Fully wired 
and tested. Only 57.10. (esrr. pd.). 
Some tarnished chaule otherwise O.K., 
86.10.0, 
Attractive Vynair Cabinet 80/ -. Room dipole 10)6. ''ceder. 6d. yd, 

PUSH -PULL 
AMPLIFIER £5.5.0 

(b' Carr.) 
Brand new 200.240 A.C. main., 
Rase. treble and vol. controls. 
With velvet! E %00, ECCO3 and 
2-EL/34 giving 1111 8 w. Chas -is 
12 o 2) x 311n. With 0.0. trans. 
for 2 -3 ohm epeaker. Front panel 

(normally screwed to chassie) may b. removed and used as "dying panel." 
Stereo version 2 x 4 w. seine price. 

RECORDER AMPLIFIER 
Type TRH. Fully built, high gain. low 

e, printed circuit. Attractive grey c and gold front panel 12 x 191a. 
Height 511n. overall. Front to back 
59in. Vol. and on /off tone. Mike. 
radio, monitor and ext. speaker lacks. 
Valves ECM, ECL82, EZ80. Mains 
trans. Ready to bolt to B.B.R. Deck. 
Complete with switch wafer wired. 
Our Price ONLY 86.8.6. (8I- Packing 
and Carr.). Similar model without 

magic eye. Type T.R.I. 310. instead of 111n., 66.16.0. (61. Carr.). 
Also available for Collaro Deck. State which. 

Transistor Set Battery Eliminator. Converts your If translator receiver 
to mains operation. else 11 x 1 x fin, With Sex leaded battery charging 
attachment, 18/6. 

Stair "Galaxy" or Garrard 9v. battery operated single 45 r.p.m. record 
player deck, with pick-up arm. and stylus, etc. Only 60/ -. P. & P. 4/-. 

NEW LOUDSPEAKER BARGAINS. Good Makes. 
2.8 ohm. 18 x eí115. 85/. 14 /'): - x 41n. 14/6 (2 /): 69 x 411n. 18/6 (2/'); 
30 x Sin. 86/- (e/-); 51n. 12/-12/-1; 41n. tweeter 7/6 (2/'): 7 x 51n. 17/6 12/ -) 
9 x Sin. 89/- (2(6); 81n. elm. 19/6 (2/6); 10115. otro. S6 /- 18/9 Postal charges 
bracketed. 

~ 
BRAND NEW AM/FM (V.H.F. RADIOGRAM 

CHASSIS AT £14.0.0 tCarriage Paid 

A.C. ONLY. Chassis size 16 a 01 x 51115, high. New manufacture. Dial 
141 x 4115. In 2 colours predominantly gold. 
Pick -up. Ext. Speaker. Ae., E., and Dipole Socket.. Five push buttons- 
OFF L.W.. M.W., F.M. and Gram. Aligned and tested. U.P. Transformer. 
Tone Control. 1000.1900 M.: 200.600 M.; 88.98 Mel.. Valves EZ80 rect., 
ECH81, EPOS, EARCAO, EL84, ECC86. 
Speaker and Cabinet to fit chassis (table model). 47/6 (poet 4 /'). 
9 n 90. ELLIPTICAL SPEAKER, 00 / -, to purchasers of this chassis. 
TERMS: 1('hassisl 86 down and 6 monthly payments of 68, 
Cheap Room Dipole for V,H.F., 12/6. Feeder 84. yd. Circuit diagram 2/6. 

6- TRANSISTOR 
PORTABLE -Fully Built 

The "SCALA" for only 89.17.6, rarr. 
paid. 81 x 2 x lile. high. Choice of 
colours. Rexine. M.W. and L.W. 
Ferrite aerial. Battery Included. Printed 
clrcult. Nicely styled. A professional 
lob. 31 in. speaker. Fully Tunable M.W. 
and 

THIS SUPERB SET for £10 
8-translator radio covered In sponge clean 
Duracour fabric, In latest two tone shades, 
M.W. and L.W. ferrite rod, provision for 
car aerial, 2- colour scale. With PPS bat- 
tery giving 300 hours use. Weighs under 
4 lbs. With carrying handle. 12 x 71in. high 
x 411u. at base tapering to din. at lop. 
Brand new. fully guaranteed, 610. Carr. 
pail. Worth glu. 

SUPERIOR GRAMOPHONE AMPLIFIER 
Valves UV86, 1:F80 and 01,84. Mains trans. 200 -240 a Covered 
baffle 199 x 711n. (thin. speaker) or 11 x 711n. (A x Olu. speaker). 3 front 
controls, bass, treble, on.offlvol. 74/- (post 0) either type. Rexine cabinet 
to tit, with carrying handle, and lid (detachable) 141n. or 12 x 81 x Ola., 
l8 /- extra. 

GRAMOPHONE AMPLIFIER. With 51n. SPEAKER Baffle 12) o Oln, 
F01.82 and Rectifier, Time and Volume. On /off switch. Two knobs. Useful 
for Stereo, 57/- (post 4 /) 

SPECIAL OFFER 
Brand new tape recorder, two tone beige case, "gold" trimming.. Maglc 
eye. monitor, ext. speaker sockets. With 611n. tape and nuke. Fully 
guaranteed, Pelee usually 181 gas. Very high gain with low noise. 
Price 811 Carr. pail. 

COLLARD STUDIO TAPE TRANSCRIPTOR. 8 MOTORS, 8 SPEED' 
l9.3; and 71 I.P.B. Push bottom, 410.17,6 1101- cart.( Inc. spool. 

3 -VALVE AMPLIFIER (Inc. RECT.) 
21 watts. ECC83, E('1,82 and EZ80, Controls, volume, Less and treble. 
On /off switch. Mains and O.P. trans. Size as for Pushl'ull Amp. Suitable 
or microphone Input and for Guitar. 85 ¡- P. A P. 6/ -. 
Also acts so telephone amplifier using pickup coil price 14/-. Chassis 
12 x 39 x 391n. Fixed front panel. Price includes handsome walnut finish 
pollehed cabinet, 19 x Wm fascia containing high quality 3 ohm P.M. 
speaker 2f x 49115. (201 less without cab. and speaker). 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (90 range). 90v. 15mA and 1.4v. 125mA. 
45/- (2/0 post). 200.250v. A.C. Also for 250mA, 1.4v. and 90v. 1.5mA at 
same price. 

CHASSIS BATTERY RADIO 
Valve. DR98, DEN, DAF96, 01,90. Two Short Wavebands 16 to 49 M 
and 25 to 76 M. Sine 101 x 49 x Slit. 84,16.0, can. paid. MW and SW, 66, 
Carr, paid. Or as Kit 75/ , 
ALL ITEMS ARE NEW AND SULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 
Terms Available on Items over 86. Send Od. (stamps will do) for 20 page 
illustrated catalogue. Delivered by return. C.O.D. 2/- extra. 
ALL ITEMS GUARANTEED 12 WORTHS VALVES 8 MONTHS 

G L A D S T O N E RADIO 
"SCALA ", CAMP RD., FARNBOROUGH, Hants. 

(Farnborough 28711 and at 247 New Road, Copnor, Portsmouth. 
FARNBOROUGH CLOSED BATS. -PORTSMOUTH WEDS. 

www.americanradiohistory.com

www.americanradiohistory.com


January, 1963 PRACTICAL WIRELESS 775 

TABLE MODEL 
TRANSISTOR SET 

89.10.0 (carr. paid) 
6 transistors and diode, 5in. circular 
speaker, superhet circuit. Cabinet 
13 0 71 x 41in., battery include,). 
Fully tunable LW and MW. Polished 
walnut front. 

MAINS OPERATED RADIO CHASSIS AND 
AMPLIFIER OF FAMOUS MANUFACTURE 
Chassis l0 x 3.1 u 4m. front to Lack. 
Valves: UBC41, UCH41, UF89, UL84 
with metal rectifier. lin. speaker. 
Ferrite rod aerial. Tone, vol. and 
gram. position. Covers L. and M 

waves. Limited quantity at only £6 
(5/- care.) complete with small dial. 
Unused and in working order. 

TELEFUNKEN 
German made F.M. front end, 22 /8 (post 2/6), with ECC85 valve. Per- 
meability tuned, 88.99 Mc /s. 4 x 1; x tin. high plus valve lin. Circuit 2 / -. 

MULLARD 
Permeability tuned F.M. front end 22 /8 (post 3/6), with ECC85. 4 x 3 x 3 ;in. 
88.95 Mc /s. 

TRANSISTOR BABY ALARMS 
Two attractive moulded [nits with connecting lead. Just plug the units 
together. FULLY BUILT, not a kit. Battery included, last months. Is 
excellent intercom. ONLY E5, carr. paid. 

BRAYHEAD "TRANSTRONIC" TRANSISTOR 
CONSTRUCTION KIT 

Two Mullord transistors and diode. Sattat circuits can be built it e. trans - 
nsltter and receiver. 15 -page instruction book. Includes ail necessary 
components. Just the gilt for a beginner. Originally over E5. Our price 
42/8 (post 2/6). 

MINIATURE EARPHONES FOR TRANSISTOR 
RADIOS 

3 foot cord. Miniature Jack and Socket. Crystal S / -, magnetic 7/8. 

4 TRANSISTOR 

MINIATURE PUSH -PULL 
AUDIO AMPLIFIER 

For 3 ohm speaker. 200mW output suitable for intercoms. Portable 
radios, etc., with free instruction sheet and diagram. For mike or radio 
Input 4 x 11 x (. Printed circuit 47/6. post pall. 

TRANSISTORS POST FREE 
Set of 6 Mollard transistors OC44, 2 -0C45, OC81D, 2.0081 (matched) and 
0A70 diode 30/ -; set of G.E.C. transistors 874, 2.673, 3 -82 or 83, 17/8 

TEST LEAD KIT 
Leeds, prode, terminais clips in case, 10 / -, post paid. 

PANEL OF 7 POTB, 

lO x ltin.-t x 1M and 
8 z 2M. 41- (V09t 11-) . ^ _ - -_ --_ . -. 

THREE -VALVE AMPLIFIER AND RECTIFIER 
4 watts. Valves ECC83, EL84 and 
E7,80. Controls, volume, bass and 
treble. On /off switch. (Chassis aine 
61 x 3 x :Sin.) filin. round or 7 x 4in. 
elliptical speaker. Not suitable for 
microphone Input. A.C. only. 67/ -. 
P. l P. 

PERSPEX 
121 x 91 x lin. clear, 3 /., 
16 x 14 x 5/tain. clear, 7/6. 
Postage on one sheet 2/-, on two or 
more 3/ -. 

TRANSISTOR COMPONENTS 
M.W. and L.W. ferrite rod aerial, with car coupling coll. For 208pF Con- 
denser, 8 / -; Osc. coil; 1st, 2nd and 3rd 1.F'e, all 5/6 ea.; Driver tram., 7/6 
min. 64mF 10v; 10mF 16v; 30mF 6v, all 1/9 ea; Tuning coud. 208mF +1 
176p1` 8/6; post 9d. on all orders. 

NEW 5 WATT AMPLIFIER 
By fatuous manufacturera made to sell at 16.10. Our price ONLY 45/- 
(past 4/ -); a few hundred only; valves EF91 and EL84 with metal rectifier; 
6 x 4 x 1 tin. high (5in. over EL84). Mains trans. and o.p. with voL and toile 
controls; on-o0; coax input. 

100 RESISTORS 
100 resistors 6/ -; 100 roodcusi rs mc. contin , and silver mica, 9 /6, 

A FEW EX- RENTAL 4 -WATT AMPLIFIERS 
With 10P14, U404, and 10F3 valves; used but in fair condition. SIn. 
speaker; useful for record player, baby alarm, general amplifier, etc., 
15 x 121 x 6 1Ins. Mains operated, 18/6 (6 /- carr.). Some wood and som 
moulded cabinets. 

SPECIAL OFFER OF 

RECORDER CABINET 
Plain boards, polished walnut finish. 
38 x 151 x 23ín. high plus Bin. legs. Part 
delivery charge of £1, as offered eleewherc 
at over £22, brand new. 

Fitted with 3 sliding doors 

PRICE £13 

"READY TO USE" 
ITA CONVERTER 

Direct switching ITA to BBC. metal rectifier, 
co -axial plug. Can be fitted in 5.10 
mius., and needs no alteration to your set. ALL 
AREAS. ALL SETS. ALL CHANNELS. 12 
months' guarantee (3 months on valves). 
Separate gain controls. Valves ECF80 and 
ECC84. Switch positions OFF -ITA -BBC. 
Bakelite moulded cabinet. 81 x 4 x Din. 70/- 
(3/- P. R P.). 

AERIALS 
Combined B.H.C. (Single Dipole) and Band S I.T.A. (5- Element) AtrW, with 
chimney lashings and Stand-off Arm. Carriage paid 28.15.0. 

I.T.A. (Band 3) Aerials, for clipping to existing mast of diameter lin. to lin. 
Alternatively with wall -fixing plate at same price: 3 element 81.2.0. 5 
element 21.10.0, 8 element 22.10.0, 11 element 23.2.6. Chlmaey lashings 
and Stand -off Arm 20/. extra for each of above. 

Loft Mounting LT.A. Aerials, 3 element 20 / -, 5 element 28/ -, All aerial 
prices carriage paid. Larger aerials for I.T.A. and B.B.C. can be supplied to 
special order. 
Double 6 Element I.T.A. Plus B.B.C. "H" Aerial with loft, pole and double 
chimney lashings, 28.10.0. 
An LT.A. Table Top Aerial with amazing performance. The Wolsey Hi -Q 
at 19/6 (2/0 post). Good reception up to 20 miles. Cross -over unit In base 
with sachet for B.B.C. aerial. Slightly tarnished at 12/8 (2/6 postage). 

PERSPEB. 15 x 12 x {in., tinted blue /grey, 6/6; 120 z 91 x {in., Clear, 
16 x 14 x 3 /16ine., Clear, 7/8. Postage 2/- on 1; 3/- on 2 or more; 6 post paid. 

A FANTASTIC OFFER OF EXTENSION 
SPEAKERS 

Made by Goodman. Wooden Cabinet 12 x 7 z 101in. Containing 81n. P.M. 
3 -ohm speaker; used but good condition. Vol. control fitted. Our prive 
12/6 (3/6 Post). 

COMPONENTS FOR "P.W." AMPLIFIER, 
GENERATOR, ETC. 

Tubular condensers 350v 0.01, 0.02, 0.05mFd, Od. ea; 0.25 and 0.5mFd. 
9d. ea; Resistors 1w 10% 6d. ea, 20% 3d, ea; Contact rectifier 250v, 
501nÁ, 6/8; 16 -16mhd Elect. 500v, 8/8; D.P.S.T. toggle switch. 8/ -; 
High stab resistors 1/- ea; Valve holders B7G and B9a with skirt and 
screen, 1/- ea; Co -ax socket 1 / -; IM and 25k pots, with spindle 2/8 ea; 
SKI, 0K4, and 0K5 sockets 8/- ea; ditto plugs 8/- ea; add postage 
Also many other items specified. S.A.E. enquiries. 
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Make Your,Abi /ity 

PAY 
UNLIMITED OPPORTUNITIES exist today for "getting 
on" .. but only for the fully trained man. Let I.C.S. tuition 
develop your talents and help you to success. 

STUDY IS EASY with I.C.S. guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study simple 
and progress sure. 

YOUR ROAD TO SUCCESS can start from hare -today. 
Complete this coupon and post it to us, for full particulars of the 
course which interests you. MODERATE FEES INCLUDE ALL 
BOOKS. 

Take the right 
ADVERTISING 
tien. Advertising, Retail & Dept. 
Store Copywriting. 
ART 
Oil & Water Colour 
Commercial Illustrating 
BUILDING 
Architecture, Clerk of Wks., Buildg. 
Cenetr. & Allied Trades, Quantity 
Surveys. 

CIVIL ENGINEERING 
Highway Eng., Struct. Engrg., 
Concrete Engineering 

COMMERCE 
Bookkeeping, Accountancy. Office 
Training, Costing, Secretaryship, 
Storekeeping 
Shorthand & Typewriting 
DRAUGHTSMANSHIP 
Architectural, Mechanical, Maths. 
& Machine Drawing 
Drawing Office Prune() 
Structural Drawing 
ELECTRONICS 
Industrial Electronics 
Computers & Maintenance 
FARMING 
Arable & Livestock 
Ferns Machinery Maint. 
l'ig & Poultry Keeping 
Market Gardening 

FIRE ENGINEERING 
I.F.E. Examinatiune 
Fire Service Promotion 

GENERAL EDUCATION 
(wod Eng., Foreign Lange. 
G.O.E. subleeto at ordinary 
advanced level 

or 

course now e e a 

HORTICULTURE 
Complete Gardening 
Flower & Veg. Growing 

MANAGEMENT 
Business Management 
Hotel Management 
Office Management 
Industrial Management 
Personnel Management. 
Work Study, Foremanshlp 

MECHANICAL & MOTOR EN- 
GINEERING 
Engineering Maths., Weidg. 
Diesel Engines and Locos. 
Inspection, Workshop Pratt. 
Refrigeration, Motor Mech. 
Running and Maintenance (man, 
other subject.) 

PHOTOGRAPHY 
Practical Photography 
P.D.A. Examination 

POLICE 
Police Entrance Exam. 

RADIO. T.V. & ELECTL. 
Radio Servicing & Engrg. 
Radio Cowan). (with 10 .1 

BELLING 
t'ummercial Travellers 
Sales Mnngnt, Ref. S'PO,.. 

WRITING FOR PROFIT 
Short Story Writing 
Free -Lance Journalism 

And many other ,.Meets 

I NTENSI VE'COACHI NG for all principal examinations 
including C.I.S A.C.C.A., I.C.W.A., B.I.M., A.M.I.Mech.E. 
Brit.I.R.E., I.Q.S., City & Guilds of London Institute, 
R.H.S., P.M.G. Certificates in Radiotelegraphy, etc. 

Stau *a'a* f/ie I.C.S. rva t./ 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
(Dept. 172) 

Intertext House, Parkgate Rd., London, S.W.11 

Send FREE book on ._...._. ._ 

Name 

Address _- 

Occupation 
1.43 

INTE1tNAT1ONAL CORRESPONDENCE SCHOOLS 

January, 1963 

Now in 
Fleet 
Street 
Lasky's Radio are pleased 

to announce that from 

the 26th November 1962 

Pm (1111(' , 1 ) FLEET ST ) Lta 
152 -153 Fleet Street, London, E.C.4. 

Tel.: FLE 2833 

will become part of the LASKY'S 

RADIO GROUP. 

A full range of Hi FI and Tape 
Recording Equipment; Radio TV 
Components; Valves etc; Electronic 
Equipment and Electrical goods etc; 
will be available together with the 
superb service with which the name 
Lasky's Is synonymous. 

All Mail Orders: - 

207 EDGWARE ROAD, W.2. 
Tel. PADdington 3271 2 

152 -153 Fleet Street, London, E.C.4. FLE 2833 

33 Tottenham Court Road, W.I. MUS 2605 

207 Edgware Road, W.2. PAD 3271,2 
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"BUILD- YOURSELF" TRANSISTOR RADIOS 
The finest receiver at present available 
for home construction. Fully tunable long 
and medium wavebands. Uses 7 Mullard 
Transistors: 0044, 2 0045's. 0071. 
OC81D and 2 0081's, plus Crystal Diode 
0A70. 

The "REALISTIC" Seven 
STAR FEATURES * * ** 
*7 Transistor Superhet. 

350 Milliwatt output into 4-inch 
high flux speaker. 

* All components mounted on a single 
printed circuit board, size 51 x 511n. 
in one complete assembly. 

* Plastic cabinet, with carrying handle. 
size 7 x 10 x 31ín. in choice of colours: 

* Red /Grey, Blue /Grey, all Grey. 
* Easy to read Dial. 
* External Socket for car aerial. 
* I.F. frequency 470 Kc /s. 
* Ferrite Rod internal aerial. 
* Operates from PP9 or similar battery. 
* Full comprehensive data supplied 

with each Receiver. 
* All coils and IF's, etc., fully wound 

ready for immediate assembly. 

i.-..--..,....._-_,. .! 

. 

i 

An Outstanding Receiver. Lasky's 
Price for the complete parcel inclu- 
ding Transistors, Cabinet, Speaker, 
etc., and Full Construction Data. 
£6,19,6 Postage and Packing 4/8 
Battery 3/9 (included free with com- 
plete parcel). Data and instructions 
separately 2/6, refunded if you pur- 
chase the parcel. 

TELEFUNKEN STEREO HI -FI AMPLIFIERS £5.19.6 
Further Great Purchase Enables 
us to Offer this Excellent Unit at 

85.19.6. Post 7/6. 
A complete stereo amplifier of unsur- 
passed quality, with inputs for radio, 
tape recorder, F.M. tuner or any other 
hi -R source, either monaural or stereo. 
Output power 5 watts total (21 watts 
each channel). New and unused. 
listed at 18 gns. 

WE ARE PLEASED TO ANNOUNCE 
OUR NEW PREMISES at 
152/3 FLEET STREET, LONDON, E.C.4. 
Tel: FLE 2833. 
The new branch will carry our full range 
of tape recording equipment, valves, com- 
ponents, etc. Open all day Thursday. 
early closing Saturday. 

KAPURA Model U1 
Multi -Test Meters 
* Complete with 

test leads. * Brand new. 
fully guaran- 
teed. 

Sensitivity: 1,000 
ohms per volt A.C. 
and D.C. 
Ranges: (A.C. and 
D.C.) 0- 15- 50 -250- 
500 -1,000 v. D.C. 
current 0 -100 -500 
mA. 0 -1 mA (used 
at 0-10 v. range). 
Resistance: 1 -2,000 
ohms (centre 24 
ohms). 100 -200,000 
ohms (centre 2.4k.) 
Size: 5in. x 3in. x 2: in. 

LASKY'S PRICE 396 
Carriage and Packing 5/- 

TV TURRET TUNERS 
By famous manufacturer, I.F, 33 -38 Mc /s., 
PCC84 and PFC80 valves fitted, also 12 
sets of coils. 
Lasky'. Price Complete with Valves 
and Coils 29/6. Postage 2/6. 

Distler Miniature Motors 
6 volt battery operated 7/11. P. & P. 2/6. 

THE BETA TWO 
A 2- transistor plus 2 -diode personal 
receiver for home construction. Uses 
printed circuit and ferrite rod aerial. 
Personal earphone gives clear reception 
for private list- - , 

ening. Tunes 
over full med- 
ium wave -band. 
Size 51 x 31 x 
Ala. over all. a>. Ma a Ail components NI IN t_ 1 available set- swr a / 

arately. * 
CAN BE BUILT y¡ 
FOR 21 / -ii. 
Postage. 2/6 ex. 
Including personal earphone, cabinet, et, 
Circuit diagram and step by step instruc- 
tions 1/6. (Free with parcel.) 

THE 
COROVER'6' 
The latest in 
our range of 
Constructors' 
Parcels. The 
Corover'S' is a 
6- transistor 
plus two diode 
receiver using 
the latest cir- 

Three Mollard AF117 alloy diffcultry. used tran- 
sistors are used in the first stages with 
OA79 and OA91 diodes, followed by OC 
81D and two 0081's in push -pull to com- 
plete the output stages. 
Covers the full medium & long wavebands, 
with separate easy to read scales for each. 
Sockets are fitted for a personal earpiece 
or tape recorder, and car radio aerial. 
Large internal ferrite rod aerial ensures 
good reception of local and distant stations. Operates from 4 1.5 v. pen 
torch batteries. All components mounted 
on a single printed circuit. Simple stage 
by stage instructions. 
Cabinet size 61 x 4 x 1 #in. With carrying 
handle. All coils add I.F.'s ready wound. 
All components available separately. 

CAN BE BUILT 1/IFOR £519.6 Data and instructions separately 2/6. . Post. and packing 4/- extra. Refunded if uou purchase the parcel. 
0 0 0 0 0 0 ..... 0 0 0 0 a a .. 0 O 

CRYSTAL PICK -UP 
CARTRIDGES 

Lowest Prices Ever! o 
> All complete with Styli, L.P. 
> and Standard (and Stereo where 

shown). Fully guaranteed, stan- 
> dard fitting, will fit most P.U. 

arms and heads. 
Postage 1/- each extra. 

MONO 
e TYPE C.T.1. By well known 
0 manufacturer. With two 
° sapphire styli 12/8 
0 Garrard GCE.4 15 /- 
e Ronette Studio O 15/- 

Acos GP.65 /3 15/- 
Acos GP.65 /1 17/- 

a Acos CP.67 /1 17/- 
> Acos GP.61 /1 18/- 

o 
STEREO 

0 
Acostereo 73/1 with two 

sapphires 25/- 
° Acostereo 73/2 with Dia- 

mond. L.P. /Stereo and 
sapphire Std. 29/6 

Collaro type C. Turnover 
with 2 sapphires 25/8 

Collel S.C.J. Turnover with 
2 sapphires 24/6 0 Collel S.C.1. Turnover, with 
Diamond L.P. /Stereo and 

o sapphire Std 29/6 
Ronette Stereo O.V. Turn - 

O over, with 2 sapphires 29/6 
Ronette Stereo type 1e5, 

with 2 sapphires 35/6 Ronette Stereo type 105, 
with Diamond L.P. /Stereo 
and sapphire Std 39/6 

0 0 0 0 0 0 0 0 c o c o 0 0 0 0 o 

0 
0 

0 
0 

0 

0 

0 

o 

0 

0 

ó 

THE VERY LATEST 
"PHONOTRIX" TRANSISTOR 
BATTERY TAPE RECORDER 

Supplied in Real Leather Carrying Case. 
with Shoulder Strap (not illustrated). 
Capstan drive, push- button controls. 
Constant speed 31 i.p.s., uses lin. spool. 
High impact plastic case with leather 
outer case. Size: 91 x 5 x 3Óín. List 25 gns. 

LASKY'S PRICE 18 Gns. With Mike and Tape, Carr. 7/6. 

207 EDGWARE ROAD, LONDON, W.2. 33 TOTTENHAM COURT ROAD, W I. 
Near Praed St. PADDINGTON 3271/2 Nearest Sm, Goodge St. MUSEUM 2605 

BOTH OPEN ALL DAY SAT; Early Closing Thurs. Mail Orders to Dept. P. IV., Edgware Rd. 

Electric Motors 
Brand New Single - 
phase motors, suit- 
able for tape recor- 
ders, workshops, etc. 
Many uses. Rever- 
sible 200 -250v. 5in, 
oz torque.1,400r.p.m, 

Capacitor Start. Weight 411b., length 5in, 
Spindle both ends I x lin.; 1 x lin. Price, 
including capacitor, 19/11. P. & P. 3/6 ex. 

152/3 FLEET STREET, LONDON E.C.4 
Telephone: Fleet Street 2833. 
Open all day Thursday. Early closing Sat. 
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ALPHA 

TRANSISTOR SET CASE. II} x 8 x Sin. with 
carrying handle finished in two -tone grey with gold 
trim, price 2216. Set of suitable knobs, 51- extra. 
LEATHERCLOTH COVERED RECORD 
PLAYER CASE, suitable for single player unit, etc. 
Size 14} x 13 x 611in., supplied with uncut motor - \ board, carrying handle, gold trim, available in red! 
grey and two -tone grey. Price 441, 

LEATHER CLOTH CASE, as above but suitable for automatic record 
player, size 143 x 143 x 83in., available in blue grey, red/grey, price S61 -. 

Uncut motorboard. 

Miniature Jack plug and socket 216 set. 
Miniature Slide Switch 2 pole change over 216. 

Transformers LT.441700 Driver and Output 8'- pair. 
Top Quality co -axial Cable semi airspaced 6d. yard. 

All Co -Axial Accessories available from stock. 

PERSONAL EARPHONE 
A really sensitive dynamic earphone of exceptionally 
fine quality. Provides clear reproduction of music as 

well as speech. Fully guaranteed and complete with 
ear insert, 3 feet cord, sub miniature plug and socket. 
Model CRS Crystal Earpiece high amp. Model MR -4. 
Magnetic earpiece low amp., 61- each. 

"PRACTICAL WIRELESS" 
POCKET TRANSISTOR 

SU PERH ET 

COMPLETE KIT £7.19.6. 

BUILD YOUR OWN 
PORTABLE RADIO 

FUN TO BUILD! 
FUN TO OWN! 

* Up to the minute styling, precision - 
engineered circuitry and extraordinary 
tonal quality highlight the design of this 
popular kit. You'll be proud of its 

"big set" performance -and doubly 
proud to have built it yourself! 

* Advance GEC drift -field transistors, 
high impedance 23in. speaker, powerful 
reflex circuit. 

* Built -in ferrite rod aerial, extremely 
efficient circuit. Uses popular 9V 

battery (Ever -Ready pp.4) available 
everywhere. 

* Attractive high impact ivory case is 

virtually unbreakable. Two controls- 
off-on/volume and tuning. Reedy drilled 
circuit board. 

The perfect kit for beginners interested 
in transistor circuits. 5216 

Complete set of parts and step -by -step 
pictorial instructions. 

* ALL PARTS SOLD SEPARATELY * 

LOUDSPEAKER CABINETS 

Baffle type, walnut finish: - 
Type suitable for an 8" unit Price 21'- 
Type suitable for a 10" unit Price 25'6 
Type suitable fora 7" x 4" unit Price 1716 

AUTOMATIC RECORD 
CHANGERS 

BSR UAI4 
COLLARO C60 
GARRARD AUTOSLIM _....._ _ 

£6.19.6 

£7.19.6 

£7.19.6 

SINGLE PLAYERS 
EMT. 4 Speed with pick -up £3.15.0 
BSRGlib ._. _.___. ...._..._ _ £4.19.6 
GARRARD TA MK1 I _ £8.10.0 
EMI BATTERY VERSION ..... £5.9.6 

J.B. DILEMIN CONDENSER 

Solid Dilectric available in 300pF or SCOpF, 

716 each. 

A NEW EDITION OF THE ALPHA 
60 -PAGE HI -FI CATALOGUE 

A really up -to -date catalogue illustrating 
and providing Technical Data on all the 
latest equipment. Price 116, post 6d. 

Our new 196263 48 -page cata- 
logue, profusely illustrated, is now 
available. Please send 1'- in 
stamps for your copy. Trade 
Catalogue also available for which 
please attach your Business 
Letter Heading. 

"MERCURY SIX" 
Components Price List for the 

Printed Circuit Version 

COIL SET (OSC. and 3 I.F.$) - 
DRIVER TRANSFORMER. 

Type PWIDT _ _ ...................._...__ 8'3 
OUTPUT TRANSFORMER. 

Type PW/OT. 8'. 
FERRITE ROD AERIAL. 

Type PW/FR 8'6 
2 -GANG CAPACITOR. Type "OO" 12'6 
VOLUME CONTROL, EGEN I0K 

SIP/ SWITCH 6'6 
SWITCH 3'6 
TRANSISTOR Type Y.C. (sec of 

six) 
XTAL DIODE Type GD9 
SPEAKER __.__...___.......... 22'5 
CASE complete with handle, front 

grille, studs 25'- 
CAPACITORS 17'6 
RESISTORS ........ ....._..... 5'- 
TRIMMERS, Type MT.3I /4A, 113 ea. 3'9 
PRINTED CIRCUIT BOARD 14'6 
COMPLETE DIAL ASSEMBLY 

(BOXED) 14'6 
HARDWARE (Screws, Nuts 

Washers, Spacers, Battery Clips, 
Aerial Cradle) . 

5'9 
Postage and Peeking 2'6 

INSTRUCTION HANDBOOK _ 2'6 

COMPLETE KIT £9.9.0 

22'- 

43'- 

Transistors 
OC35 18'- 
0C36 2116 
OC44 61- 
OC45 6'- 
0070 616 
OC71 51- 
OC72 8'- 
OC73 161- 

TRANSISTORS AND DIODES 

0075 
0077 
0078 
OC81 
0084 
OC 170 
OC171 
0C20 
OC202 

01- 
121- 

81- 
8'- 
816 
916 

1016 
31'- 
26'- 

OCP7 I 25'- 
Matched Prs. 
2xOC72 16'- 
2xOC78 161- 

Diodes 
OAS 
0A10 
0A70 

61- 
8'- 
31_ 

OA73 
OA79 
OA81 
OA85 
OA91 
OA95 

j1" 
3,9 
216 
3'- 
31- 
316 

Sundry Types 
PXA102 41- 

GECSI 
Audio 
Red 

Spot 
White 

Spot 
GEX34 
GEX35 
XD201 

A set of Transistors comprising 1 0C44, 2 OC45, I 0011D, 2 OC81. 32'6 set. 
Set of Audio Transistors, I x 0081, 2 x 0031, Driver Matched Pair, I5'6 ser. 

103 LEEDS TERRACE 
WINTOUN STREET 

LEEDS 7 

3'6 

3'6 

5'- 
3,- 

1,- 

1 ERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d., Minimum Parcel 
Post charges 2' -. Please Include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
3'6. These Postal Rates apply to 
U.K. only. For full terms of business 
see inside cover of catalogue. 
Personal shoppers 9 a.m, to S p.m. 
Mon. to Friday, Saturday 10 a.m. 
to 1 p.m. 
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STERN'S MULLARD. DESIGNS 
Designed by MULLARD- presented by STERN'S strictly to specification 

MULLARD "5 -10" MAIN AMPLIFIER 
For use with the MULLARD 2 -valve pre -amplifier with 
which undistorted power output of up to 10 watts Is ob- 
tained. We supply SPECIFIED COMPONENTS AND NEW 
MULLARD VALVES, including PARMEKO MAINS 
TRANSFORMER and choice of the latest Ultra- Linear 
PARMEKO or the PARTRIDGE Output Transformer. 
COMPLETE KIT OF PARTS £10.0.0 ( PARMEKO Output 

GGTrans. 
). 

ASSEMBLED and TESTED. £11.10.0 RANSFORMER 8.0 XTRA. 
OUTPUT 

MULLARD'S PREAMPLIFIER 
TONE CONTROL UNIT 
Employing two KFM valves, and designed to operate with 
the MULLARD MAIN AMPLIFIERS, but also Per- 
fectly suitable for other makes. 

KIT OF PARTS £6.6.0 ASSEMBLED AND TESTED £8.0.0 
* Equalisation for the latest R.I.A.A. characteristics. 
* Input for Crystal Pick -ups, and variable reluctance magnetic types. * Input (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre -Amplifier. * Sensitive Microphone Channel. * Wide range If ASS and TREBLE Controls. 

THE MULLARD "510 /RC" AMPLIFIER 
The popular complete "5 -10" incorporating Control Unit providing 
up to 10 watts. Specified Components and new MULLARD 
VALVES are supplied including PARMEKO MAINS 
TRANSFORMERS and choice of the latest PARMEKO 
or PARTRIDGE ULTRA -Linear Output Transformers. 
KIT OF 
PARTS £11.10.0 a d TESTÉDLED £13.10.0 
Dep. 92.6.0. 12 months at 17/0. Dep. 22.14.0, 12 months at 19/10 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. 21.6.0 extra. 

THE MULLARD "33 /RC" 
IDEAL AMPLIFIER FOR A SMALL HIGH QUALITY IN- 
STALLATION PROVIDLNG EXCELLENT REPRODUCTION 

OF UP TO 8 WATTS 
KIT 
OF PARTS £7.10.0 
OR ASSEMBLED £8.19.6 and TESTED 
(plus 6/8 Carr. and ins.) Deposit 
22 0.0 hand 8 months 21.0.0. 
Complete to MULLARD'S SPECI- 
FICATION including Mullard 

valves and PARMEKO OUTPUT TRANSFORMER. 

"The TUDOR" 
AM /FM 

TUNING UNIT 
A SELF POWERED 
HIGH FIDELITY 
TUNER OF OUT- 
STANDING DESIGN PRICE ONLY £19.19.0 Deposit 24.0.0 and 12 months at' 

Provides full coverage of the VHF /FM band (87 -106 Mc /s) and also the LONG and MEDIUM wavebands. Incorporates Multiplex outlet socket for stereophonic purposes and separate controls for tuning. the FM and AM bands. Operates perfectly with the STERN -MULLARD AMPLIFIERS and contains matching FRONT 
PANEL in Black /Gold or White /Black. Also operates equally well with any Amplifier requiring input of 100 to 350 m /Volts. 

THE "TUDOR" STEREO AMPLIFIER 
For Only 

£18.18.0 
Deposit 23.16.0. 12 
months 21.7.8. 
A self contained Amp- 
lifier designed to pro- 
vide high quality 

stereophonic and monophonic reproduction. Each channel pro- 
vides a rated output of 6 watts and for monophonic operation 
approx. 12 watts. Separate BASS and TREBLE CONTROLS. 
DESCRIPTIVE LEAFLET IS AVAILABLE. 

PRICE REDUCTIONS 
(a) The KIT OF PARTS to build both 
the "5 -10" Main Amplifier and the 
2 -valve PRE -AMP CONTROL UNIT 
H.P. Dep. 23.7.0 and 12 £15.15.0 months at 21.2.9 

D AMThe "5-10" 2-stage 
P othASSEMBLED TTE 

H.P. Dep. 23.16.0 and 12 £18.18.0 months of 81.7 8 
With Partridge 0/put Transformer 
21.6.0 extra. 

RECORD PLAYERS 
ITIIE GARRARD "AUTO- SLIM" 

4 -speed Autochanger with £ó.10.0 Crystal Pick -up 
IGARRARD "AUTO -SLIM DF 

LUXE" 4 -speed Autochanger incor- 
porates transcription Pick £12.14.6 

I COLLARO "JUNIOR" 4 SPEED 
SINGLE RECORD PLAY- £3.15.0 IER with separate Crystal 
Pick -up. Above Pick -up separately for 
21.6.6. 

IThe COLLARO C40 4 -speed Auto- 
changer unit with Studio £7.19.6 O" Pick -up 
B"S.R. MODEL UA14 A 4 -speed 
mixer Autochanger with £7.19.6 Crystal Pick -up 
GARRARD MODEL TA /Mk.II 4- 
speed Player fitted high £8.10.0 output Crystal Pick -up 
PHILIPS MODEL AG1018 . A 4- 
speed Player which can be operated both 
manually and automatically. Suitable 
for Mono or Stereo opera- £13.13.0 tion 
Carr. and Ins. on each 5/- extra. 

This attractive 
PORTABLE AMP- 
LIFIER CASE 

with a good quality GRAM AMPLIFIER 
and P.H. SPEAKER 

ONLY£8.7.6 (Plus 7/6 Carr. 
& Ins.). 

A 2 stage Amplifier incorporating 3 
modem B.V.A. valves and has separate 
BASS and TREBLE CONTROLS. 
The Case will also accommodate almost 
any make of Autochanger and is 
attractively finished in Mushroom Grey Rexine. 
WE SUPPLY SEPARATELY- 
(a) 

The 
2-stage 

ABLE 
Rectifier) AMPLIFIER 

(c) Olin. P.M. SPEAKER 18/9. Carr. and Ins. 4/- extra. 

£4.2.6 
£3.17.6 

MULLARD FOUR CHANNEL MIXER UNIT 
Self powered with Cathode 
follower output. Incorporates 
Two inputs for MICROPHONES 
One for CRYSTAL PICK UP and 

,tom 

a fourth for RADIO or TAPE : 

Kit of Parts 282.0 
e 

Assembled and Tested £10.0.0 
TERMS: Deposit £2 and 2 months at 15 / -. 

Alternatively MODEL I.L. provides for one microphone Input 
matched for moving coil or Ribbon Mike. 21.17.0 extra. 

STERN'S INTER -COMM 
BABY ALARM 

Employing the new MULLARD ECL86 
valve to provide two (or three) way con- 
versation up to extreme distances. A.C. 
200 to 250 Volts. 

PRICES... MASTER UNIT 
and ONE EXTENSION 

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.óA 
Consists of a MASTER UNIT, size only 81 x 54 x 61n. and ONE EX- 
TENSION (a second extension may be added to any time). 

LIT: WELCOME ENQUIRIES and our TECHNICAL 'r: '.FF will with pleasure assist with choice of ..:fable equipment. 

STERN RADIO 109, FLEET ST., PREMIER 
TELEPHONE FLEET ST., 58124 LONDON. E.C.4. 

RADIO 23, TOTTENHAM COURT RD., LONDON W.1. 
TELEPHONE MUSEUM 3451 

MAIL ORDERS and all POSTAL ENQUIRIES to 7 -9 TUDOR PLAC E ;TOTTENHAM COURT RD., LONDON, W.1. MUSEUM 6128/9 
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THE "STP-1" STEREO TAPE PR 

BRENELL ME. V TAPE DECK 
incorporating I-TRACK MINIFIUX 
TAPE HEADS. 

PUSH PULL OSCILLATOR 
CIRCUIT 
4-SPEED EQUALISATION 
FERROXCUBE OSCILLATOR 

SENSITIVE METER FOR TRANSFORMER 

SIGNAL LEVEL 
SEPARATE GAIN CONTROLS 
IN EACH CHANNEL 
MULLARD VALVES COMBINED PRIG 

(a) The BRENELL Mk. V i-TRACK DECK with the 
KIT to build the STP-1 

Deposit 212.4.0. 12 months of £4.9.6 
(b) The COLLARO "STUDIO" 1-TRACK DECK with 

the KIT to build the STP-1 
Deposit 17.16.0. 12 months of £2.17.3 

E-AMPLIFIER DESIGNED TO OPERATE WITH 
COLLARO "STUDIO" TAPE DECK 
incorporating the latest I-TRACK 
TAPE HEADS. 
OVERALL SIZE CASE 131 x lin. 
FRONT PANEL (choice of Black or 

g White) 14 x 31m. 

O 0 PRICES . . . INCLUDES SEPARATE 
POWER UNITS 

£39.0.0 

I STEREOPHONIC RECORD PLAYER UNITS 
ARE AVAILABLE FROM STOCK 

MULLARD'S "10 PLUS 10" 

STEREO AMPLIFIER 
A high fidelity design 
Provides up to 10 watts 
(per channel) Superb re- 
production. Frequency 
response Hat to within 3 db 
from c/s. to 60 Kc/s at 50 Mw. 
Total Harmonic Distortion 
at10 watts 

(a) ASSEMBLED AMPLIFIER 
TROL UNIT (as illustrated) 

Deposit 14.4.0. 12 months at £1.10.10. 
(b) A complete KIT of PARTS £18.10.0 Deposit £3.14.0, 12 months at £1.7.2 

We supply the assembled MAIN AMPLIFIER only for operation 
with the DUAL CHANNEL PRE-AMPLIFIER, this provides for a 
more versatile installation and is essential if a low output Mag- 
netic Pick-Up is to be used. . 

(a) THE ASSEMBLED AMPLIFIER and DUAL £30.0.0 CHANNEL PRE-AMPLIFIER 
Deposit 213.0.0. 12 months at 22.4.0 

(b) A KIT of PARTS for both Units £26.0.0 Deposit 25.4.0. 12 months at 21.18.2 
Illustrated and Descriptive Brochure available. Please 

enclose S.A.E. , . 
ARMSTRONG RADIOGRAM CHASSIS 
FULL RANGE IN STOCK, please enclose S.A.E. for leaflets. 

STEREO 12 Mk.2 £43.10.0 
(ILLUSTRATED 

Deposit 28.14.0, 12 months 
at £3.3.10. 
Combines AM and FM "4.84twgssolotomoggoomasaseemati 
Bands, a Stereo Control 
Unit and two High Fidelity 
Amplifiers in one compact .414 
unit, provides a total of o 0,! ,ies, 
16 watts output. Other fea- TOW 

tures include; inputs for 
tape recording, play back, pick-ups and stereo radio; separate 
bass and treble and balance controls. 

STEREO 55 £32.15.0. Deposit £8.15.0 
12 months at 22.7.8 

A junior version of the Stereo 12 Mk. 2. Ten watts output, five 
watts from each amplifier. Covers the VHF and Medium wave- 
bands. 
JUBILEE Mk.2 £30.12.0 Deposit 26.4.0 

12 months at 22.4.9 
A Hi-Fi mono chassis giving eight watts push-pull output and 
covering VHF, medium and long bands. Tape Record and RC play 
inputs. 

Deposit 24.18.0 AF208 £22.18.0 12 months at £1.13.0 
An AM/FM chassis providing 5 watts output and covering the 
VHF and medium wavebands. Tape Record and RC play inputs. 
TVB VHF TUNER .18.0 Deposit 24.14.0 

12 months at 21.11.7 
A self-powered high-fidelity tuner of outstanding design, incorpora- 
ting features which are normally found only in the most expensive 
tuners. The VHF band (87-108 M/cs) is covered and an output 
control enables the output to be varied between 0 and 500 mV. 

including CON- 121.0.0 

LOUDSPEAKERS. A COMPLETE RANGE BY 
GOODMANS-WHARFEDALE-W.B. 
ILLUSTRATED AND PRICE LEAFLETS ON REQUEST. 

mhs of 11.12.3 
Deposit 

ont 
Kit of 
Parts £22.0.0 
Assembledton n fiDeposit 25.12.0 12 

E SCHEDULE and Tested....9..Months of £2.1.1 

(a) The BRENELL Mk. V I-TRACK DECK with the £67.0.0 Assembled STP-1 and matched to the Deck 
Deposit 213.8.0. 12 months of £4.18.3 

(b) The COLLARO "STUDIO" I-TRACK DECK with £45.0.0 the STP-1 Assembled and matched to the Deck. 
Deposit 29.0.0. 12 months of 13.6.0. 

THE MULLARD "10 + 10" AMPLIFIER (described below) 
with the "STP-1" PRE-AMPLIFIER and one of the TAPE 
DECKS provide a complete STEREOPHONIC INSTALLATION. 

Details are readily available. 

DUAL CHANNEL PREAMPLIFIER 
Two Mullard 2-valve Pre-ampli- 
fiers combined into a Single unit 
enabling it to be used for both 
STEREOPHONIC or MONO- 
PHONIC operation. It Is designed ;...33440 
primarily to operate with our 
range of MULLARD MAIN 
AMPLIFIERS but will also oper- 
ate equally well with any make of Ampli- 
fiers requiring an input of up to 250m/volts 

OF PARTS £12.10.0 AND TESTED 
ASSEMBLED gi5.0.0 KIT 

H.P. £2.10.0 & 12 mths. at 18/4. H.P. 23.0.0 & 12 mths. at £1.2.0 

STEREO "TWIN THREE" AMPLIFIER 
ASSEMBLED and TESTED 

for , 
£7.15.0 (Carr. & Ins., 7/6 

extra). 
Based on a recent design by 
MULLARD LTD. Ideally suited 
for use in PORTABLE RECORD 
PLAYERS for which purpose we 
offer a specially designed Portable 
Case. Incorporates MULLARD 
ECL86 valves, separate BASS and TREBLE CONTROLS. and 
produces excellent reproduction of up to 3 watts per channel. 
Frequency response is 90 c/s to30 Kc/s. Size 111 x 3 x 5in. 
To construct a STEREO PORTABLE RECORD PLAYER 
Assembled AMPLIFIER with two ROLA 8 x 5in. LOUDSPEAKERS 
and the PORTABLE CASE for (Carr. & Ins., 10/- £140.0 extra). Deposit 22.16.0. 12 months of 21.0.6. . 

SUITABLE RECORD PLAYERS FROM £8.14.0 
An alternative 'TWIN THREE" can be supplied for DUAL 
CHANNEL MONOPHONIC operation producing output of 6 watts. 
PRICE AS ABOVE. 

THE "MONO-GRAM" AMPLIFIER 
A small Amplifier ot genuine 
high quality performance. It 
incorporates the new Mullard 
ECL86 Valve, separate BASS 
and TREBLE CONTROLS and 
when driven by the standard 
Crystal Pick-up a power output 
of 3 watts is achieved without 
distortion. PRICE .. . READY 
FOR USE 24.19.6 Carr. & Ins. 5/- 

extra. 
The MONO-GRAM is ideal for portable applications, an attractive 
case finished in two tone &mine is available to accommodate the 
amplifier-speaker and a variety of record changers. Price 24.0.0. 
The 8' x 5" matching speaker 21.0.0. 
Con strUctors Can Build a Really First-Class Record Player, 
Complete in all respects, for approx. £14. 

STERN RADIO 
PREMIER 'RADIO 
MAIL ORDERS and all POSTAL ENQUIRIES to 
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A very high quality Amplifier 
incorporating 3 -speed treble 
FEROXCUBÉ 

by 
OT CORE 

INDUCTOR. FOR COLLARO- TRUVOX- BRENELL 
WEARITE Tape Decks. 
has GILSEN Output Trans- 
former. Includes separate 
Power Supply Unit. 
KIT 
PARTS £13. 13.0 and TESTED Deposit 22.15.0 Deposit 23.8.0, £17.0.0 12 months at 21.0.0. 12 months at 21.4.11. 

SPECIAL "COMBINED ORDER" PRICES 

BUILD A HIGH QUALITY 
TAPE RECORDER LIKE THIS FOR CARR. and INS. 10 /- extra 

FOR THIS WE SUPPLY ...... Deposit 27 .0.0 and 12 months ofd9.11.4. 
* Complete Kit of Parts to Build * Tho Latest Collaro "Studio" * Portable Carrying Case (as the HF /TR3 Tape Amplifier. Tape Deck. illustrated). * Rola /Celestion 10 x 61n. p.m. * ACOS Crystal Microphone and 

Loudspeaker. 1.200 ft. Spool E.M.1. Tape. 

ALTERNATIVELY WE SUPPLY THE COMPLETELY ASSEMBLED 
and GUARANTEED TAPE RECORDER FOR 

39. 0.0 
H.P. Terms: Deposit 27.18.0 and 12 months of £2.17.11 

£35.0.0 

HF/TR3MKII TAPE AMPLIFIER 
(Milliard Type "A" design) 

For Constructors with their own cabinet -WE OFFER - 
(a) the COLLARO 

the 
STUDIO" DECK 

together with £26.0.0 

(b) As above b dTith the 
monthly 

HF /TR3e supplied 
21.18.2 

£29.10.0 
Deposit 2548.0. 12 monthly payments of 22.3.4 (o) COMPLET KIT to build the HF /TR3 AMPLI- £42.0.0 FIER with the BRENELL Mk. V TAPE DECK... Deposit 28.8.0. 12 monthly payments of 23.1.7 

(d) As bÉBTÉDwith 
HF/TR3 supplied ASSEMBLED 5.10.0 

Deposit 29.2.0. 12 monthly payments of 23.8.9 (e) THE ASSEMBLED AND TESTED HF /T113 AMP- LIFIER with the WEARITE MODEL 9A DECK. £`60.10.0 incorporates Wearite Head Lift Transformer etc. Deposit 212.12.0. 12 monthly payments of 24.8.9 (Carriage and Insurance on each above is 10 /- extra). 

The MODEL HFG/2R 
PORTABLE TAPE RECORDER 

(Original Prise £33.0.0) 
FOR ONLY 22 gns. 

Deposit £4.14.0. 12 months 21.13.9 Crystal Microphone £1.0.0 extra. 
(Carr. and Ins. 10/- extra). Incor- 
porates THE GARRARD "MAGA- 
ZINE" TAPE DECK and a HIGH 
QUALITY AMPLIFIER based on the very successful MTILLARD 
TYPE "A" DESIGN and speci- fically developed to operate the 
GARRARD DECK. Price IN- 

CLUDES THE GARRARD TAPE MAGA- 
ZINE and 41n. SPOOL OF DOUBLE PLAY TAPE. Comprises a Twin Track Recorder operating at 31ín /sec. speed and providing up to 1 hour 10 mins. playing time. Truly "Portable ", weighs only 22 lbs. 

SENSATIONAL BARGAIN 
A BULK PURCHASE ENABLES US TO OFFER 
THE GRUNDIG "MINI -BOY" TRANSISTOR RADIO 
for only £10.10.0 
USUAL PRICE £26.5.0 
Small enough to fit in your pocket - 
or a big set performance at home by 
sliding the transistor set Into the 
speaker enclosure Ferrite Rod Dir- 
ectional Aerial. Med. Wave Coverage 
185 -590M. Size 4 x 21 x lin. Speaker 
Enclosure size 96 x 31 x 11 in.. fully 
guaranteed. 

ADD "HI -FI" TAPE RECORDING TO YOUR 
EXISTING AUDIO INSTALLATION WITH 
.1I LLkliD T1 Pli "( " 
'TAPE PRE- AMPLIFIER- 
ERASE CNIT 
The "Hi -Fi" link to add full tape 
recording facilities to High 
Fidelity home installations. In- 
corporates POT 
CORE PUSH -PULL OSCILLATOR and 3 -speed treble equalisation 
by FEROXCUBE POT CORE INDUCTOR FOR WEARITE- 
COLLARO- TRUVOX OR BRENELL TAPE DECKS. Includes sep- arate power Supply Unit. 
KIT OF PARTS OR ASSEMBLED 
£14.0.0 12emths.£á £10. £17.0.0 12 mo ñ hsaatt21.4.11 

(Exxludlmower unlit and.L14 Q resectl .) 

(a) 
"C" Prreamp fer$ and POWER SUPPLY UNIT £29.10.0 
ASSEMBLED AND TESTED 
Deposit 85.18.0. 12 monthly payments of 82.3.3 £26.10.0 (b) As above but the TYPE "C" Unit and POWER 
UNIT supplied as COMPLETE KIT OF PARTS 
Deposit 85 .8.0. 12 monthly payments of 81.18.10 

(c) The BRENELL Mk. V Deck with the Model "C" 
PREAMPLIFIER and POWER UNIT. AS- 
SEMBLED and TESTED 

Deposit 29.4.0 and 12 months at 83.7.8 
(d) As above but the Model "C" PREAMPLIFIER 

and POWER UNIT supplied as a COMPLETE KIT 
OF PARTS 
Deposit 88.12.0. 12 monthly payments of 83.3.1 

(e) The WEARITE MODEL "4" DECK with AS- 
SEMBLED and TESTED Model "C" PRE- 0.1 0.0 AMPLIFIER and POWER UNIT incorporating 
WEARITE HEAD LIFT TRANSFORMER, Etc. 

Deposit 812.2.0 and 12 months at 84.8.9 
(Carriage and Insurance on above is 10 /- extra.) 

£46.0.0 

£43.0.0 

THE 'ADD-A-DECK' 
Incorporating 

GARRARD TAPE DECK and 
MODEL HF /G2P 

PRE -AMPLIFIER 
Supplied on ONE CHASSIS( as ill - 
uetrated)READY 18 Gns. FOR USE 
(Carr, & Ins. 10 /- extra.) 
Price includes Garrard Magazine 
and a 4 in. Spool Double Play Tape 
H.P. Deposit 83.18.0, 

tape 
12 months of 81.7.8: Provides 

esigned to operatetthrough hegpick- 
uDpisockets 

of the standard type of RADIO RECEIVER, or an AMPLIFIER, from which really first class reproduction is obtained. It con- sists of a Twin Track Deck connected to the Pre -amplifier and oper- ates at 31in /sec. speed providing up to 1 hr. 10 mins. playing time. 

The JEMCO MODEL MT -955 MULTIMETER 

109, FLEET ST., LONDON, E.C.4. 
TELEPHONE FLEET ST.. S812 -3 

23, TOTTENHAM COURT RD., LONDON W.1. 
TELEPHONE MUSEUM 3451 

7 -9. TUDOR PLACE, TOTTENHAM COURT RD., 
LONDON, W.I. TELEPHONE MUSEUM 61211/9 

50,000 ohms per volt -D.C. 
5.000 ohms A.C. 

A truly efficient Meter for the amateur or profe . 
sional man, having features found normally in more expensive Meters. Ranges: 

D.C. volts 2.5- 10-50- 250 -1.K 
A.C. 2.5- 10-50- 250 -1.K 

D.C. Current 100µi1- 10mA- 100mA- 500mÁ. 10 amps Resistance 4 Ranges up to 20 meg. 
Add D.B. 0-48 Size 7 x 51 x Sin, 

Lead 
PRICE. Full Test £12.19.6 p 

4/ 
p 

STEREO -MONO CRYSTAL CARTRIDGES 
AT GREATLY REDUCED PRICES 

RONETTE Model "OV" Output 110m /Volts 2916 
RONETTE Model "105" Output 250m /Volts 35T- 
RONETTE Model "105" with DIAMOND STYLUS 39% 
RONETTE Model "108" Output 500m /Volts 32f- 
COLLARO "CERAMIC" Output 50m /Volts 2516 

All above are "TURNOVER" type Cartridges. 
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R.s.c. Manchester MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under El. 
Ltd. Postage 219 extra under E2. 4/6 extra under ES. Trade Supplied. S.A.E. with all enquiries please. 

BIRMINGHAM: SHEFFIELD: HULL: LIVERPOOL: BRADFORD: LEEDS: MANCHESTER: 
6 Gt. Western 13 Exchange St. 51 Savile St. 73 Dale St. (8 mins. 56 Morley St. 5 -7 County 8 -10 Brown St. 
Arcade Castle Market I from Lime St. or (above Alhambra (Mecca) Arcade, Market St. 
Opp Snow Hill Stn Bldgs. Exchange Stations) Theatre) Briggate 
(Half -day Wed.) (Half -day Thurs.) (Half-day Wednesday) (No half -day) 

SENSATIONAL STEREO OFFER 
A complete set of parts to (4 ans.) construct a good quality 
Stereo amplifier with an undistorted 
output total 6 watts. For A.C. mains in- 
put of 200 -250 v. Including pair matched 
60n. speakers. Sensitivity 130 m.v. 
Ganged Vol. and Tone Controls. Preset 
balance control. Full instructions and 
wiring diagrams supplied. Stereo Pick- 
up Head 19/9 extra with above only. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db down. Frequency response ±3 db. 
30 -0,000 c /s. A specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used EF86, 
EF86, ECC83, 807, 807, GZ34. Separate 
Bass and Treble Controls are provided. 
Minimum input required for full output 
is only 12 millivolts so that ANY KIND 
OF MICROPHONE OR PICK -UP IS 
SUITABLE. The unit is designed for 
CLUBS, SCHOOLS, THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
TIONS, etc. For use with Electronic 
ORGAN, GUITAR, STRLNG BASS, 
etc. For standard or long -playing records. 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT. 
An extra input with associated vol. 
control is provided so that two separate 
inputs such as Gram. and "Mike" can be 
mixed. Amplifier operates on 200 -250 v. 
50 c /s. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete Kit of 

parts with fully punched 
Gns. chassis and point -to -point 
Carr. wiring diagrams and ín- 
10/- structions. If required 

perforated cover with car- 
rying handles can be supplied for 19/9. 
The amplifier can be supplied, factory 
built with EL34 output valves and 12 
months guarantee. for 14 gns. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 

II 

WE STOCK ARMSTRONG AND 
JASON EQUIPMENT 

GOODMANS AND W.B. 
SPEAKERS 

SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner (specially 
suitable for use with our Amplifiers). 
Delayed A.V /C. Controls are Tuning. 
W /Ch. and Vol. Only 250 v. 15 mA. H.T. and 
L.T. of 6.3 v. 1 amp. required from ampli- 
fier. Size approx. 9 x 6 x 7ín- high. Simple 
alignment procedure. Point -to-Point 
wiring diagrams, instructions and priced 
parts list with illustrations, 2/8. Total 
building cost £4.15.0. S.A.E. for leaflet. 

BASS GUITAR LOUDSPEAKER IN CABINET. 15ín. 50 watt, h ghly sensitive unit 
in rex ne covered acoustically lined cabinet. Deposit £3.15.9 36 Gns. Carr. 15/- and 12 monthly payments of £3. 

P.M. SPEAKERS. loin. W.R. "Stentor- 
ian" 3 or 15 ohms type HF 1012 10 watts. 
hi- fidelity type. Recommended for use 
with our All Amplifier, 24.12.9.12m. R.A. 
3 ohms 10 watts (12,000 lines), 59/6. 

LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feed -back 12db. Sep- 
arate Bass and Treble Controls. For 
mains 200 -250 v. 50 c /s. Output for 2-3 
ohm speaker. Millard valves EZ80, 
ECC83. EL84. Size only 7-5-S1in. high. 
Guaranteed 12 months. Only £5.19.8. 
Send S.A.E. for leaflet. Terms: Deposit 
22/6 and 5 monthly payments of 22/6. 

12ín. 10 WATT HIGH QUALITY 
LOUDSPEAKER 
In walnut veneered cabinet. Gauss 
12,000 lines. Speech 
coil 3 ohms or 15 
ohms. Only £4.19.8 
Carr. 5/ -. Terms: 
Deposit 11/3 and 
8 monthly pay- 
ments of 11/3. 
12in. 20 WATT 
Ill -FI LOUD - 
SPEAKERS IN 
CABINETS. Size 

18 x 18 x 10 in. Finish as above. Terms: 
Deposit 17/9 and 9 monthly payments of 
17/9. Only 67.19.6. Carr. 8/6. 

R.S.C. 4-S WATT AS HIGH -GAIN AMPLIFIER 
A highly -sens tive 4 -valve quality amplifier for the 
home, small c ub, etc. Only 50 millivolts input Is re- 
quired for full output so that it is suitable for use with 
the latest high fidelity pick -up heads, in addition to 
all other types of pick -ups and practically all "mikes ". 
Separate Bass and Treble Controls are provided. These 
give full long-playing record equalisation. Hum level is 
negligible being 71 db. down 15 db. of Negative feedback 
is used. H.T. or 300 v. 25 mA. and L.T. or 8.3 v. 1.5 a. is 
available for the supply of a Radio Feeder Unit, or 
Tape -Deck pre -amplifier. For A.C. mains input of 200- 

230 -250 s. 5) c /s. Output for 2-3 ohm speaker. Chassis is not alive. Kit is complete 
in every detall and includes fully punched chassis (with basep late) with Blue hammer 
finish and point -to -point wiring diagrams and instructions. Exceptional value at 
only £4.15.0, or assembled ready for use 25/- extra, Plus 3/8 cart., or deposit 22/6 and 
i monthly payment, of 22/6 for assembled unit. 

R.S.C. PORTABLE GUITAR AMPLIFIERS 
(For 200 -250 v. A.C. Mains) 

Junior 5 watts High Quality output. 
Separate Bass and Treble "Cut" and 

Boost" controls. Sensitivity 15 m.v., 
Twin inputs. High Flux tin. Loudspeaker 
"built-in" Handsome. strongly made 
Cabinets (size approx. 14x14x7in.) finished 
in attractive and durable policrome, and 
fitted carrying handle. Terms áy8. 19.6 Deposit £1 and 9 monthly pay- 
ments £1. S.A.E. for leaflet. Carr. 10/- 
Senior 10 watts High Fidelity output 
Separate Bass and Treble `Cut" and 
"Boost" controls. Twin separately 
controlled high gain inputs so that 
two instruments such as Guitar and 
String Bass can be used at the same 
time. Two loudspeakers are incorporated. 
a high Flux 12ín. for Bass notes and a 
7 x 4in. elliptical for Treble. Cabinet is 
well made and finished as Junior model. 
Size approx. 18 x 18 x 915. 15 Gns. H.P. Terms. Deposit 34/9 and 
9 monthly payments of 34/9. Carr. 10 / , 
Send S.A.E. for leaflet of this or 15 watt. 
Super HI -Fl 15 Watt. All facilities as 
10 watt. Cabinet size 20 x 15 x 13ins. 
Terms: Deposit £2.11.8, and nine monthly 
payments of 51/6. Cash 22 gns. Carr. 12/6. 
R.S.C. Bass -major 30 Watt, incorpora- 
ting massive 121n. high flux speaker and 
tweeter. Four high impedance, high gain 
inputs for simultaneous connection of 
four Instruments, etc. Substantial cabinet 

attractively covered in two tone rexine. Te ms: Deposit 24.2.0 and 12 39 Gns. monthly payments of £3.9.0. Carr. 15/- 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM1. An all -dry battery 
eliminator. Size 54 x 41 x 21n. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200.250 
v. 50 c/s is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
90 v. This includes low con- 
sumption types. Complete 
kit with diagrams, 39/9, or 
ready to use, 48/8. 

Type BM2. Size 8 x 51 z 21ín. 
- Supplies 120 v. 90 v. and 60 v., 

40 mA. and 2 v. 0.4 a. to 1 amp. 
fully smoothed. Thereby 
completely replacing both 
N.T. batteries and L.T. 2 v. 
accumulators when eon- 

200-220 
to A.C. mains supply 

200 -220 v. 50 c /s. SUITABLE 
FOR ALL BATTERY RE- 
CEIVERS normally using 
2 v. accumulator. Complete 

kit of parts with diagrams and instructions, 
49/9, or ready for use, 59/6. 

TRANSISTOR RADIO CHARGER /ELIMINATOR UNITS. Ready for use, fitted 
"Snap On" clips. When connected to 200 -250v. A.C. mains will charge 9 v. battery or 
replace same. PP3 Size 19/9. Larger size 29/9. 

SPECIAL OFFER OF HIGH FIDELITY 
REPRODUCER, Latest Axiette 8 Good - 
mans speaker (retailing at approx. £5.5.0) 
fitted in our Junior Bass Reflex Cabinet. 
Only £7.19.8. 
R.S.C. BASS REFLEX CABINETS, 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable any 
good quality 10in. speaker. Acoustically 
lined and ported. Polished walnut veneer 
finish. Size 18 x 12 x 10in. Ensure superb 
reproduction for only 23.19.8. 
STANDARD MODEL. As above but for 
121n. speakers. Size 20 x 15 x 131n. Espe- 
cially recommended for Audiotrine Loud- 
speaker systems. 25.19.6. Suitable legs 
with brass ferrules. 19/8 per set of 4. 

R.S.C. CORNER CONSOLE CABINETS 
Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
MODEL. Size 20 x 11 
x 8ín. for 8 x 5ín. or 
10 x 6in. speakers. 
22.9.9. 

D MODEL. 
Size 27 x 18 x 
121n. for 8 or loin. 
speakers, £4.11.9. 
SENIOR MODEL. 
Size 30 x 20 x 151n. 
for 121n. Speaker. 
Suitable Speaker 
systems below 
Only 7 gns. 
AUDIOTRINE7HI -FI Si' I!.% Ih lit slS- 
TEMS. Consisting of matched 121n. 
12,000 line, 15 ohm high quality speaker: 
cross -over unit (consisting of choke, 
condenser, etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction 
Standard 10 watt rating 14.19.9. Carr. 5/ -. 
Or Senior 15 watt. 7 gas. Carr. 7/6. 
AUDIOTRINE 
EQUIPMENT 
CABINETS 
Size 36 x 15 x 
18in. Beautiful 
walnut venee- 
red finish. Ele- 
gant contem- 
pory design. 
Robust con- 
s true ti on. 
Uncut remov- 
able baseboard 
Depth above Only 121 gns. 
baseboard 51-. Carr. 15/- 
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AUDIOTRON HI -FI TAPE RECORDER KIT 251 REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 17/8 

Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape 
Amplifier with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty 
Tape Spool, a Reel of Best quality Tape and a Handsome Portable carrying Cabinet with latest 
attractive two -tone polychrome finish, size 144 x 15 x 8410. high, and circuit. Total cost If purchased 
individually approximately £40. Performance equal to units in the £80 -£80 class. S.A.E. for leaflets. 
TERMS. Deposit 22.13.9 and 12 monthly payments of 44/-. Cash price if settled in 3 months. 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MALUS 
SPECIAL NOTE. The Tape Decks we 

cus- 
tomers 

are 
have ad Deck 

Where to 
use one of those being offered cheaply we 
can supply Kit less Deck at 13 gns. Carr. 
10/ -. Or deposit 2 gns. and 12 monthly 
payments 23/9. Also if required we can 
supply in lieu of portable cabinet and 
7 x 41n. speaker, the Equipment Cabinet 
Illustrated at foot of opp page and a high 
flux 84 x Olin. speaker for 8 gns. extra. 
Ill -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard. B.B.R. and Collaro. 19/9. 
Acos Stereo- Monaural 49/9. Ronette 
Stereo -Monaural 59 /6. 
BRADMATIC RECORDING HEADS. 
High Impedance Record /Playback 22/ -. 
Low Impedance Erase. 12/6. 
PI('K -UP ARMS. Complete and with 
latest Acos /hi- flTurnover Cartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9. R.T.C. 19/9. Atoe.Mic 40 25/9 
Acos Mie 45 29/9. Stick type Acos 39-1 
39/9. BM3 with neck band and heavy table 
stand 59/9. Lapel type 35/9. 
COLLARO JUNIOR 4 -speed Single 
Player Unit and Crystal Pick -up with. hi -n 
Turnover head. Only 19.6. 
COLLARO CONQUEST 4 -SPEED 
AUTO -CHANGER with high . fidelity 
Studio pick -up. Latest model. For 
200 -260 v. A.C. mains. 28.19¢ Carr. 5/0. 
COLLARD RC 457 4-SPEED MIXER 
AUTO -CHANGERS. Turnover Studio 
head, for 200 -250 v. A.C. 27.19.6. Carr. 4/8. 
H.S.R. CA14 4 -ep'd AUTO -CHANGERS 
with hl -fi turnover head. £8.19.6. Carr. 4/8. 
liLlA MINIATURE 2 -8 RAIT GRAM 
AMPLIFIER. For use with any single 
or auto- change unit. Output for 2-3 ohm 
speaker. For 200-250 v. A.C. mains. Size 
111 x 21 x Din. Controls: Vol. and Tone 
with switch. snl 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT "BUILT -IN" TONE 
CONTROL PRE -AMP STAGES 

Two input sockets with associated controls 
allow mixing of "mike" and gram., as in A10. 
High sensitivity. Includes 5 valves, ECC83. 
ECC83, EL84, EL84, EZ81. High Quality sec- 
tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut ". Frequency 
response ± 3 D.B. 30- 30,000 c /s. Six negative 
feedback loops. Hum level 60 D.A. down. ONLY 
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and 
types of pick -ups and microphones. Comparable with the very best designs. For STAN- 
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT. Size approx. 12 -9 -710. For A.C. mains 200 -250 v.50 c.p.s. Outpult 
for 3 and 16 ohms speakers. Kit is complete to last nut. Chassis is lulls punched. FF 

instructions and point -to -point wiring diagrams supplied. Only 8 ,-1, Carr. 
(Or factory built 51/- extra.) 10/- 
If required louvred metal cover with 2 carrying handles can be supplied for 19/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9. and a monthly payments of 24/9. Send 
S.A.E. for illustrated leaflet detailing Ready -to- assemble Cabinets. Speaker. Micro- 
phones. etc.. with cash and credit terme. 

hheads, 29.19.8. Carr. 5/-. Cabinets, to take Deck and amplifier 39 
/8h quality recording 

TWEETERS. Plessey 30 19/9. 150 25/9. Jason EMT( V.H.F. /FM Radio Tuner design 
Total costs of parts including valves Tuning dial, Escutcheon. etc.. £8.19.9. 
Other Jason equipment in stock. 

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- 
phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensitivity is 50 milli- 
volts, suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation of "lift" 
and "cut". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECC83, 
ECC83, EL84, EL84. EZ81. Outputs for 2 -3ohm speakers. 
Point -to -Point wiring diagrams and In- 8 G118. structions supplied. Send S.A.E. for leaflet. 
Full constructional details and price list 2/6. ('a rr. I0 / -. 

Kf can be assembled read to use 59 I extra. 

R.S.C. BATTERY CHARGING EQUIPMENT Gil for 

HEAVY DUTY CHARGER KIT 
6/12 v. 6 amps. variable output. 
Consisting of Maine Transformer 
0- 200 -230.250 v.: F.W. (Bridge) 
Selenium Rectifier: Ammeter. 
Variable Charge Rate Selector 
Panels. Plugs, Fuses, Fuseholder 
and circuit. 59/9. Carr. 4/6. 
CHARGER KIT. 12v. 14 AMP or 
24v. 7 amp. Consisting of mains trans. 
200. 230.260 v. F.W. (Bridge) selenium 
Rectifier, F Ammeter Fuses, Vari- 
able Resistor and Circuit. Only 
8 gns. Carr. 15 / -. Please state if 12v. 
or 34v. kit required. 

Assembled 4 -5 amps. 
6/12x. 

9tted Ammeter and Fitted Ammeter 
variable charge rate and s e l e c t o r 
selector. Also selector plug for 6 v. or 
plug for 8 v. or 12 v. 12 v. Louvred 
charging. Louvred steel metal case (in- 
case with etoved blue ished attractive 
hammer finished. Fused hammer blue. 
and ready for use 899 Fused, ready for 
with mains and use with mains 
output leads. Carr, 5 / -. and putput leads 
Terms: Deposit 13/8 and 48/a Carr. 
5 monthly Payments 13/3. 3/9 
8/12 v. 3a.. all facilities 8 /12v.1 amp. 27/9 Ammeter and variable charge as above. Only 59/9, carr. 3/9. Less meter. SOLDERING IRONS. 230 -250 v. 30 rate selector 52/9 watts. First quality. For Radio ASSEMBLED I2V. Ill Amp. with variable charge rate adjust- CHARGER AMMETERS 

work, 19/9. Spare elements and bits ment, ammeter and strong louvred, stove enamelled case. 0 -1.5 a. 0 -3 a.. 0-4 a.. 0-7 a.. 
available. . Ready for use. Only 7 gns. Carr. 10/- or in Kit Form 5 gns. 0 -25 a., 0-60 a., 8/9. 

R.S.C. MAINS TRANSFORMERS (GUARANTEED) 
MIDGET 60 3 2002gí V. 
550/. 250V.A.6V. g Interleaved and Impregnated. Prim- FULLY SHROUDED (continued)- 250 -0 -250 v. 80 mA, 8.3 v. 2a .. 12/11 arses 200 -230 -230 v. Ill e /s. Screened 425- 0 -425v. 200mA, 6.3v. 4a, C.T. 5v. 3a 55 /- Both above size 21 x 2 x Dins, 

TOP SHROUDED DROP THROUGH 425- 0 -420v. 200mA. 6.3v. 4a. C.T., 6.3v. 
gg 

FILAMENT TRANSFORMERS 
350-0-350v. 30 880mA. 6.3v. 2á. 6v 2a v. Z 

18/9 450 -1 -45Ó v. 
5v. 3a 

6.3v. 4a C.T. 5v. 3a 09/9 
All with 

5/9; 6.3 2a, 67/9 s0 
primaries 

8 
77/99; 

250.0 -250v. 100mA, 6.3v. 2a 6.3v. la .. 21/9 OUTPUT TRANSFORMERS 112q/v. 1 a, 7/11; 6.3 v. 311 /11; 6.3 v. L a. 
1 -210. 100mA. 6.3v, 4a, 0-5-6.3v. 3a 25/99 

Midget etc. ..ry Pentode 66:1 for 
4/9 SMOOTHING CHOKES 

/e- 
300-0-300v. 130mA, 8.3v. 4a, 8.3v. la, for Small Pentode, 50000 to 30 .. ,. 4/8 180 mA, 7-10 H H 250 ohms ., 11/9 

Mullard 610 Amplifier.. 2 /g Small Pentode 7 8,0000 to 30 4/ 100 mA, 10 H 500 ohms .. .. 2/9 
300- 0 -300v. IOOmA. 8.3v. 4a, 0- 5 -6.3v, 3a EE /9 Standard Pentode 5.0001) to 30 .. 5/ 80 mA, 10 H 350 ohms .. .. 0/9 
360- 0 -350v, IOOmA, 8.3v. 4a, 0-5-6.3v. 3a Standard Pentode 7,0000 to 3f) .. 5/ 60 mA, 10 H 900 ohms 4111 
350 -0-350v. 150MA.6.3v. 4a. 0- 6 -6.3v. 3a 9/9 10,0000 to 30 .. 5/ CHARGER TRANSFORMERS 
425 -0-425v. 200mA, 8.3v 4e., 5v. 3a 9/9 Push -Pull 8 watts. EL84, or 8V8 to All with 200-330-250 v. 60 c/s 

]Primaries' 
280.0- I250v. 6SHROUDED v, a, 0-6 -8 3v 2aQI ;T19 Push-Pull a10 

112dwatts 

to match 8V6 
9/9 

0 -9-15. 

(Step 

0 -9-816 v 6 é . 19/9; 0;0.015 va 

300- 0- 3307v. 1ÓÓmÁ 8 3v. 
4a, 0-5-6.3v. 6v 3av 

3 
87/11 

Following 
t1Ó 12 watts BV6 or EL84 

speakers: 
1e9 /9 0-110/120-230/210 

up/Step 90 watt TRANS. 
13/9. 

300 -0-300v. 130mA. 6.3v. 4a. C.T. 8.3v. Push -Pull 15 -18 watts, 61,6. KT86 .. 2$ /g 250 watts, 39/9; 150 watts. 97/9. le, Cor Mollard Amplifier 33 9 Push -Pull Milliard 510 Ultra Linear.. 89/9 MICROPHONE TRANSFORMERS 
3gO- nAiOv. 100mÁ. 6.3v.9a.5v.3a 27/11 Push -Pull 20 watts, sectionally 120 : 1 high grads. clamped, 6/9; 120 : 1 
3s0- 0 -330v. 150MA. 6.3v. 4a. ay. 3a .. 35/ wound, 8L8, KT86, EL34. etc. .. 49/9 Potted. Mu -metal screened. 9/9. 

ASSEMBLED 
8/12 v. 2 amps. 

A.C. Mains 200- 230v., 50e/s. 
eed 12 months. 
BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former. F.W. Bridge. Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holders, 
Grommets, panels, Heavy Duty 
Clips, circuit. Carr. 3/6 extra. 
6v. or 12v. 1 amp 92/9 
As above, with Ammeter 28/9 
e v. 2 amps 21/9 
Bv. or 12v. 2 amps 27/9 
e v. or 12 v. 2 amps. inolu- 
sive of Ammeter 35/9 
6 v. or 12 v. 4 amps 45/9 
8 v. or 12 v. 4 amps. with 
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D. & B. TELEVISION 
(Wimbledon) LIMITED 

131 & 131a KINGSTON ROAD 

SOUTH WIMBLEDON, LONDON S.W.19 
PHONE : CHErrywood 3955 
OPEN MONDAY SATURDAY 10 a.m. -7 p.m. 

Except Wednesday -1 p.m.) 
Nearest Tube: South Wimbledon (North Line) 

COMPARE OUR PRICES 
FOR THE FINEST IN THE COUNTRY 

YOUR PROBLEMS ARE OUR BUSINESS 

MOST LINE -OUTPUT TRANSFORMERS 

COMPLETE NEW RANGE OF TRANSISTOR 
COMPONENTS IN STOCK 

BRAND NEW STAR BARGAIN 
Designed for quality and outstanding value. 

ANEW R.T.D. 6 Watt Monaural Amplifier, 
using heavy duty, double -wound mains 
Transformer. With separate rectifier wind- 
ing. Valves: Rectifier, Driver and Output. 
5 Controls: Switch, Volume, Base, Treble. 
Middle. Heavy duty output Transformer. 
METAL CHASSIS. All components brand 
new. Ready built ONLY £5.5.0. 
COMPLETE or all parts in kit form. Point 
to point diagram. ONLY £3.15.0. P. & P. 3/6. 

TV TUBES 
ALL TUBES ARE REGUNNED WITH FULL 12 MONTHS' GUARANTEE 
12in. MOLLARD TYPE.... 13.15.0 12in. MAZDA TYPE £3.15.0 
141e. MOLLARD TYPE ....64. 5.0 14in. MAZDA TYPE £4. 5.0 
15in. MAZDA TYPE £4. 5.0 181n. G.E.C. TYPE £4.15.0 
l8in. MOLLARD TYPE ...64.15.0 17in. MOLLARD TYPE 64.15.0 
17in. MAZDA TYPE £4.15.0 17in. G.E.C. TYPE £4.15.0 

17in. BRIMAR TYPE £4,15.0. 
90 AND 110° TUBES ON EXCHANGE BASIS ONLY 

ADD 5/- FOR ELECTROSTATIC TUBES. ADD 10 /. FOR 90° AND 110° TUBES. 
CARR. AND INS. 12/8. C.W.O. OR C.O.D. 

ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE 
CURRENT VALVE LIST 

AZ31 8/8 ECH35 9/. KTW63 5/9 U37 17/- 5U4 4/9 
536 5/6 ECH42 7/6 PCC84 7/8 U50 5/8 5V4 8/9 
D77 8/- ECH81 7/6 PCC89 8/9 U52 5/- 5Y3 6/3 
DAF91 5/- ECL80 7/8 PC580 7/8 U191 9/8 5Z4 10 /- 
DAF96 7/- ECL82 9/9 PCF82 7/9 U281 9/- CALS 3/- 
DP91 8/9 ECL83 11/9 PCF86 14/8 U282 14/8 6AM6 3/- 
D1,96 7/8 E539 4/3 PCL82 7/- U301 17/6 6AT6 5/6 
D1163 8/- EF80 4/8 PCL83 9/9 UABC80 8/8 61306 12 /. 
D1177 4/8 E583 8/8 PCL84 7/6 UAF4I 8/- OBW6 7/8 
DK91 8/- E586 8/9 PCL85 15/- 11B41 7/9 6(136 25/8 
ÚK92 7/6 E589 6/6 PL33 8/- UBC41 7/9 8D2 3/. 
DK96 7/8 EF91 3/- PL36 9/9 UBF89 7/9 651 4/8 
DL91 8/8 EF92 4/- PL81 9/. UCC64 12/8 6512 8/- 
DL92 8/8 EL33 7/6 PL82 6/6 UCC85 7/9 6F13 6/6 20P1 
DL94 7/- EL38 12 /- PL83 8/8 UCF80 14/8 6514 9/- 20P3 
D1.96 7/- EL41 7/9 PL84 8/9 UCH42 7/- 6515 9/- 20P4 
EABC80 7/8 EL84 6/9 PY31 7/- UCH01 8/8 6F33 6/8 20PS 
EAF42 7/9 EY.51 7/9 PY32 10/- UCL83 18/6 6L1 - 12/ -278U 
EB41 6/6 EY86 7/8 PYe0 8/- UF42 8/9 61.6 9/9 30(1 
E1191 8/- EZ40 8/3 PY81 6/. ÚL41 7/- 61,18 
EB1'4l 7/6 EZ41 6/9 PY82 6/- ÚL44 10 /9 6L19 
EBF80 7/6 5280 6/6 PY83 8/- UL46 7/- 66N7 
EBF89 8/8 (íZ32 5/9 PZ30 8/- UL84 7/3 6V6 
ECC32 6/3 ÚZ34 12 /6 R18 10 /- UUs 14/8 604 
ECC81 4/8 KT330 6/- U22 6/6 UU9 8/8 706 ECC82 5/8 KT36 8/6 U24 10 /- UY41 6/- 7U6 7/8 ECC84 7/9 KT61 8/3 U25 12 /- 13785 8/6 

CC83 7/6 KT63 8/8 0.26 9/6 W77 4/- 7s7 9/8 
HC580 8/- KTW61 5/9 U31 7/- Z77 8/- 1051 4 /81S5BT 
SVe pride ourselves that we can obtain and supp y any TV 
spare. Please ask us for ANY components you may require we 
are almost certain to have them. 

TERMS: S.A.E. all enquiries. C.O.D. 3/- extra. 
C.W.O. Postage on Valves. 6d. each. C.R.T.s 12/6 inc. insurance. 

SATISFACTION ASSURED. RETURN POST SERVICE. 

lOCl 
10C2 
10P13 
1OP14 
12AT6 
12AT7 
12AU7 
12AX7 
19BG6 
2001 
20N:i 
20L1 

1E/. 30FL1 
4/8 30L1 
5/. 30P4 

10 /- 30P12 
7/8 52KÚ 

53KU 
34KÚ 

10/- 
18/- 
89 
8/9 
73 
4/8 
5/8 
6/8 

18/6 
8/3 

19 /6 
12/- 
16/6 
14/6 
17/6 

9/3 
7/8 

11 /8 
8/- 

10/- 
10/- 
8/6 

14/6 

January, 1963 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 

* A MINIATURE 
TAPE RECORDER 

IN KIT FORM 

FINAL PRE -XMAS OFFER ! 

Consisting of three transis- 
tor amplifiers, recordplay. 
volume control, miniature 
speaker, forward- stop -re- 
wind -switch, reel of tape 
and spare reel, motor, att- 
ractive coloured case, Mic. 
and earphone sockets, 
pick -up coil, mike. ear- 
phone and carrying handle 
supplied. Standard battery 
operated. Simple to put 
together in less than one 
hour. Brand new and 
guaranteed. 

ONLY £6.19.6 
A guaranteed saving of at 
least £41 Results compar- 

able with similar built-up recorders selling at around 12 gns 

CALLERS ONLY BARGAINS ! 
LEAD ACID ACCUMULATORS ONLY 
(unspillable), 2 volts 16 A.H. Ideal 
for 6 volts and 12 volts supply. 
Brand new original cartons. Size Each 
each 41n x bin. x 21n. 

Minimum lots of six will be sent by post for 20/ -. 
post paid. 

AROS L.F. RECEIVERS. Tested, only £25.0.0 

T.E.15. PORTABLE VALVE TESTER, only £16.12.6 

ALL DIRECTIONAL STUDIO CRYSTAL 
MICROPHONE 

MODEL MC -70 
A professional micro- 
phone with 360° pickup. 
using a new variable "D" 
shock mounted crystal 
cartridge for added 
power and sensitivity. 
Smooth response (50- 
12,000 cps.) and natural 
reproduction. Size Tin. 
high x 3in. wide. Com- icl aLavalenordand iin. 
stand holder. 

69/6 complete 

9V BATTERY CHARGER A "MUST" 
AND A.C. ELIMINATOR for sver transistor 
MODEL 2916 P. & P. set owner! 

P 1/6. I aver 5 00y 
LA.O 

Save those batteries by run- 
sold' Rush 

nine your transistor set direct your 
order 

from A.C. Mains. Reactivate NOW. 
all your old 9V batteries. 
Unit contains neon indicator 
and standard battery connec- 
tions with nearly 2 yards of 
mains lead and plug. Also 
snap cord for connection to 
set. 

4-- 

FINAL OFFER ! ! ! WIRELESS SET No. 19 
This most famous Army 
Trans /Receiver covers 2 -8 
Mc /s. (150 -37 metres in two 
bands and 230 -240 Mc /s V.H.F). 
Has an intercom, amplifier. 
Designed for 12 and 24 volt 
operation. Uses a 6 valve 
superhet receiver. I.F. being 
465 Kc /s, and a 6 valve trans- 
mitter designed for voice and 
C.W. operation. Incorporates 

test and tuning meter for voltages, aerial loading and current 
tests. Panel Controls: Frequency tuning, P.A. tuning. Gain 
control. MCW, CW, R/T switch. Het -tone netting, Oft -on, 
Quench, aerial AVC LT -HT -Drive tests. Supplied complete 
with valves and instruction book. 
ONLY 65/- FEW ONLY LEFT 
Carriage 101- Don't be disappointed -Order Now 

fee opposite pape 
for 

addresses 
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TOOL KITS ! 
6 Piece Screw Driver Set, Model 
3380. Consisting of mechanics, 
elsctrlclans, Phillips, midget and 
stubby types. Magnetised blades 01 
tempered, hardened tool steel. Un- 
breakable. flameproof and shock- 
proof plastic handles. Dis- 81 
play bagged. PRICE ii 

Multi Purpose Tool Set. Model 7900. 
Consisting of Insulated plastic 
handle, 6 interchangeable screw 
driver bits, including Phillips type, 
one hammer. 6 hexagon sockets (l'- 7/16') and extension bar. Complete 
in Vinyl roll case. 1216 

F.M. TRANS /RECEIVERS 
BC62U 

Frequency range 20-27.9 Me /s. 
Crystal controlled, operating on 
any two of 80 different channels 
In 100 Kc /e. steps. Average range 
5-10 miles. Contains 14 valves, 
filament plate, alignment meter, 
volume control mike and 'phone 
inputs, 6 and là volt supply unit 
and dry battery case. 
Complete station offered for 

only AJ Carr. 20/ -. 

D01 111.1, 

('0N1; Ill - 
FI 

Speaker 
M o d e I 
8A7. Fre- 
quency 
range 50- 
18,000 c /s. Lowest 
resonance 
60 + 15 c /s. Sens i - tivity 
98db. Pro- 

gramme source input 8 watts. 
Voice coil impedance 16 ohms. 
Nett weight 970 grammes. 
BRAND NEW AND 826 GUARANTEED. 

TUNING CONDENSER 

Model P.V.C. -I03. The most 
popular type of miniature sized 
single plastic variable condenser 
for 2 transistor sets. Especially 
insulated plastic alms make 
smallest loss of high frequency 
and keep super performance on 
electrical characteristics. Capa- 
city 280pF, frequency 530 -1880 
Kc /s. 

PRICE Si" P. & P. 1 / -. 

Portable TR A NSRECEIVEIt 
No. IN. Still available with all 
accessories at only £5 carr. 

10 / -. 

.lmaa 
: 

BUDGET UNIVERSAL TEST LEAD KIT IN PLASTIC CASE 

Consists of 411n. long x 
tin. dia, red and black 
plastic handle pin prods 
with heavy duty 37ín. 
rubber leads with 5000v. 
breakdown insulation 
terminating 2in. long x 
'in. die. plastic grip 

banana plugs. 3 sets of 
interchangeable termi- 
nals are included (spade 
lugs, phone tips, aliga- 
tor clips), all slip directly 
on to banana plugs. 
9/8. Post Paid. 

3 -WAY SLIM CRYSTAL MICROPHONE 
MODEL 100(' 
May be hand- held, stand 
mounted (either 
floor stand) or 
desk stand) or suspended by 
leveller cord. 
R e s p o n s e 
60- 10,000 cps. 
Built In on/off 
switch. Output level -52db. 

d' ̂ I Um ni- direc- tional head. 
Clips on or off 
standard stand 

mitting tilting for multi-angle use. Satin chrome finish. 
Supplied complete with 7 /t. of shielded 

39/6 cable, la palier cord. Brand new Floor ONLY 
Stand and Base, suitable for above, 
65/ -. Carriage Paid. 

MAKE A FANTASTIC BABY 
ALARM/INTERCOM 

Complete set of parts including 4 

transistor push -pull amplifier micro- FOR 9 P. & P. 
phone, speaker, attractive case and ONLY 0/ 2/6. 
full instructions. 

MINIATURE 
COMPONENTS 

As previously advertised 
P.31 Standard lack plug 2/8 ea. 
PS.35 Sub -miniature 

plug and socket .. pr. 
Cß.25 "Tiny" plug an 

socket .. . 2/6 pr. 
CH.305 Chrome mini- 

ature plug and socket 3/8 pr. 
CR /5 Crystal earpiece .. 6/- ea. 
31R.4 Magnetic earpiece 

roDhohe 14/ - 

8 / - 

ea. 

ea. 
LM.179 Crystal lapel mic- 

.. . 

SS.219 Standard slide 
switch. D.P. D.T. 2/8 ea. 

T.104 S.P. S.T. Toggle 
switch .. . 2/6 ea. 

SS.3271 Miniature slide 
switch . 2/8 ea. 

Please add P. & P. on above 
items 

SF -20 RADIO EARPHONES 
Hi- Impedance- 
2,000 ohms -gen- 
eral use headset. 
Black and Ivory plastic cased 
electro -mag- 
netic units with 
adjustable head- 
band for corn- 
tortable fit. In- 
dividual listen- 
ing for all types 
of applications. Individually 
packed, with flexible cord att- 
ached, 14/6, post paid. 

HOOVER ROTARY 
TRANSFORMERS 

12v. input, 500 v. 
output at 65 mA. 

or 6 v. input. 250 
output at 75 

mA. Only 

1016 
EACH 

P. & P. 2/ -. 

TELESCOPIC 
AERIAL SNIPS! 

Exclusive purchase of entire 
range. Finest finish- sturdy 

construction. 
Three sizes and types available. 
Limited supply. Ideal for all 
types of Transistor Radios and 
Kite. Crystal Sets, Transmitter 
Receivers, Remote Control Units. 
Signal injectors and probes. 
TA.1. Size 31"/14' Nickel finish 3/6 
'l'A.1. Size 8l 738 ; Nickel finish 6/6 
'f A.I.Size5i' 31;'Chromeflnish9/- 

Plus P. & P. 9d. each. 

TAPE SPLICER & CUTTER. Model T.635 
Cuts 2 rounded indentations in the tape splice 
leaving the edges of the tape which' contact 
parts of the recorder entirely free of adhesive. 
As little as lin. tape need be removed. Com- 
plete with instructions, 15 /9. Post Paid. 

HANDY TWO -STATION TRANSISTORISED 
INTERCOM 

& BABY ALARM 
Fully Guaranteed 

1 antastic Value 
Complete A precision vernier 
with battery dial with apGDrox. 0 6gns and 600. of to 1 ratio. t3urface 
wire. mounting. Accura- 

An intercom system tely centred metal 
I or both calling and insert for iin. shaft. 
conversing, operated Reads counter clock - 
from a single battery. wise 0-100 in 180 °. 
ideal Baby Alarm. 

113/1ín. 

diamfront eter 
to 

dial. 
back S.A.E. for further de -, 161 n. 

tails. 141 - Post Paid. 

VERNIER DIAL 
Model T.501 

MAIL ORDERS TO 
(DEPT. P.1, 32a COPTIC STREET, 

LONDON. W.I. 

SIMPLE TO BUILD 
FUN TO OWN I I 

A S STAGE 

TRANSISTOR 
RADIO 
which can be 
built in one 
hour and will 
give you end- 
less amount of 
pleasure. Com- 
pletely portable 
has the appearance of 
sets costing considerably more 
and works equally well. 
Attractive case 5i' x 31- x 1I', 
genuine hjln. speaker and 
G.E.C. transistors, tuning con- 
denser, volume control with 
switch, etc. All parta sold 
separately. 

ONLY 37/6 P. & P. 2/6. 

CALLERS 
ST TOTTENHAM COURT ROAD, 3. 

LONDON, W.I. MUS 9606 3i- 

* k ̀ -i<** ** ***** * ********t# 
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**************************************** *********>k**************** 
* Pullin 

Thermostat 
* This is a wall mount - * ing Thermostat inten- 
*. ded for the control of 
# K Wn(A C) m Scale call- *r brated from 30° -90 °F. 

with neon lamp for * on /off indication. 
.#. Price 27/6, plus 1/6 

r Post and Ins. 

15 Amp Thermostat 
You can make yourself a thermostat 
similar to the above using a "Sunvic" 
unit which we can offer at 9/6. This is 
adjustable over the same range as the 
Pullin and will control the same 
amount of heating. We can also offer 
a crackle finished calibrated case 
which can be used for containing the 
Sunvic. Price two items together 
14/8, plus 1/- Postage. 

Ice -Stat 
This is a small thermostat which 
cuts on and off at around freezing 
point. Has many uses, one of which 
could be an ice warning device to 
be fitted under your motor car. 
Price 7/8. Post 1! -. 

Speaker Bargain 

12ín. High -fidelity loudspeaker. High 
flux permanent magnet type with 
standard 3 ohm speech coil. Will 
handle up to 12 watts. Brand new by 
famous maker. Price 27/6, plus 3/6 
Post and Ins. 

Hi -Fi Snip- Infinite Wall Baffle 
Nicely 
veneered 
and pol- 
ished. Cor- 
ner fitting 
(attaches to 
picture rail). 
Takes up no 
floor space. 
Gives really 
fantastic results 
with only low - priced Bin. 
speaker. Fitting 
for tweeter. Only 
45/ -each. Carr. and 
insurance 3/6. 

Hi -Fi Speakers 
E.M.I. Ceramic magnet 12,000 lines, 
size 13 it Bin. (roughly equivalent to 
12ín, round speaker). Handles up to 
10 watts. Price 33/8. plus 5/- carriage 
and insurance. State whether 15 
ohm or 3 ohm. Similar model but 
specially designed and hand made 
for very low frequencies (40 to 55 
cycles). Price £7.10.0. 

Miniature Transistor Sets 
Cheaper than you 
can possibly make 
them, we are able 
to offer these made 
up, ready to work, 
complete with lea- 
ther _ carrying case 
and earphone. illiài - ,_ 

Astra 7 uses 7 ' I ` 

transistors, covers 9'208'/. "' 
535 -1065 kc /s, sensi 4.FM. i. 

tivity 300 micro , HOME - 

volts /M, output 150 LIGHT; 
mW, ferrite slab 
aerial. Size app- 1/1 
roximately 41 x 2/ - -- 
x dins. Price 26.19.8. Post & Ins. 3/ . 
Zephyr 6, very similar specification 
to the above but only 6 transistors. 
Price 25.19.8 with leather case and 
earphone, plus Post & Ins. 3/ -. 

The 'Good Companion' " 
Mk.II using 
Transfilters 
In the 'de-luxe` cabinet 3 as illustrated it costs - ^-- 
210.19.6 to build -but 
What a sett "° 
Scan these pages: you-- " "-- ̂^.:,,,.. 
will find nothing to ""`^^'. 
compare with 

uses 
speci- 

fication. .7:::...,,,,.. It uses trans - 
filters instead of I.F. 
transformers, has vari- 
able feedback as well as 
all the usual features. A.V.C., Push -pull output, Fer- 
rite Aerial,Slow Motion Tuning, etc., etc., and is a very 
powerful Medium & Long Wave set, conservatively 
rated at 750mW. Every component used is by a famous 
maker, such as American Philco MADT R.F. transis- 
tors -Mollard A.F. transistors- Jackson Brothers' 
tuning condensers -Rola- Celestion loudspeakers - 
Dubilter- T.C.C.- Morganite resistors and controls. 
Also full after sales service available. 
You will definitely be doing the right thing if you 
buy a 'Good Companion.' 

"A jolly fine set but deserving a better case" 
This is a comment 

tors have voiced and 
therefore we now offer 
a de -luxe version of 
the Pocket Companion. 
This uses a solid hide 

Il® which many construc- 

case of very pleasant 
red with gold lettering 
and our Pocket Com- 
panion now has the 
15 guinea look. 

The most up-to -date 
Superhet portable of 

its type, it uses a transfilter in conjunction with 
Philco R.F. transistors and Mullard output transis- 
tors. Complete building costs with plastic case 
£6.15s. or with solid hide case, £7.15s. 

If you have already built and want to change your 
case, then return the plastic case with a postal order 
for £1 or if you wish to retain the plastic case then 
send 28/ -, plus 1/6 Post and Ins. for the hide case only. 

Infra -Red Heaters 
Make up one of these 
latest type heaters 
ideal for bathroom, - -> 
kitchen, bedroom, etc. - -' 
They are simple to make ` - ° -- 
from our easy to follow --- 
instructions -uses silica enclosed 
elements designed for the correct 
infra -red wavelength (3 microns). Price 
for 750 watt element and instructions 15/6, plus 2/6 
post and insurance. 

Battery Charger Bargain 
Components Would Cost More 

Car Battery Charger- ready -made 
high output battery charger in stove 
enamelled sheet steel louvred case' 
New. complete and ready to work.y 
Rated at 12 v. 5 amps. and variable 
rate selector for trickle charging.r. 
also a meter to show charging rate, 

? Suitable for 230 /250. A.C. mains. 
Special snip price of 85/ -, plus 3/6 
post and ins. 

LIMITED QUANTITY ONLY! 
Waterproof heater wire. 16 yds. 
length. 70 watts. Self regulating tem- 
perature control. I0! -. Post Free. 

THIS MONTH'S SNIP 
Silent running mains motor by 
very famous maker. Ideal for 
gramophone, tape recorder, fan, 
etc., etc., 200 -250 volts, A.C., 
shaded pull start. Size approxi- 
mately 21 it 21 x limn. 2,750 r.p.m. 
Spindle diameter 5/32ín. Spindle 
length lin. Brand new guarantee. 
Price 12/8, plus 1/- post. 

! ! 

- -t 
p I.: 

C n I 

*************************************;i:*******;r** 

"Starlux 208" 
Solderless '3' TRANSISTOR. Ideal 
for home and holidays as no Aerial 
or Earth re- 
quired. Enjoy 
assembling and 
performance. 
Our solderless 
Terminals en- 
sure perfect con- 
nections using 
first grade Tran- 
sistors and all 
parts incl. Ear- 
piece for private listening. Will 
receive Luxembourg (the station of 
the stars) and other stations on both 
Medium and Long waves. Penlight 
Battery operated. 37/6. Post and 
insurance, 2/6. 

Building A 'Scope? 

3in. oscilloscope tube, American 
made type No. 3FP7, 6.3 v. 0.6 amp. 
heater, electrostatic deflection, brand 
new and guaranteed with circuit 
diagram of scope, 15/- each, plus 2/6 
post and insurance. 

Tape Recorders 
One of the easiest 
ways to learn 
anything, is to 
"tape" It and 
then keep play - 
ing it back. Try 
this new learn- 
ing technique 
-you will be 
amazed. The 

industrious Japanese have really gone 
to town on tape recorders this year 
and many bargains are on offer. It Is 
the writer's opinion that there is 
bound to be a big demand for them as 
Christmas presents so there is a good 
reason why you should buy your tape 
recorder immediately. Prices range 
as follows: 
Child's Model 24.19.6 
Assemble yourself Model 28.19.8 
Model No. 1111 -5 27.15.0 
The "Pocket Secretary " £4.14.0 
The first two are not really good 
enough for music but they are quite 
good for speech. The last two are 
reasonable also for music. All have a 
value out of all proportion to their 
cost. 

Fluorescent Lighting 
Complete Kit, 
Comprises: Hi- 
C r of t 
c h o k e 
u n f t , starter 
lamps, 2 
lamp holders, white enamel metal 
work and 40 watt tube. Price 30!-, 
complete, plus carr. and ins. 6 / -. 
Ditto but for 5ft. 80 watt, 39/- com- 
plete, plus carr. and ins. 6/ -. (Lots of 
12 or more carriage 3/- each.) 

Yaxley Switches 
All new, first class condition. 

l pole, 2 way 1/8; 1 pole, 3 way 1/6 
1 pole, 4 way 1/9; 1 pole, 5 way 2/6 
1 pole, 7 way 3/-; 1 pole, Sway 3/- 
1 pole, 11 way 3 / -; 1 pole, 12 way 3/3 
2 pole, 2 way 2/-; 2 pole, 4 way 2/6 
2 pole, 5way 3/8; 2 pole, 6way 3/6 
2 pole, 12 way 5/6: 3 pole, 3 way 2/- 
3 pole, 6 way 3/6: 3 pole, 12 way 8/6 
4 pole, 2 way 2 / -; 4 pole, 3 way 3/- 
4 pole, 4 way 3/8; 4 pole, 5 way 4/8 
4 pole, 6 way 5/6; 4 pole, 11 way 10 /6 
4 pole, 12 way 11 /6: 5 pole, 3 way 3/6 
5 pole, 6 way 7/6: 5 pole. 12 way 14/6 
6 pole, 2 waY 2/6: 6 pole, 3 way 3/6 
6 pole, 6 way 8/6: 6 pole, 11 way 16/6 
6 pole, 12 way 17/6; 8 pole, 2 way 3/6 
6 pole, 4 way 4/6; 8 pole, 6 way 11 /6 
8 pole. 12 way 23/8: 12 pole, 2way 3/6 
12 pole, 5 way 16/6; 12 way fader 3/6 

6 pole. 6 way, shorting 3/6 
Big stocks of most types 

Special prices for quantities. 
* * * * * * * * * * * * * ** * ** 
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FEW ONLY LEFT Building An Amplifier? 

Cabinet & Pick -up * 
Made for a famous Company intending to 
make a Battery Record Player but 
changed their minds. This is an ex- 
tremely fine looking cabinet, must have 
cost at least f2 to make. It is complete 
with handle and fasteners as illustrated. 
Also included in the parcel is a Cosmo- 
cord pick -up with crystal cartridge and 
sapphire stylus. Both items new and 
perfect. Price 1916, plus 4'6 Post & Ins. 

MULTI -METER BARGAINS! 
MODEL IT1/2 (illus. on right). 20,000 ohms per volt, 20 
ranges comprising A.C. volts, 5 ranges up to 1,000; D.C. volts, 
6 ranges up to 2.5kV; C.C. current, 3 ranges up to 26 ohms; 
resistance, 2 ranges up to 6 meg.; capacity 2 ranges up to 0.1; 
decibels -20 to + 22. Scale cornerwise to the equivalent of 
4 in. movement is a pocket size instrument measuring 44 x 
3f x lin. Complete with test prods, battery and operating 
instructions, price L5.5.0, post free. 
MODEL EPIOK. Similar in size and appearance to ITI'2 
except that this is 10,000 ohms per volt and maximum D.C. 
volts 1,200 instead of 2.5kV, also no capacity range. Price 
E4.19.6. Post free. 

ALL METERS BRAND 
NEW AND FULLY 

GUARANTEED 

MODEL TP5S. ( Illus. on left). 20,000 ohms per volt; D.C. 
volts, 5 ranges up to 1,000; A.C. volts, 5 ranges up to 1,000; 
resistance, 2 ranges up to 10 meg.; capacity 2 ranges up to 
0.1; decibels -20 to + 26. One switch control, really beautifully 
made precision instrument, size only 31 x 51 x I fin., price 
only £5.19.6. Post free. 
MODEL TP10. Similar in size and appearance to TP5S, but 
sensitivity 2,000 ohms per volt, price E3.19.6. Post free. 
MODEL 500. 30,000 o.p.v. Reads voltages up to 1,000 D.C. at 
30,000 o.p.v., and A.C. at 15,000 o.p.v.; D.C. current to 12 amps.; 
Resistance to 60 Megs.; Decibels from -2.0 to +56. Size 3i} x 
6{} x 21in. 0.19.6. Post free. 

Transistor Set 
Cabinets 

Very modern cream 
cabinet, size 5f x 3 x lfln with chrome 
handle, tuning knob 
and scale. Price 7/8. 
plus 1/6 post & packing. 
Speelal quotations for 
quantities. 

LAST OF THESE! 
Tabby Equipment 
Wilk details to make Closed 
circuit TV Lens system? 
"See in the dark" equip- 
ment comprising 5,000V 
power pack which con- 
tains ignition coil vibra- 
tor etc. Control unit, 
interconnecting cables 
and Infra -red binoculars. 
Offered for one month 
only at the give away 
price of 53.19.6, plus 10 /- 
carriage. These are un- 
used, lust as received 
from the Ministry, be- 
lieved in good working 
order but sold without 
guarantee. 

A.C. /D.C. Multimeter Kit 
Ranges: D.C. volts 
0 -5, 0-50, 0 -100. 
0- 500, 0 -1,000 A.C. 
volts 0-5, 0 -50, 
0- 100, 0-500, 0 -1,000 
D.C. milliamps 0-5, 
0- 100, 0 -500, Ohms 
0- 50,000 with inter - 
nel batteries. 
0- 500,000 with ex- 
ternal batteries 
Measures A.C. /D.C. 
volts. D.C. current 
and ohms. All the 
essential parts 
including metal case, lin, moving 
coil meter, selected resistors, wire 
l'or shunts, range selector, switches, 
calibrated scale and full instructions. 
Price 2408, plus 2/6 post and insurance. 

Here is a buy for you! Modulator * 
Unit Type 20. Contains parts ideal * 
for building a large output amplifier * and already set out in metal case. 
To name a few: -Four high output 
valves Type KT44. Driver valve Type * 
MH41. Iron cored choke for up to * 
200 milli -amps. Dozens of wire - * 
wound and carbon resistors, paper * 
and Mica condensers. Terminals and , 
tag panels, etc.. etc. 
Three other items of Interest to * 
everybody and well worth the price * 
asked for the unit are: - 

1. Transformer Reference 10K/ * 
143. This can act as auto trans- * former to convert 230 to 110 or 
230 to 460, and also as a filament 
transformer 230 to 8.3 or 230 to * 
12.6 volts. * 

2. Miniature Circuit Breaker. * 
For breaking 10 amps A.C. reset * 
by pushing knob. 

3. Steel Case. With heavy gauge 
chassis, already cut out and * 
fitted with valve holders, etc. * 

Price for complete unit is 19/6. * carriage 5/ -. .ÿE 

Miniature 
Microphone 

American made. Dy- 
namic type, real bar- 
gain at 2/6, plus 6d. 
postage. 

Power Unit 
A useful source of D.C. for experi- 
menting, energising instruments. 
electroplating, reactivating batteries 
etc. This power unit can be made in a 
few hours and due to the availability 
of the rectifier valve at a very low 
price, we can supply the complete kit 
of parts with ABC Instructions, fits 
Into any box for 9/8, plus 1/- post 
and insurance. 

* * * * 
-3E 

-3í- * 
* * 

Convector * 
Heater * 

Just screw ft * 
together. Uses 75 
1250 watt copper -A- 
clad element 1' 
which gives off * 
black heat. Will * 
last a lifetime. * 
Ideal for bed - .# 

room, it's no safe. Complete in crackle, 
finished case, 23.19.6, easily worth 
double. Carriage and insurance, 6/6. * * Flood Lamp Control 
Our dim and full switch 
is ideal for controlling 
photo flood lamps: it 
gives two lamps in series, 
two lamps full brilliance 
and lamps oft. Similar 
control of other appli- 
ances can be arranged 
where used in pairs or 
where circuit can be 
split exactly In half. 
Technically the switch is -- 
known as a double -pole change over * 
with off. Our price 3/8. plus post and * 
insurance 1/ -. 

* 

ELECTRONIC PRECISION EQUIPMENT LTD. * post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road, 
Eastbourne, marked Department 7. Callers may use any one of the Companies below. 

266 London Road, 29 Stroud Green Rd., 520 High Street North 42-46 Windmill Hill, 248 High Street, .#. 
Croydon. Finsbury Park. N.4. Manor Park, P.12. Ruislip, Middx. Harlesden, N.W.10. 

Phone: CRO 6558 Phone: ARChway 1049 Phone: ILFord 1011 Phone: RUIslip 5780 Phone :ELGar 4444 
Half day Wednesday Half day Thursday Half day Thursday Half day Wednesday Half day Thursday * ******* * *** *** *** ** ** * *** * ** ****** ******* ***** **** * *** ** *** * ** ***p 

www.americanradiohistory.com

www.americanradiohistory.com


788 PRACTICAL WIRELESS January, 1963 

Brand 
checked 

VALVES 
AL60 6r- 
AR8 5f- 
ARDD5 2f- 
ARP3 3f- 
ARP4 3r6 
ARP12 31- 
ARP2I 5'6 
ARP24 3/6 
AR P34 41- 
ARTH2 7'- 
ATP4 219 
ATP7 516 
AUI Sr- 
AU4 Sr- 
AW3 41- 
AZ3I 71- 
BS4A 516 
BT45 ISf- 
BT9B 20r- 
BT83 22'6 
CV54 5'- 
CV71 3f- 
CVI02 I'- 
CV264 20'- 
CV4014 8r- 
CV4015 71- 
CV4025 101- 
CV4046 40r- 
CY3I 6r- 
DI 116 
D41 313 
D77 4/3 
DA30 1216 
DAF70 35f- 
DAF91 6'- 
DAF96 716 
DD41 41- 
DETS 151- 
DETI9 3'6 
DET20 2f- 
DF39 41- 
DF72 716 
DF9I 41- 
DF96 716 
DK96 713 
DL92 6r- 
DL94 61- 
DL96 716 
EAR/ 116 

new, individually 
and guaranteed 

EABC80 713 
EAC91 316 
EAC9!WM 
EB34 116 
EB91 319 
EBC33 
EBC4I 719 
EBC90 Sr- 
EC52 8r- 
EC70 10r- 
EC90 20r- 
EC9I 3r- 
ECC8I Sf6 
ECC82 6'6 
ECC83 7f- 
ECC84 7r- 
ECC85 8f- 
ECC9I 4f- 
ECF80 1016 
ECF82 816 
ECH8I 716 
ECL80 7/6 
ECL82 8'6 
EF36 316 
EF37A 7r- 
EF39 4f- 
EF50 I'6 
EF54 313 
EF55 5f- 
EF70 41- 
EF73 6r- 
EF80 5/6 
EF85 6'6 
EF86 7r- 
EF89 7r- 
EF9I 316 
EF92 3r- 
EF95 5r- 
EL32 319 
EL33 7f- 
EL35 6f- 
EL41 8f- 
EL42 81- 
EL84 7f- 
EL9I 416 
EM80 8f- 
EM84 9f- 
EN3I 10r- 
EP7I 616 

EP72 Sr- 
ES U208 61- 
EY5I 8f- 
EY86 8/- 
EY9I 3r- 
EZ40 7'- 
EZ41 619 
EZ80 6'- 
EZ8I 6f9 
FW4/500 616 
G120/1B 9'- 
GL450 101- 
GL464A 10f- 
GU20/2140'- 
GZ32 9/- 
H63 7'- 
HK54 5r- 
HL23 6r- 
HL23DD 6r- 
HVR2 12/6 
KRN2A 19r- 
KT32 8f- 
KT8 2216 
KT33C 4'- 
KT44 6'3 
KT63 Sr- 
KT76 10r- 
KTW63 616 
KTZ4I 6r- 
MH4 3/6 
MH41 Sr- 
ML4 4f- 
ML6 6'- 
MS/PEN 6f- 
0133 7r- 
0C3 5/6 
OD3 6f- 
0Z4 41- 
PCC84 71- 
PCC85 8r- 
PCF80 7'- 
PCF82 8f- 
PCL82 816 
PCL83 10f- 
PCL84 9r- 
PEN45 416 
PEN46 S/- 
PEN65 6f6 

PEN220A31- 
PL36 10,6 
PL8I 91- 
PL82 8f- 
PL83 8r- 
PT'S 101- 
PT25H 716 
PX4 I9r- 
PX25 9r- 
PY32 12f- 
PY80 619 
PY81 7r- 
PY82 7'- 
PY83 713 
PZI-35 91- 
QP21 6r- 
QP25 Sr- 
QS95/10 619 
QV04/7 7r- 
R3 8r- 
R3/10 4f- 
RIO 7f6 
REL2I 25f- 
RK34 2/6 
RX235 101- 
SP2 3/6 
SPI3C 4/6 
SP4I 2f6 
SPEI 2r- 
SU2150A419 
T41 7r- 
TP25 ISr- 
TTII 31- 
TTIS 25f- 
TZ20 16r- 
U12/14 8r- 
U17 5f- 
U18 616 
U27 8r- 
U52 Sr- 
UCH42 716 
U BF80 8/6 
UL II Sr- 
UL12 Sr- 
UL4I 7'- 
UL84 7f6 
UU9 5/6 
UY41 6r- 
UY8S 6f6 
VP23 3f- 
VP41 516 
VR99 8/- 
VR I 05/305,6 
VRI50/3061- 

VT4C 25f- 
VU39 6r- 
W31 71- 
X66 8f- 
Y63 Sf- 
Y65 4f- 
Y66 8r- 
Z31 6/- 

A3 31- 
ASGT 51- 
C5GT 7f6 
D8GT 6r- 
E7G 716 
G6GT 61- 
L4 31- 
LDS Sr- 
R5 6r- 
S4 Sr- 
S5 516 
T4 4f- 
W4 6r- 

2A3 51- 
2A5 61- 
2A6 7f. 
2C34 2f6 
2C42 25r- 
2C46 30r- 
2X2 4r- 
3A4 5r- 
3B7 51- 
3B24 5r- 
3E29 
(829B) 601- 

3Q4 61- 
3S4 5f- 
3V4 6r- 
5R4GY 9f- 
5T4 9f- 
5U4G 51- 
5V4G 81- 
5Y3GT 6f- 
5Z4 8/6 
5Z4G 7r- 
6AB7 4r- 
6AC7 31- 
6AG5 31- 
6AG7 61- 
6AJ7 3'- 
6AK5 Sr- 
6AK7 6r- 
6AM5 Sr- 
6AM6 41- 
6AQ5 7'- 
6AT6 Sr- 

6B7 5'- 
6B8G 216 
6BA6 516 
6C4 216 
6C5 6/- 
6CFG 4f- 
6C6G 3r- 
6C8G 51- 
6D6 31- 
6F5G 513 
6F6G 4f- 
6F7 5f- 
6F5GT 5f9 
6F8G Sr- 
6F12 416 
6F13 Sr- 
6F33 3f6 
6G6G 2'6 
6H6M 116 
615 3f6 
6J5G 31- 
6J6 316 
6J7G Sr- 
6K6GT 6r- 
6K7G 21- 
6K7GT 419 
6K8G Sf9 
6K8GT 8f3 
6K8M 816 
6L5G 61- 
6L6 
6L6G 6'- 
6L7G 4'6 
6L34 416 
6N7G 519 
6N7GT 6r- 
6Q7G 6r- 
6R7 6r- 
6SC7 516 
6SC7GT 5r- 
6SG7 V- 
6SH7 3r- 
6517GT 419 
6SJ7Y 6/6 
65K7 5r- 
6SL7GT 6/6 
6SN7GT 416 
6SQ7 
6SS7 
6V6G 4r- 
6V6GT 61- 
6X4 Sr- 
6X5GT 4f6 
6Y6G 6f- 

AND MANY OTHERS IN STOCK, I 
below 10' -. 1/- P. & P. 2/6 over 10/- 

BRAND NEW ORIGINAL SPARE 
PARTS FOR AR88 RECEIVERS. 

Please write your requirements. 
MARCONI RECEIVER TYPE CR 
100/2 tested and aligned L32.10.0 Carr. LI. 
TELEPHONE HANDSET. Standard 
G.P.O. type. New I2' -. P. & P. 21 -. 
CONNECTORS FOR TCS 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New E1.17.6 each. 
P. & P. 2/6. 
SPECIALLY BUILT POWER PACK 
for TCS receivers, 230 volts A.C. mains, 
including 6X5GT valve, £3.I0.0. Carr. 5f -. 
R.109 RECEIVER. Covering 2 -8 Mc /s. 
6 v. D.C. with set of spare valves and 
carrier. Brand new in original packing 
case. L6.I8.0 including delivery in U.K. 
R.I09A RECEIVER. Covering 2 -12 
Mc /s, £7.18.0. 
"CONNECT AND FORGET - 
CANNOT OVERCHARGE" "ESS- 
TRON" MARK I AUTOMATIC 
BATTERY CHARGER. Initial charging 
rate 6 -7 amps. The charging rate auto- 
matically adjusts itself to the charge in the 
battery. Automatic current and voltage 
control. Patented application of magnetic 
amplification to battery charging. Indi- 
cator light show battery fully charged, 
receiving charge, incorrectly connected or 
faulty cells. Mains voltage 200/250 v. 
Built for 6 or 12 v. batteries. Measure- 
ments 7 x 5 x 51in. Weight 81 lbs. 
Price £7.19.6. P. & P. 316. 

NCLUDING CATHODE RAY TUBES A 
. Orders over £3, P. & P. free. C.O.D. 2/6 ex 

53 TRANSMITTER SPARES. Full 
range. Price list on application. 
H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
EI5.10.0. As above but rack mounted 
model, EI4.10.0. 
Individual frequency coils for above 
El each or set of 9 E8. Either model 
carriage £1.10.0. 
Power pack for above. British made, 
A.C. 110/200/250 v., 5916. Postage 4f -. 
80W 12V PETROL DRIVEN CHARG- 
ING SETS. Very compact, in fully 
guaranteed condition, £2.10.0, carriage LI. 
COMPLETE V.F.O. UNIT from TX53. 
Freq. range in 4 switched bands from 
1.2 -17.5 Mc s. Two V.T. 501 s. as oscillator 
and buffer, 807 as driver, two S130s as 
voltage stabilizers. Output sufficient to 
drive two 813s in parallel. Slow motion 
drive directly calibrated in Mc /s. Provision 
for crystal control, metering of buffer 
and driver stage. Power requirements 400 
v. and 6.3 v. D.C. Can also be used as low 
power transmitter. In excellent condition 
with valves and circuit diagram. ES. 
P. & P. 15' -. 

P.C. RADIO LTD. 
170 GOLDHAWK ROAD W.12 

Shepherds Bush 4946 

6Z4 51- 
7B7 7/6 
7C6 7r- 
7C7 S'- 
7H7 713 
7Q7 71- 
7V7 Sr- 
7Y4 5r- 
7Z4 4f- 
8D2 2/6 
9D2 31- 
2A6 2f6 
2AH7 5f- 
2AT7 516 
2AU6 9f- 
2AU7 6/6 
2AX7 7f- 
2C8 3f- 
2E1 20f- 
2H6 2f- 
2K7GT 416 
2K8M 716 
2J5GT 316 
2Q7GT 4/4 
2SA7 7r- 
25C7 4r- 
25G7 3r- 
2SH7 V- 
25.17 51- 
25K7 3f6 
2SL7 5f9 
2SN7 519 
2SR7 V- 
274 2r- 
4L7 71- 
502 6r- 

20A2 I7/6 
2186 9r- 
25L6GT 7f9 
30 Sr- 
35L6GT 8r- 
35T 17f6 
35Z4GT 71- 
37 41- 
38 41- 
58 61- 
59 
75 Sf6 
76 5'- 
77 6r- 
78 71- 
80 516 
81 9f- 
82 8f- 

84 8r- 
85A3 1Sf- 
89 6f- 
210VPT 
7-pin 216 

220TH 4r- 
250TH E9 
350B 8/- 
368A Sr- 
393A I5/- 
705A I5'- 
71513 60/- 
717A 816 
801 6r- 
803 2216 
804 55r- 
805 30r- 
807 (selec- 

ted) Sf6 
807BR 5f- 
808 8r- 
810 801- 
813 60'- 
815 40f- 
816 30r- 
829A 30/- 
832 1 Sr- 
832A 35f- 
843 7/4 
866A 14'- 
930 81- 
954 4r- 
955 2'6 
956 2f- 
957 5f- 
958A 41- 
1616 V- 
1619 V- 
1625 6/- 
1626 416 
1629 4/6 
4043C 1316 
4063 fir- 
6064 10f- 
6065 8r- 
6120 4/- 
6516 V- 
7193 119 
7475 3r- 
8013A 251- 
8020 10r- 
9001 3/- 
9002 S16 
9003 6r- 

9004 216 
9006 216 

Cathode 
Ray Tubes 
ACRI ISr- 
ACRI I 15f- 
CV995 1St- 
CV I596 

(091) 55f- 
E4103/84 

25f- 
3FP7 25r- 
5BP1 351- 
5CP1 42/6 
5FP7 45f- 
5FP7A 25'- 
7BP7 40/- 
I2DP7 60/- 
VCRX258 
(with scann- 
ing coil) 45r- 
VCRI38 30'- 
VCR I 39 

351- 

Photo 
Tubes 

CMGB 9'- 
GSI6 1216 

Special 
Valves 

2131 45/- 
3A/ 1481 45/- 
3.1170/E £35 
3J192/E 

E37.10 
4131 E35 
4150 E35 
51321 E3 
723A/B 50'- 
725A 30/- 
726A 2716 
ACTE 160' - 
CV193 30r- 
CV238 70r- 
CV980 3f- 
KR6/3 E4 
LS7B 30f- 
WL4I7A 

I Sr.. 

ND SPECIAL VALVES. All U.K. Orders 
tra. Overseas Postage extra at costs. 

RE- ENTRANT LOUD HAILERS. 
500 ohms, approx. 20w. 06.10.0. Carr. 10r- 
COLLINS VARIABLE CONDEN- 
SERS. Size 34 x 1; x l'in. 250pF. Ideal 
TX Pi output circuits. 8f6. P. & P. If6. 
AERIALS I Ift. long. 2ft. long when 
folded, 15f -. P. & P. 2f -. 
AMERICAN WIRE RECORDER/ 
REPRODUCER UNIT. Facilities for 
recording from Dynamic or Carbon 
microphone and radio. I knob operation 
for recording, rewinding and erasing, 
Neon recording lever indicator. Internal 
speaker. Mains IIO v. Supplied with 
outer transformer, carbon mike and wire 
magazine for I hour's operation and 
headphones. Price E18.0.0. P. & P. £1. 
Spare Wire Magazine 50f -. Dynamic 
mike and stand E4. 
R.209 RECEPTION SET. A 10 -valve 
high -grade Superhet Receiver with facili- 
ties for receiving RIT (A.M. or F.M.) and 
C.W. frequency I Mc /s -20 Mc /s. Hermeti- 
cally sealed. Built on miniature valves and 
incorporating its own vibrator power 
supply unit driven by a 6 v. battery (2 
point connector included). The set pro- 
vides for reception from rod, open -wire 
or dipole aerial with built -in loudspeaker 
or phone output. Dimensions: Length 
12in., width Bin., depth 9in. Weight 231b. 
In as new, tested and guaranteed condi- 
tion, E23.10.0, including special headphone 
and supply leads. Carr. LI. 
CARBON INSET MICROPHONE, 
G.P.O. type, 2'6. P. & P. 1f6. 
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SENSATIONAL NEW 1963 DESIGNS - BY CONCORD 
LOW PRICES * PICTORIAL STEP -BY -STEP PLANS * EASY AS A.B.C. 

THE NEW "VOLKSRADIO" ONLY 19/6 
TAKE -OVER BID MAKES THIS FANTASTIC OFFER POS- 
SIBLE -the beautifully compact "5 -STAR VOLKSRADIO" 
measuring 41 x x 1Iin. receives 
perfectly -in the Bedroom, Office, 
Garden-over all medium waves 
(incl. Luxembourg). Under Id. hour 
running cost. ANYONE can assemble 
it in one or two hours using our 
simple A.B.C. plan. Complete set of 
parts ONLY 19/8, plus 216 1'..l P. 
C.O.D. extra. (Parts can be bought 
separately.) Money Back Guarantee. 

A/O FARM OR AfR/AL REWIRED 

All TRANSISTOR RADIO 

"OUR NEW 4 -STAGE MINUETTE" 
Build this nely -.I,,, o ed "MINUETTE" 4 -STAGE tenu - -cor 39 6 set in vets 'Imoo ready drilled ULTRA -MODERN CASE. .i, 
my 6 x:1! x lin. t'.e, three Iru.... -t.,,. un.l ill. de and SELF - 

CONTAINED LOUDSPEAKER. V, ry 
sensitive, )deal for office. bedroom. 
holidays. etc. Months and months 
of listening off a lid battery. Can 
be built FOR ONLY 39/8. Including 
PROPER CASE. miniature speaker. 
etc. SIMPLE AS A.B.C. PICTORIAL 
STEP -BY -STEP PLANS etc.. plus 
post and packing 116 (C.O.D. 2i- 
extra). l'arts sold separately, price.) 
parts list 1 / -. 

THE COSTABRAVA 

Revolutionary INTERNAL 
FERRITE AERIAL Makes 
this sensational pocket -size 
radio the best money -saving 
bargain of all time. Powerful, 
superb tone and clarity, 
ensures perfect reception for 
all your favourite programmes 

Completely portable, only 5.1 x 3 x 1 tin. Two -tone 
case. Anyone call assemble with our simple 

PRINTED CIRCUIT PLAN. Send 37/8, plus 2/8 P. & P. (C.O.D. 2/- 
extra). Satisfaction guaranteed. (All parts available separately) 

FREE WITH EACH SEGH 

HIDE -AWAY EAR -PIECE GIVEN 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI r 
ONLY32 /6 

Unbelievably small -Outrageously cheap! 
You will be amazed at the tine quality of 
tone and volume of this great little radio. 
Only a fantastic 3) x 27 x 1lin. the MIAMI 
rill bring you great entertainment for 
months on a 112 battery. Pimple assembly 
plan with each set. ONLY 32/8. YES 32/8 

Plus 2/8 P. & P. (C.O.D. 2/- extra). Satisfaction Guaranteed. Demon- 
stmt inns sic-en daily. Parts available separately if required. 

THE NEW "COSTA BRAVA" 49/6 
NO EARTH or AERIAL REQUIRED 
ALL TRANSISTOR RADIO 

Revolutionary INTERNAL FERRITE AERIAL 
and moving coil speaker makes this sensational 
pocket -size radio the beat money -saving 
bargain of all time. Powerful, superb tone 
and charity. ensures perfect reception for 

all your favourite programmes. Completely 
portable. only 5) x 3 x i) in. Two -tone case. Anyone can assemble with 
our simple PRINTED CIRCUIT PLAN. Pend 49/6, Pius 2/6 P. & P. (C.O.D. 
2/- extra). Satisfaction Guaranteed. (All parts available separately). 
FREE HIGH SENSITIVITY HIDE -AWAY EAR -PIE CE GIVEN WITH 
EACH SET. 

THE NEW "LISBON" 
TRANSISTOR SET 
This is a pocket 2- stage 19/6 transistor set not much 
larger than icar 

reception Excellent clear reception covering all 
tnediucm n works for months 
off a tiny II rs3 volt battery costing 
only Sd. Easy to build and an 
csellent introduction to transistor 
circuitry. Everything can be supplied 
down to the last not and bolt incl. 
SIMPLE PICTORIAL STEP -BY- 
STEP PLANS FOR ONLY 19/8. plus 
post and packing 1/6. (I'.O.D. 2/- 
extra). Parts sold separately, priced 
parts list t / -. 

THE RINGO BURGLAR ALARM 
CLEARANCE 

SaLE.4M 

MIL'S u 

BIG PROFITS FOR YOU IF 
YOU BUY NOW! Made to 
retail at 7 ans. you can now 
buy this famous Twin -gong 
Alarm for only 37 /6-but 
only if you act now . 

stocks are strictly limited. Easily installed 
and operated. Switches on or of at any time. 
Fantastic FINAL. reduction to clear 17 f6 
(minimum order of 3) Carr. Free. 7 VV 

Free literature sent with each alarm. 

THE NEW "SAN REMO" 6 STAR 3246 

Bulk purchase of 
bankrupt stock en- 
sures this fabulous 
money- making offer. 
AUTOMATIC CIGARETTE LIGHTER 
instantly provides ready lit s- ,relic. 
without the driver taking his r),'' 1.1,11 
the road. Heavily chromium plat e,keasc 
holds In Easily and simply fitted to 
any car's dashboard. Works off O or 
12 volts. Retail Price 44/9. Special 
Clearance offer only 
sold in minimum lots is each. 
of li. Carriage free. 

This AU Transistor Speaker Radio -The 
"San Remo" 8 Star covers all medium 
waves including "Rome." "Light,' etc. 
Reliable and lightweight -Slips easily into 
the Pocket or Handbag -size only 41 a 2 a 
1 }in.l Works for Months of 1/2 Battery! 

Ideal for holidays, Camping, Bed- 
room, etc. Anyone can assemble 
it in an hour or two with our simple - 
as -ABC PLAN! Complete set of 
parts including miniature speaker - 
everything -only 32/6, plus 2/6 

P. & P. (C.O.D. 2/- extra.) Parts can be bought separately. 

Cheques accepted. Cash on delivery 2/- extra. Please print name and address in block letters. Suppliers 
to Schools, Universities, Government and Research Establishments. Complete range of components and 
values stocked. Regret no C.O.D. abroad. DEMONSTRATIONS DAILY AT WORKS. 

C 
(DEPT, 14P0 ) 210 CHURCH ROAD, HOVE, SUSSEX 
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ARMSTRONG AF208AM FM 
RADIOGRAM CHASSIS 

* Full VHF Band (87 -108 Mo /n and Medium 
Band, 187 -570M) * 7Valves *5 Watts Output 
* 15db Negative Feedback * Separate 
wide range Bass and Treble Controls * 
2 Compensated Pick -up Inputs * Frequency 
Response 30. 22,000 c.p.s. -L2dB * Tape 
Record and Playback Facilities * Conti- 
nental Reception of Good Programme 
Value * For 3, 71 and 15 ohm speakers. 
Send S.A.E. for leaflet. 

PRICE £22.18.0 Carr. Free 

1962 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
8.W. 16 m. -50. LATEST MULLA BD 
M.W.200 m.-650 m. ECHe1, EF89, EBC81, 
L.W. 800 m. -2,000 m. EL84, ESSO. 

12 -month guarantee. 
A.C. 300 /250 v. 4 -way Switch; Short- Medium, 
Long -Gram. A.V.C. and Negative feedback, 
3 ohm output, 5 watts. Chassis 134 x 51 x 241n. 
Glees dial, horizontal or vertical wording, size 
10In. x 441n. Aligned and calibrated. Isolated 
Chassis. 

£9.10.0 care. & Ina. 4/6. 

BARGAIN SALE PRICES 
New Boxed VALVES 90 -day Guarantee 
OZ4 
IR5 
185 
tT4 
2X2 
3,44 
:1V4 
3Q5 
504 
:, Y3 
5Z4 
6AC7 
6AM8 
hATB 
6BA6 
OBEB 
6BW6 
604 
11)8 
OGB 
6118 
,J5 
6.16 
6J70 
6K8 

6/- 6K7G 
6/- 6K8G 
6/- 61.60 
3/- 6N7M 
2/- BQ70 
7/- 88N7 
7/- 0V60 
7/- 6X4 
6/- 6X5 
e/- I2AT7 
9/- 12AU'7 
4/- I2AX7 
4/- 12BH7 
6/- 12E7 
7/- 12K8 
9/- 12Q7 
7/- 5Y5G 
6/- 95L8 
6/- 35Z4 
4/- 807 
3/- 954 
6/- DAF98 
6/- DF96 
8/- DK96 
6/- DL98 

EABC80 8/- 
EB91 4/- 
EBC41 8/- 
EBC81 8/- 
EBF80 9/- 
ECH42 9/- 
ECH81 9/- 
EF85 8/- 
EF89 8/- 
E1.32 6/- 
EL84 7/- 
EVIL 9/- 
EV'88 9/- 
E240 7/- 
EZ80 7/- 
EZeI 7/- 
E1148 1/- 
HARMS/. 
HVR2A 6/- 
KT33C 8/- 
KT70 8/- 
MU14 7/- 
PCC84 8/- 
PCFRO 8/- 
PCF82 8/- 

PCL82 10/- 
POLOS 10/- 
PL81 10/- 
PL83 8/. 
PY80 7/- 
PY81 8/- 
PY81 7/- 
PY83 8l- 
QP25 7/- 
8041 3/- 
SP6l 3/- 
U22 7/- 
UBC4l 8/- 
UBC81 9/- 
UBF89 9/- 
UCHBI 9/- 
UCL.82 10/- 
UCL83 12/- 
13E89 9/- 
01,41 9/- 
IIY41 7/- 
L*Y86 7/- 
UU9 7/- 
VR150 7/- 
W61 8/- 

l 
I.F. TRANSFORMERS 7/6 pair 

485 K/s Slug Tuning Miniature Can, 2 a I x fin. 
High (I and good bandwidth. Data sheets. 

NEW FAMOUS 
ELECTROLYTICS MAKES 
TUBULAR TUBULAR CAN TYPES 
1/350V 9/- 50/350V we 151450V 6/. 
2/350V 2/8 100 /25V 8/- 100 /270V 

516 
4/450V 2/3 200/22V 8/- 11,000/6V - 
16/40v 9/3 

500 /12V 8i- 5 000/ßV 5/- 
1614SOV 8/- 32 +32/350V 5/- 
42/450V 3/9 8 +8/450V 3/8 32 +32/460V 6/- 
25/25V 1/9 8 +16/450V 8/932+32+32/350V71- 
50/25V 2/- 18 +18/450V 4/8 84 +120 /500V 11/6 
60 /56V 2/- 32 +52/350V 4/6 100 +500 /270V 12/6 

COMPLETE RADIO 
CHASSIS £5.19.6. post free 

4 Mullard valves. 5fn. speaker. 
Superhet Circuit. BRAND NEW. 
Size 9 x 6 x 51in. high. Tested by us ready 
for use. 200/250 v. A.C.-D.C. Mains. 

DE LUXE MODEL as illustrated with 
illuminated dial. Fully tunable over 
Medium and Long Wave. 12 -month Guar- 
antee. Only £5.19.8 post free 

MAINS TRANSFORMERS 200/250 v. A.C. 

Posing., 2/- each Irene former. 

STANDARD, 250- 0.250, 80 mA, 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 8.9 v. 1 a. 5 v. 
2 a. or 4 v. 2 a. 92/5, ditto. 350.0 -350 .. 29/6 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a. 10/8 
MIDGET. 220 v. 45 mA. 6.3 v. 2 a. , . 16/6 
SMALL, 220- 0.220, 50 mA, 6.3 v. 2 a. 17/5 
STD., 250.0 -250, 85 mA, 6.3 v. 3.5 a. .. 17/8 
HEATER TRANS. 6.8 v. 14 amp. 7/8 
Ditto, tapped sec. 2. 4, 6.8 v., 14 amp. 8/8 
Ditto, see. 6.3 v. 3 amp. 10/8 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
7, 4, 5, 6, 8, 9, 10. 12, 15, 18, 24, 30 v. 22/6 
AUTO TRANSFORMER, 150 w. .. 22/8 
0, 116, 200, 230. 250 v.. 500 w. . 82/8 
MULLARD "510" Maine transformer 30/- 
PARMEKO MAINS TRANSFORMER. Made for 
special contract, the ratings can safely be 
doubled. Guaranteed 2 years. Primary 0.110- 
210- 230.260 v. H.T. 300.0 -300 v. 50 mA. L.T 
6.3 v. 1.8 amp. Size 4 x 34 x 31 in. Weight Bib. 
Post 2/6 .. 17/8 
MAINS POWER PACK. Size 3j x 4 x 4 in 
with mains transformer, metal rectifier and 
condensers to provide smoothed H.T. output 
220 v. 45 mA. D.C., L.T. 6.3 v. 2 a. Centre 
tapped. All ready built on a strong metal chassis. 
Brand New.. Bargain. Poet 2/6 .. ., 29/6 

INTERVALVE TRANSFORMERS 3:1 or 5:1, 9/ -. 
O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/8. 
Multiratio, push -pull, 7/6, Ditto, 10 w., 16/6. Mini- 
ature, 39410 etc., 5/9, L.P. CHOKES 15 /10H. 60/86 
mA, 5/ -; 10 H., 85 mA, 10/8; 10 H., 150 mA, 14//-. 
FULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 6 or 12 v. 11 amp., 8/9; 2 a., 11/3; 4 a.. 17/6. 
CHARGER TRANSFORMERS. Tapped input 300/ 
250 v. for charging at 2, 6 or 12 v., 14 amps., 13/8. 
2 amps., 17/8; 4 amps., 22/6. Circuit included. 
4 AMP CAR BATTERY CHARGER with amp. 
meter Leads, Fuse Case, etc., for 6 v. or 12 v., 89/9. 
AMMETER. 0 to 5 amp. 9/8 

BOOKS list S.A.E. 
40 Circuits for Germanium Diodes 3/ -. 
"W,W." Reallo Valve Data, 8 /-. 
High Fidelity Speaker Enclosure, 5 /.. 
Valve and TV Tube Equivalents, 9/8 
TV Fault Finding, 5 / , 
Quality Amplifiers, 4/8. 
Radio Valve Guide. Books 1, 2, 3 
or 4, 5/- each. 
Transistor Superhet Receivers, 7/6. 
Practical Radio Inside Out, 3/8. 
Master Colour Code Chart, 1/6. 
Transistor Controlled Models, 7/6. 

4 TRANSISTOR PUSH -PULL AUDIO 
9ise 3 o It o 1. AMPLIFIER 

A ready built miniature push -pull amplifier with 
Input and output transformers, 4 transistors. 
Ideal for use with record players, Intercom., 
baby alarms etc. Complete with full instruc- 

tions and circuit. 
Pelee 52/6 9e. Batt. 2/3, 241n. Speaker Hp- 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit, or 
tubes with failing emission. Full 
instructions supplied, mains input. 
Type A optional 25% and 50% boost. 
2v. or 4v. or 6.3v, or 10.8v. or 12.6v. 
State voltage required. PRICE 10/6. 

LOUDSPEAKERS P.M. 8 OHM. 24, 3 4111., 19/6. 
Sln. Rola, 17/8; 81n. Plessey, 19/6' 7111. a 4111. Rola 

18 / -; Olin. Rola, 18/6; 10 x Oln. 87/8; loin. Rola, 
80/ -; 4in. Tweeter, 25/ -; 12111. R.A. 80/ -; 
134 x 8in., Double Cone E.M.I. 46/.. 
STENTORIAN HF1018. loin. 3 to 16 ohms, 10 w. 96/- 
35 ohm, 7 x 4in., 26/ -; Sin., 22 /e; 31111., 19/6. 

BAKER SELHURST 
LOUDSPEAKERS 

Details B.A.E. 
lila. Baker 15w. Stalwart 
3 or 16 ohms, 46- 13,000 

121u. Stereo, Foam Sus- 
pension, 12w., 35.10,000 
.p. e. 58.17.6 

12111. Baker Ultra Twelve, 
20 c.p.s. to 25 kels. 217.10 
131n. Auditorium, 36 w., 

20 c.p.a. to 12kc /s, 918 
Details and Enclosure 
plans S.A.E. 
TWIN GANG TUNING CONDENSERS. 365 ph', 
miniature lin. x 1/in. x If in., 10 / , 500pF Standard 
with trimmers, 9 / -; midget, 7/8; with trimmers, 9/-1 
5000' slow motion tuning, standard or midget, 9/ -. 
SMALL 3 gang 500 pF, 17/.. SINGLE 365 pF 7/8. 

SINGLE 25 p0, 60 pF, 75 or, 100 pF, 180 pF, 5/6. 
Solid dielectric 100, 300, 500 pF, 3/6. 
CONDENSERS. New stock. 0.001 mid. 7 kV. 
T.C.C., 6 /e; Ditto, 20 kV, 9/8; 0.1 mfd., 7 kV, 9/0 
Tubular 500 v. 0.001 to 0.06 mfd., 94., 0.1. 1/ -; 
0.25, 1 /B; 0.2/500 v., 1/9; 0.1/350 v.. 9d.; 0.1 /2,000 v. 
0.1/1,000 v., 1/9; 0.1 told., 2,000 volts. 3/6. 
CERAMIC COEDS. 000 v. 0.3 pF to 0.01 mfd., 9d. 
SILVER MICA CONDENSERS. 10% 5 pF to 500 pF 
9d.; 800 pF to 3,000 pF, 1 / -. Close tolerance 
1± 1 pi') 2.2 ph' to 47 pF, 1/ -. Ditto 1% 50 pF 
to 815 pF, 1/ -; 1,000 pF to 5,000 pF. 1/9. 

465 kc /s SIGNAL GENERATOR 
Price 15 / -. Uses B.F.O. Unit, ZA 30038 
ready made with valve I85. POCKET 
SIZE 2/ x 44 x lin. One resistor to 
change, full instructions supplied. 
Battery 8/8 extra. 69V 11V. Details S.A.E. 

WAVECHANGE SWITCHES 
8 p. 4 -way 2 wafer long spindle .. 8/8 
2 p. 2 -way, or 2 p. 6 -way long spindle .. 3/6 
4 p. 2 -way or 4 p. 3 -way long spindle .. 3/8 
3 p. 4 -way, or 1 p. 12 -way long spindle 8/8 
Wavechange "MAKITS ", Wafers avail- 
able: 1 p. 12 way, 2 p. 8 way, 3 p. 4 way, 
4 p. 3 way, 8 p. 2 way, 1 wafer switch. 8/8; 
2 wafer switch. 12/8; 3 wafer switch. 16/ -; 
additional wafers up to 12. 3/6 each extra. 
Toggle Switches, s.p., 
d.p.d.t., 4/ -. Rotary s.p.. 3/8; d.p.. 4/8. 

CRYSTAL MIKE INSERT, 8/8 
Precision engineered. Midget size 

ACOS 39 -1 DE LUXE STICK MIKE 35/- 
TSL QUALITY STICK MIKE 25 /- 

Vaiveholders. Pax. int. oct.. 4d. HAM. 
8d. 512A, CRT, 1/3. Engl. and Amer. 4, 
5 and 7 pin, L -. MOULDED Mazda and 
int. oct., ed.; B7G, B8A, BOG. BOA, 90. 
B70 with can, 1 /8. BOA with can. 1/9. 
Ceramic EF50, BIG, BOA, int, oct., 1/ -. 
B7G, BOA cans, 1/- each. 

Quality 2 -Stage III -FI AMPLIFIER 
A.C. only, 200 -250 v. Valves ECL86 and 
EZ80. 3 watt quality output. Mullard 
tone circuits, bass boost, treble and 
volume controls. Separate engraved 
front panel with de -luxe finish. Heavy 
duty output transformer 3 ohm. 
Quality mains transformer. Stove 
enamelled chassis size 6111. x5. in x 3in. 
Bargain Price 24.10.0. Circuit supplied. 

COrísfma5 6ree(mngs THE ORIGINAL 

RADIO COMPONENT 
Our written guarantee with every purchase. Bus 133 or 68 pass door 
NEW COMPONENT LIST 1 / -. S.R. Station Selhurst 
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Volume Controls 
Linear of Log Tracks. 
Long spindles. Midget 
5 K ohms to 2 Meg. 
LIS, 8/ -; D.P., 4/6; 
Stereo L/S 10/6;D.P,14/6 

8 0 CABLE COAX 
Semi -air spaced lin. 
Stranded core. 

40 yds. 17/6 6d.yd. 
60 yds. 25/- 

Fringe Quality 
Air spaced I yd. 

TELESCOPIC CHROME AERIALS. 13ín. extending 
to 43in., 8/S ea. Coax. Adaptor Plug, 1/8 extra. 
TRIPLEXERS Banda I, II, III 19/8 
COAX PLUG .. 1/- LEAD SOCKET.. 2/- 
PANEL SOCKETS 1/- OUTLET BOXES 4/6 
BALANCED TWIN FEEDER yd. Bd. 80 or 300 ohms. 
DITTO SCREENED per yd. 1/6. 80 ohms only. 
Wirewound Ext. Speaker Control, 1011 3 / -. 
WIRE -WOUND POTS, 3 WATT. Pre -set Min. 
TV Types. All values 10 ohms to 25 K., 3/- ea. 
30 K., 50 K., 4/ -. (Carbon130 K., to 2 meg., 3 / -). 
WIRE -WOUND 4 WATT Pots. Long spindle. 
Value, 50 ohms to 50 K., 8 /8; 100 K., 7/8. 
PHILIPS TRIMMERS, 0 -10 pF, 3 -30 pF, 1 / -. 
TRIMMERS. Ceramic, '30, 50, 70 pF, 9d.; 100 pF. 
150 pF. 1/3; 230 pF, 1/8; 500 pF, 750 pF, 1/9. 
TV eta. TRIMMER. 1000 pF, with knobs, 2 / -. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
i w.. 9d.; ' w., 4d.; 1 w., Sd.; 0/ w.. Sd.; 2 w.. 1 / -. 
High Stability. 1 w., 1 %, 2/ -. Preferred values 
700 to 10 meg. Ditto 5 %, Ion to 22 meg., 9d. 
5 watt 

10 watt 

l 
WIRE -WOUND RESISTORS ` Q/á 

10 ohms- 10,000 ohms I / 
15 watt 2/- 
12.5K to 50K 10 w. .. .. .. .. 3/- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Double Play lin. reel, 2,400ft. 50 /- 
Sin. reel, 1,2001t. 37/6 

Long Play lin, reel, 1,800ft. 35/- 
5lin. reel, 1,'200ft 23/6 
5 in. reel, 900ft. 18/6 

Standard 7in. reel, 1,200ft 25/- 
Sin. reel, 600ft. 16 /- 

Spare 
Plastic 
Reels 

31n. 1/6 
41n. 2/- 
51n. 2/- 
511n. 2/- 
7ín. 2/6 

"Instant" Bulk Tape Eraser and 
Head Defluxer, 200 /250 v. A.C., 27/6. 

Leaflet with full details. S.A.E. 

CRYSTAL SET BOOKLET, 1/ -. 
CRYSTAL DIODE G.E.C.. 2 / -. GEX34, 4/ -. OAK, S / , 
HIGH RESISTANCE PHONES. 4,000 ohms, 16/- pr. 
SWITCH CLEANER. Fluid squirt spout. 4/6 tin. 

HIGH GAIN TV PRE -AMPLIFIERS 
BAND 1 B.B.C. 

Tunable channels 1 to 5. Gain 18dB. 
ECC84 valve. Kit price 29/6 or 49/8 
with power pack. Details 6d. (PCC84 
valves if preferred.) 

BAND III I.T.A. -Same prices. 
Tunable channels 8 to 13. Gain 17dB. 

Circuit and Coils only. 9/6. 

/161n. Paxolln Panels, 10 x 8ln., 2/ , 
Miniature Contact Cooled Rectifiers, 
250V 50mA, 7/6: 250V 60mA. 8/8: 2501/ 
85mA. 9/6: 200mA. 21/ -: 300mA, 27/8. 
TV etc., Silicon Sub -Min. Rectifier. 125V. 
300mA, 8/6: 250V. 300mA. 14/6. 
Selenium Rect., 300V 85mA. 5/ , 
Coils Wearlte "P" type, 3/. each. 
Osmor Midget "Q" type, adj. dust core, 
from 4/- each. All ranges. List S.A.E. 
Teletron D.W.R. L. and Med. T.R.F. 
with reaction, 4/ -. Med. wave D.R., 3/6. Ferrite Aerials, M., 8/9: M. and L., 12/8. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits. 10 /- each. 
Ferrite Rods, 8 x lin., 3/ -: 8 x 5 /161n., 3/-. 
H.F. Chokes. 2/6. Osmor QCI, 6/9. 
T.R.F. ('oils, A/HF. 7/- pair; HAX. 3/ -, 
Repanco DRR2, 4 /-. DRX1, 2/6. 
Radio Screwdriver, 51n., Bd. 
Neon Mains Tester Screwdriver, 5 / , Solder Radlograde, 4d. yd., lib. 5/ -. 
Black Crackle Paint. Air drying, 3/- tin. 

Aluminium Chassis, 18 s.w.g. Plain 
undrilled. 4 sides, riveted corners. 
lattice fixing holes. 2iin. sides. 7 x 4ín. 
4/6: 9 x 7in., 5/9: 11 x 7in., 8/9: 13 x 9in., 
8/8: 14 x ll1n.. 10/8; 15 x 14ín.. 12/6: 
Aluminium Panels. 18 s.w.g., 12 x 1214. 
4/6: 14 x 9in., 4/ -: -= et 8in., 3/ -: 10 x 714.. 
2/3: 8 x Sin., 2/ -. 

"6 + 1" TRANSIS l UIt RADIO 
MEDIUM AND LONG WAVE KIT 
First class components to make a 6 
transistor 2 wave band superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, printed circuit, 81in, x 21ín., but 
EXCLUDING speaker and cabinet. 
Simple instructions 1/6 (Free with 
kit). 
Speakers. 35 ohm, 7 x 4in. 25/- 24.5.0 5ín. 22/6. 31in. 19/6. 

BULGIN PLUGS AND SOCKETS. Non -reversible 
P74. 2 -pin, 4/3; P73, 3 -pm. 4 /8; P194, 6 -pin, 5/6 
JACKS. English open circuit, 2/8. Closed circuit, 
4/3. Grnndig type, 3 pin. 1/3. 
JACK PLUGS. English. 3 / -i Screened, 4/ -; Grundig, 
3 pin. 3/6. 
ALADDIN FORMERS and cores, lin., 8C; :In. 10d. 
0.81n. FORMERS 5937 or cans TV1 or 2 - ¡in. 
sq. x 2;in. or ;in. eq. x Ilin., 2/- with coree. 
SLOW MOTION DRIVES. rr : 1, 2 /3. 
SOLON IRON, 25W, 200V or 230V, 24/ -. 
ANTE% SUB -MIN IRON 15w. 200 or 240 v., 29/6. 

JASON FM TUNER COIL SET 
29/ -. H.F. coil, aerial coil, oscillator 
coil, two i,f. transformers 10.7 Mc /s 
detector transformer and heater choke. 
Circuit and component book using four 
CAMS, 2/6. Complete Jason FMTI 
Kit. Jason chassis with calibrated dial. 
components and 4 valves, £0.5.0. 

MAINS DROPPERS. Midget adjustable sliders, 
0.3A, 1,000 ohms, 6 / -; 0.2A, 1,20)) ohms, 8 / -; 
0.15A, 1,500 ohms, 6 / -; 0.1A. 2,000 ohms, 5/ -. 
MIKE TRANSFORMER. 50 -1, 3/9. 
P.V.C. Coal. Wire, single or stranded, Ed. yd. 
Sleeving, 1 or 2 nun, 2d,; 4mm, 3d.; 6 mm, 6d. yd. 
SPEAKER FRET. Gold cloth, 17 x 25ín., 5 / -; 25 x 
35ìn.. 10/ -. Tygan, various colours, 52in. wide from 
10/- ft.; 20in. wide, from 5/- ft. Samples, S.A.E. 
Expanded Metal, Gold, 12 x 12in., 8 / , 

TELEVISION REPLACEMENTS 
Line Output Transformers 
from 45f- each, NEW Stock 

and other timebase components. Most 
makes available. S.A.E. with all enquiries 

WEYRAD 
COILS AND TRANSFORMERS FOR 
2 -WAVE TRANSISTOR SUPER - HETS WITH PRLNTED CIRCUIT 

AND FERRITE ROD AERIAL. 
Long and Medium Wave Aerial - RA2W 
On 61n. rod, 208pF tuning. 12/6 
Car Aerial Coil 
Oso. Coil P50 /1AC. 176pF tuning. 5/4 1st and 2nd I.F. Trans.- P50 /2CC. 470kc /s 
11 /16in. dia. by lin. 5/7 each. 
3rd I.F. Trans.- P50 /3CC. 6/- 
Spare Cores 8d. each. Driver Transformer- LFDT4. 9/6 
Wavechange Slide Switch. 3/6 Printed Circuit -PCA1. Size 2f x 81in. Ready drilled and printed. 9/6 
Volume Control, 5KDP. 4/6 
7 x 4in., 35 ohm Speaker. 25/- 
3114. round 35 ohm speaker. 19/6 
24 Fixed Resistors. 10 /6 
16 Fixed Condensers. 21/- Tuning Gang with trimmers. 10/6 
6 Mullard Transistors and diode. 42/6 Constructor's Booklet. 2/- 

Circuit and Details S.A.E. 
NEW MULLARD TRANSISTORS 

6/-, 
OC44 9. 0C45 

7/6, 
9. OC 7 11 0/6, AF11779/6 

Sub Miniature Condensers. 0.1 mFd, 
30 v. 1/3. 1, 2, 4. 5, 8, 16. 30, 50, 100 mFd. 
15 volt 2/8 each. Transistor Holders 1/3. 
B.R.C. Pocket I Transistor. M.W. 
and L.W. Radio Kit, 22/6. Miniature earpiece, 7/8. Batt. 2/3. Circuit details. etc. S.A.E. 

COMPONENT SHOP 337 WHITEHORSE ROAD 

SPECIALISTS WEST CROYDON 
65 

Post 1 / -, unless otherwise stated. C.O.D. 2/ -. (Export welcome. Send remittance 
and extra postage). 

MONARCH RECORD PLAYER 

Kit with ready built amplifier, speaker 
and cabinet. £12 . 10.0 carr. and ins. 51- 

O f` 

I 

/ world, I..., ..,r- ...,.. r 

Garrard deluxe auto -player kit 

£12.19.6 Cardetails S.A.E. 
5/ 

GARRAR!) QUALITY AUTO - 
CHANGER, 4- speed, with plug -in stall head. Ready built 2 -valve 
amplifier, Loudspeaker and contem- 
porary styled Portable Player ('ase. 

All items guaranteed to fit together perfectly, can be assembled in thirty 
minutes, full instructions supplied. 

4 Speed Autoehanger, B.S.E., U.A.14 27.10.0 
B,S.R U.A.12 Stereo /Mono.. .. 48.5.0 
Garrard Model Autoslim .. .. 27.19.6 

4 Speed Single Players, EMI with 
auto stop .. .. .. .. 26.5.0 
E.M.I. with separate pick -op .. 23.9.6 

Amplifier player cabinets .. .. 70/- 
2 -valve amplifier and 6(in. speaker ., 96/- 
3 -valve amplifier and 83in. speaker .. 105/- 

Wired and seeded ready for use with above. 

Replacement sapphire styli available from 6/ -. 

Replacement Xtala from 21 /- ;18tereo from 35/ -, 

SINGLE PLAYER KITS 
£8.15.0 post 4/6. 

With ready- built. 2 stage, 3 watts out- 
put amplifier. High flux 5in. speaker. 
Handsome portable case 13 x IN x 71in. 
Collaro 4 -speed junior motor. LP /Std 
xtal pick -up for 7, 19, and P'in. 
records. 

FEW ONLY KITS AS ABOVE 
but with 3 -speed Ii.S,R. Mot Or 

£7.15.0 ePosbl4 /61 

CABY MULTIMETER 
moving -coil Model M.I. 541 - 
Measures D.C. or A.C. 6 v.. 30 v., 120 v., 
600 v., 1200 v. D.C. 30 mA. 300 mA. 
Ohms 0-001 k. Leaflet S.A.E. 

ARDENTE Transistor Transformers 
Type D3035, 7.3 CT; Push -Pull to 3 ohms 
for 0072, etc.. 1 x I x Sin, 9/6 
Type D3034. 1.75 1CT. Push -Pull Driver 
for OC72, etc., 1 x f x lin. 9/8 
Type D3058, 11.5 : 1 Output to 3 ohms for 
0072, etc.. 1 x t x lin. 9/8 
Type D167, 18.2 : 1 Output to 3 ohms for 
OC72, etc., t x i x Sin. 12/- 
Type D239, 4.5 : 1 Driver Transformer, 10 /- 
Type D240. 8.5 : 1 Driver Transformer, 10/- 

ARDENTE VOLUME CONTROLS 
Type VC1545. 5K with switch, dia. 0.9ín., 5/3. 
Type VC1760, 5K with switch, dia. 0.7ín., 10/6 
Deaf aid earpiece xtal or magnetic. 7/8. 
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I 
DAt11RQM 

AMATEUR TRANSMIT- 
TER. Model DX -40U. Self - 
contained. 80 -10 m. Power 
input 75 w. CW., 60 w. peak, 
C.C. phone. Output 40 w. to 
aerial. Provision for V.F.O. 

£33.19.0 DX-40U 

AUDIO SIGNAL GENERATOR. Model AG -9U. 10 c/s -100 
kcls, switch selected. Distortion less than 0.1 "/ 10 v. sine wave 
output metered in volts and dB's ... ... ... L21.9.6 

VALVE VOLTMETER. Model V -7A. Measures volts to 1,500 
(D.C. and R.M.S.) and 4,000 pk to pk. Res. 0.1 0-1,000 M f2, D.C. 
input impeded. 11 Mfg. With test prods, leads and standardising 

R.F. SIGNAL GENERATOR. Model RF -I U. Gives accurate 
source of R.F. up to 100 Mc s on fund- mentais and 200 Mc s on 
harmonics. Up to 100 mV output on all bands. ... 112.15.6 

SINGLE SIDEBAND ADAPTOR, Model SB -10U 
May be used with most A.M. trans- 
mitters. Less than 3W R.F. input 
power required for IOW output. 
Operation on 80, 40, 20, 15 and 10m 
bands on USB, LSB or DSB 139.5.0 
HI -FI :8W STEREO AMPLIFIER 
Model S -99. Ganged controls. 
Stereo /mono gram, radio and cape 

SB -10U recorder inputs. Push -button selec- 
tion. Printed circuit construction ... ... 127.19.6 

HI -FI AM /FM TUNER. Tuning range: FM: 88 -108 
Mc,s. AM: 16 -50, 200 -550, 900 -2,000 m. Tuning heart 
(15.5.6 incl. P.T.) and I.F. amplifier (120.13.0) sold separ- 
ately. Printed circuit board ... ... Total 125.18.6 

SHORTWAVE TRANSISTOR PORTABLE. Model 
RSW -I. Two short bands, trawler and medium £22.8.0 

6- TRANSISTOR PORTABLE. Model UXR -1. 
Prealigned I.F. transformers, printed circuit, 7 x 4in., 
high flux speaker. Real hide case ... ... £14.3.0 

TAPE RECORDING /PLAYBACK AMPLIFIER 
Stereo (TA -IS) ... 124.10.0 Monaural (TA -IM) £19,2.6 

STEREO CONTROL UNIT USC -1. 
Luxury model with press -button inputs 
to suit any pick -up or tuner and most 
tapeheads. Output 1.3 v. R.M.S. per 
channel. Printed circuit construction. 

119.10.0 

MALVERN 

January, 1963 

highest quality at lowest cost 

AMATEUR TRANSMIT- 
TER. Model DX -1000 
Covers all amateur bands, 
160 -IO m. 150 w. D.C. input, 
self contained with power 
supply. Modulator, V.F.O. 

174.19.0 DXIOOU 

SIn. OSCILLOSCOPE. Model O -12U. Wideband amplifiers 
essential for TV servicing. F.M. alignment, etc. Vertical freq. res- 
ponse 3 c /s -5 Mc /s without extra switching. T/8 covers 10 0-500 
kcis in 5 ranges ... ... ... ... ... ... L38.10.0 

PORTABLE SERVICE OSCILLOSCOPE. Model Os -I. 
Compact portable scope ideal for servicing and general work. Y 
amplifier sensitivity 10 mVicm: response, 3 dB 10 c /s -2 Mc /s. 
Time base IS cis -150 kc /s. Printed circuits. Case 71 x 41 x 12fin. 
long. Wt. only 10}16. ... ... ... ... ... 119.19.0 

"THE MOHICAN" GENERAL COVERAGE 
RECEIVER, Model GC -I U. Fully Transistorised 
Including 4 piezo -electric 
transfilters. Excellent port- 
able or general purpose 
receiver for the amateur and 
short -wave listener. 139.17.6 

VAR. FREQ. OSCIL- 
LATOR. Model VF -I U 
Calibrated 160.10 m. 
fundamentals 160 and 40 
m. Ideal DX -40U and sim- 
ilar transmitters. El 1.17.6 

HI -FI F.M. TUNER. Tuning range 88 -108 Mc /s. Tuning 
Unit (FMT -4U) with 10.7 Mcls I.F. output (13.2.0 inc. 
P.T.) I.F. Amplifier (FMA -4U) complete with cabinet 
and valves (L12.6.0) ... ... ... Total 115.8.0 

6 -W STEREO AMPLIFIER. Model S -33. 3 w,chl. 
inputs for radio -tape and gram., Stereo or Mono ganged 
controls. Sensitivity 200 mV. ... ... £13.7.6 

SINGLE CHANNEL AMPLIFIER. Model MA -12. 
10 -12 watt Hi -Fi amplifier. Extremely low distortion 
and wide frequency range ... ... ... 111.9.6 

S-99 

AM FM Tuner 

TA-1S 

GC-I U 

Money Saving "PACKAGED 
DEALS" of Complete Stereo 
Equipment from £46.6.0 

HI -FI EQUIPMENT CABI- 
NETS. Range available to meet 
various needs. Details on request. 
(MALVERN equipment cabinet 
illustrated on the left) from 
1I1.12.6 to 118.10.3. 
"COTSWOLD" MFS SYSTEM. 
For the smaller room. Measures 
36in. high x 16;ín x 14ín. deep. 
Almost identical per- ormance with 
standard Cotswold ... 123.4.9 

HI -FI SPEAKER SYSTEM. Model 
SSU -I. Ducted -port bass reflex cabinet 
"in white." Twin speakers. Pedestal 
model 111.19.6. Bookcase model. 

LI I.S.O 

"COTSWOLD" HI -FI SPEAKER 
SYSTEM. Acoustically designed en- 
closure "in the white" 26 x 23 x 15 }in. 
12ín. bass speaker with 2ìn. speech 
coil, elliptical middle speaker. Pres- 
sure unit covers the full freq. range 
of 30- 20,000 c /s., complete with 
cross -over unit, level control. etc. 

£23.4.0 
AUDIO & DO -IT- YOURSELF 

accessories also available 

Assembled models also available- prices on request. 
Deterred terms available over £10. Free Delivery U.K. COTSWOLD 

r 
Please und me FREE CATALOGUE (Yes No) 

Full details of model(s) 

NAME .._...._.._ 

ADDRESS 

........__.._..__ __...... ..._._......._... ......... PW I 

DAYSTROM LTD. 
Dept. P.W.1, GLOUCESTER, ENGLAND 

A member of the Doystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 
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E articles should be written on one side = of the paper only. and should contain 
E the name and address of the sender. 
E Whilst the Editor does not hold himself = responsible for manuscripts, every = eRort will be made to return them if a 

stamped and addressed envelope is 
= enclosed. All correspondence intended 
E for the Editor should be addressed: 

The Editor. PRACTICAL WIRELESS, 
= George Newnes. Ltd.. Tower House, = Southampton Street, London. W.C.2. 
E Owing to the rapid prooress in the E E designs of wireless apparatus and to = = our efforts to keep readers in touch E E with the latest developments, we pive = = no warranty that apparatus described E E in our columns is not the subject of E = letters patent. _ 
E Copyright in all drawings, photo- E = graphs and articles published in = 
E PRACTICAL WIRELESS is specifically E = reserved throughout the countries = 
E signatory to the Berne Convention and = = the U.S.A. Reproductions or imitations 
E of any of these are therefore expressly E = forbidden. PRACTICAL WIRELESS = 
E incorporates "Amateur Wireless." E 
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The Social Side 
THE amateur radio enthusiast is singularly well served in the 

various outside activities arranged for his interest and 
entertainment. Perhaps this is often taken for granted but 

it is interesting to reflect that there are probably more public 
exhibitions relating to radio, audio and electronics than for any 
comparable subject. 

There are exhibitions galore, from the brash, brassily com- 
mercial glitter of the National Radio Show to the more sedate 
specialist affairs such as the Physical Society's Exhibition. There 
is the Radio Communications Exhibition, the International 
Audio Fair and many others either directly associated or closely 
linked with the radio enthusiast's field of activity or of 
borderline interest. 

The radio enthusiast is, by and large, a gregarious being, 
though he retains a sturdy individuality, so that apart from 
keeping him up -to -date on new developments these exhibitions 
provide an opportunity to relax with fellow enthusiasts and to 
discuss ideas, problems and to formulate new plans. 

The big shows, however, are concentrated in the large cities 
(mainly London). But there is another source of entertainment 
and instruction of a more parochial nature and perhaps because 
it is purely altruistic gets closer to the heart of things -the local 
radio club. 

There are dozens of them all over the country: big ones and 
small ones, ambitious ones and modest ones. But they all serve 
the same useful purpose -entertainment and instruction, social 
contact and practical activity. 

Local radio clubs offer so many advantages that it is surprising 
they are not all overwhelmed with prospective members. 
Beginners and experts alike find many added hours of enjoyment 
to their hobby in the local club. Social, economic and educa- 
tional barriers rarely exist, if at all, in such clubs. The beginners 
can obtain guidance and the advanced enthusiasts have the 
incentive of friendly competition. 

And if you have no local radio club, remember that it only 
needs one or two keen sponsors to get one going; many of the 
established clubs began in very humble circumstances. 
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Our next issue dated February will be published on January 4th. 
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to letter on a dial. He also made 
experiments in submarine tele- 

i-- graphy. 

Radio in a Pair of Sunglasses 

NEWS AT HOME 
AND ABROAD 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of September, 
1962, in respect of wireless 
receiving stations situated within 
the various Postal Regions of 
England. Wales, Scotland and 
Northern Ireland. The numbers 
include Licences issued to blind 
persons without payment. 

Region Total 
London .. .. 

Home Counties. .. .. 
Midland .. .. 
North Eastern .. .. .. 
North Western .. .. 
South Western 
Wales and Border Counties 
Total England and Wales 
Sootland.. .. 

Northern Ireland .. 

634.290 
589,969 
425.631 
450.548 
395.556 
346.938 
196,242 

3,029,074 
322.523 
108.843 

Grand Total .. 3,960,440 

Commemoration for Morse 
SAMUEL MORSE, the origi- 

nator of the Morse code, is 
commemorated by an L.C.C. 
plaque at 141 Cleveland Street. 
St. Marylebone. It was unveiled 
recently in the presence of G.P.O. 
employees and representatives of 
the Royal Institute of Electrical 
Engineers. 

When he was 20, Morse came 
to London to study Art. His first 
contribution to the science of 
communication was discovering a 
method of making a permanent 
record of electro - magnetic 
impulses which were already 
being used to transmit messages 
by swinging a needle from letter 

``N ingenious idea for housing 
a radio receiver has been 

produced recently by an Ameri- 
,can firm, the parts being built 
into the side pieces of a pair of 
sunglasses. 

Burton Transistor Radio Sun- 
glasses, as they are called, are 
complete with a tuning control 
and earphone, with an aerial 
which does not always have to 
be used. 

Worn as ordinary sunglasses, 
the radio is tuned by a dial on 
the left earpiece. The glasses 
can be fitted with lens to any 
prescription. 

This latest radio novelty comes 
from Precision Electronics, of 
California. U.S.A. 

New Outside Broadcasts Base at 
Bristol 

WORK has begun on the 
BBC's new West Region 

sound and television outside 

broadcasts base to be built on a 
site in Belgrave Road, Bristol. 
The new base will consist of a 
garage 200ft by 72ft for the out- 
side broadcast vehicles, work- 
shops and test rooms for the 
maintenance of the vehicles and 
their technical equipment and 
stores. Demolition work to 
clear the site of the existing 
buildings has begun and will be 
followed by the building. which 
is expected to take about 18 
months. 

The new base will replace the 
existing sound outside broadcast 
base at Whiteladies Road and 
the television base at Whitchurch 
Airport; it will be the head- 
quarters of the BBC teams 
which cover the whole of the 
west and south west of England. 

The vehicles used for sound 
broadcasts consist of recording 
cars for news and topicality pro - 
grammes and a mobile control 
room for live contributions to 
the sound services. 
Fifth Jamboree on the Air 
FROM 00.01 hours G.M.T. on 

October 20th until 23.59 

The latest rodio novelty from America; a receiver in a pair of sunglasses. 
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hours G.M.T. on October 21st 
Scout radio enthusiasts all over 
the world were once again trying 
to contact each other during this 
year's two -day Jamboree-on-the - 
Air. 

Stations were set up in many 
parts of the country with the 
help of local amateur radio 
clubs, one of the biggest being 
at Baden -Powell House in South 
Kensington. where, under the 
call sign GB3BPH, five separate 
transmitters were sending out the 
international call sign for the 
event, " CQ Jamboree ". 

For radio- minded visitors to 
Baden -Powell House during the 
event, communication receivers 
enabled them to " listen in ". 
Other items of interest were on 
shdw, with licensed radio 
amateurs available to answer 
questions. 

Change of Third Programme 
Frequency 

ON November 1st the fre- 
quency of the Third 

Programme / Network Three 
transmitter at Les Platons 
(Channel Islands) was changed 
from 94.45Mc/s to 94.75Mc/s in 
accordance with international 
agreement (the revised Stock- 
holm Plan of 1961). This means 
that the station appears at a 
slightly different position on the 
tuning dial, probably between 
fin. and fin. from the 'old one. 

Listeners who have v.h.f. 
receivers on which the three 
sound programmes are selected 
by a switch or push- button (such 
as some combined television and 
v.h.f. receivers) need to have the 
pre -set tuning adjusted inside 
the receiver for reception of the 
Third Programme and Network 
Three. This is a simple matter 
which a radio dealer can deal 
with in a few minutes. 

Improving Acoustics of a Large 
Church 

A SOUND reinforcement 
system has been supplied 

and installed in the Church of 
St. Peter. Rugby. by the Sound 
Equipment group of the AEI 
Electronic Apparatus Division to 
overcome the poor acoustics in 
the building. 

Members of the congregation 
seated between the middle and 
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Dr. Kenzo Nagai and Dr. Shun -Ichi Iwasaki of Tokyo University. Japan, 
inspecting a tape recorder during their recent visit to an EMI factory. 

back of the lofty nave have 
found it very difficult to hear 
clearly because of reverberation 
and echo. AEI engineers have 
now overcome the problem by 
siting six reinforcement loud- 
speakers at a number of points 
down the length of the church. 

Microphones are mounted on 
both pulpit and lectern, ribbon 
types being selected for pick -up 
sensibility and sensitivity. Signals 
from the microphones are ampli- 
fied by means of a two -way 
transistorised mixer unit and a 
conventional dual -channel power 
amplifier, each channel provid- 
ing 10W of audio power to feed 
the loudspeaker units. 

Radio Telecommunications Project 
Nearing Completion in Angola 

NOW nearing completion in 
Angola is an extensive multi- 

channel network of trunk radio- 
telephone and telegraph channels 
connecting all the main centres 
of population in the territory. 

The initial contract was 
awarded to the Marconi Co. and 
Automatic Telephone and Elec- 
tric Co. Ltd. in late 1957 and 
subsequent contracts for the 
entire scheme were also placed 
with these companies. 

The main artery of the system 
connects Luanda. the capital, 
with Lobito, a main port, whilst 
other spur connections link Villa 
Marechal, Carmona, Malange, 
Benguela and Sa Da Bandeira. 

All the links with one excep- 
tion use Marconi v.h.f. terminal 
and repeater stations in dupli- 
cate, with automatic changeover 
to standby in the event of failure 
of an operational unit. The 
exception is the connection from 
Lobito to Benguela, for which a 
higher traffic capacity was 
demanded and which uses u.h.f. 
equipment. 

Japanese Visitors 
DR. KENZO NAGAI, pro- 

fessor at Tokyo University, 
where he is director of the 
Research Institute of Electrical 
Communication, was accom- 
panied by Dr. Shun -Ichi Iwasaki, 
of the same institute, when .he 
recently visited the Hayes plant 
of EMI Electronics Ltd. 

Demonstrations were given of 
the company's range of profes- 
sional tape recorders and the 
visitors were able to inspect 
experimental sound recording 
equipment in the EMI develop- 
ment laboratories. 
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HIS is a 10-valve receiver (including rectifier) 
and covers approximately 19Mc /s to 550kc /s 
(16 to 550m) in four wavebands. A long -wave band 
may readily be added, if required. Bandspread 
tuning is included, and is very useful on the con- 
gested short wave frequencies. There are also noise - 
limiter, beat -frequency oscillator, and frequency 
marker stages as these features are often of aid in 
a communications type receiver. 

It is recommended that the inexperienced con- 
structor should test the receiver with coils installed 
for one band only. It is then easy to add the other 
coils, and this system avoids errors in band switch 
wiring. 

The receiver uses octal valves, because of their 
low cost, easy availability, and general robustness. 
Building costs can be much reduced by using cheap, 
surplus components, and this is in order, for such 
items as capacitors, resistors, valveholders, mains 
transformer and choke, and similar parts. Doubtful 
components should, of course, be tested before 
Use. 

Complete Circuit 
This is shown in Fig 2. V1 is an r.f. amplifier, 

and V2 the frequency changer. VC1A, VC2A and 
VC3A are the usual 3 -gang tuning capacitor, which 
is operated by a ball drive. It is employed for 
general tuning, and also for band -setting. VCl B, 
VC2B and VC3B are a low- capacity 3 -gang capaci- 
tor, used for band -spreading, and also operated by 
a ball drive. Accurate tuning over a narrow band 
of frequencies is possible with this capacitor. 
VCIC is a panel mounted aerial trimmer, and 
VC2 is a similar frequency changer trimmer, 
the oscillator circuit using the fixed trimmer TC1. 
This arrangement avoids the need for the twelve 
preset capacitors, which would otherwise be neces- 
sary, and also assures maximum efficiency on all 
parts of each band. In practice it is extremely 
difficult to obtain exact ganging throughout a 
band with fixed trimmers, so the use of panel 
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General Purpose 

COMMUNICATIONS 

RECEIVER 

by R. F. Graham 

trimmers avoids inefficiency from this reason and 
also allows the aerial circuit to be trimmed to suit 
any aerial which may be connected. 

Separate oscillator and mixer stages were not 
found to be justified in this circuit. The r.f. stage 
helps to increase sensitivity and reduces 2nd chan- 
nel interference. 

Two i.f.t.'s are used as an i.f. filter between valves 
V2 and V3, and this circuit gives good selectivity. 
Two further i.f.t.'s are used in the following stages 
and a tuning meter can be plugged into the anode 
circuit of V4 if required. The screen grid of V4 
is fed from the potential divider R14 and RI5 in 
order to secure a greater change in anode current 
for a given a.v.c. voltage, to increase meter 
readings. 

V5 provides a.v.c. and audio amplification, a small 
a.v.c. delay voltage being obtained across R22. V6 
acts as detector and noise limiter. The noise limiter 
is very effective in reducing static type noise, but 
causes a slight deterioration in audio quality, so 
this stage can be cut out by means of the noise 
limiter switch S2. The limiter itself is of the type 
which automatically adjusts to carrier level. 

V6 is the output stage, and VIO is the rectifier. 
A standby switch is provided. With the receiver 
in the standby position, all valve heaters are on, 
but h.t. is removed, R35 and R36 acting as a 
bleeder. This allows instant switching on and off 
(without waiting for heaters to warm up) and is 
also useful when working the receiver in conjunc- 
tion with a transmitter. 

V8 is the beat frequency oscillator, which is 
switched in when c.w. morse is to be received. It 
will be appreciated that if there is no interest what- 
ever in c.w. morse, then this stage can be omitted. 
The b.f.o. is not required for ordinary reception 
of speech and music, so its h.t. supply is interrupted 
by the b.f.o. switch. 

Crystal Marker 
V7 is a crystal marker, using a similar circuit 

to those found in the more expensive communica- 
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tions receivers. When the marker is switched on, 
h.t. is applied to V7, and the marker signal is taken 
to the aerial circuit through C34. This allows exact 
calibration of the bandspreading and bandsetting 
capacitors, and also allows a narrow band of fre- 
quencies to be tuned with great accuracy, by 
adjusting the bandsetter knob to the marker signal. 

VR1 is a manual control of sensitivity, connected 
to the cathode circuits of VI, V3 and V4, and the 
a.v.c. switch S3 allows the a.v.c. system to be 
rendered inoperative, so that gain may be con- 
trolled manually by VR1. This is sometimes 
necessary for c.w. reception, or in other circum- 
stances. VR2 is the usual audio gain control. 

In addition to the a.v.c. switch and mains on /off 
switch S5, two combined function switches are 
provided. The switch for the marker and noise 
limiter (S2) has three positions: (1) marker on, 
(2) noise limiter in, (3) noise limiter out; the 
marker being off in positions (2) and (3). The 
remaining switch (S4) also has three positions: (1) 
receiver on and b.f.o. off, (2) standby, (3) receiver 
and b.f.o. on. Position (1) is for "Phone" (speech 
and music) reception, and position (3) is for 
"c.w.". 

Chassis 
This should be of stout gauge aluminium, and 

can be about 8lin. x 16in. x 21in. The layout of 
the major components is shown in Fig. 1, and all 
large holes for valveholders and other parts should 
be drilled before mounting any components. 

The two 3 -gang variable capacitors are mounted 
so that their spindles are at the same height. An 
aluminium plate lin. x Sin. is bolted to the front 
runner of the chassis, and has two holes to clear 
the ball drives. The lugs of these drives are bolted 
to this plate. The capacitor sections are wired in 
parallel, as in Fig. 1. These leads are taken to the 

T1 
Mains 

transformer 

V10 5Z4 

797 

... .r,.;S x _ :.::.__.,.. -..;.. 

General view of the receiver top viewed from the back. 

lower tags of the capacitors, but are clear of the 
chassis. The trimmer TC1 is soldered to a tag 
bolted to the capacitor frame. Leads from VC1A, 
VC2A and VC3A pass directly from the lower 
tags, through the chassis, to the band switch. 

The 3 -gang bandspreading capacitor is of about 
20pF to 30pF maximum capacity. This can be 
made by removing plates from an ordinary 3 -gang 
capacitor, as these are available cheaply. Low 
capacity 3 -gang components are also sometimes 
available as surplus. Three small capacitors with 
extended spindles, ganged with couplers, could also 
be used. A 2 -gang bandspreading capacitor, wired 
to VC2A and VC3A is also feasible, the panel 
trimmer VC1C then being used for adjustment of 
the aerial circuit, which does not tune sharply. A 
new gang capacitor of low value is relatively 
expensive. 

Positions of the controls under the chassis will 
be seen from Fig. 3. A piece of aluminium about 

x 8 =,in. is bent to form the screen which also 
supports the frequency changer (V2) trimmer 
VC2C, and band switch S1. Both panel operated 

V5 607 

IFT4 
V3 
6K7 

V6 
6V6 V4 

6K7 

V9 
6H6 To IFT2 

secondary 
To VR2 
slider 

Crystal TCI 

V2 
6K8 

To C31 
and C32 

V1 
6K7 

V8 
6J5 

Tags marked 'MC'denote 
earthing connections 

to chassis 
VC4 
BFO tuning 

V7 
6K7 

Bands read drives ea[rCSeL 

Fig. I : Top of chassis layout showing location' of components. 
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L1-L4 
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VC1C 
50pF 

R1 CI 
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...C2 .....0tyF 

VÇ1A 

0.11FF 

C4 
O1}1F 

R4 
100k 

R7 
7700 

IFT1 

C6 
0.1yß F 

R5 
33k 

-O SID 

rR6 
47k 

V6 6 

41 

L5-LB 

C7 
01yF 

VC2B 
VC2C 
50pF 

8 

C11 
5pF 

A 

IFT2 
I;I¡ 

VO 
200pF °- S1Fo- 

C9 50pF o- 
5 II 51E o- 

2 7 
J L 

RW47k VC3B 

TC1 j 30pF ` 
1 

I 
-; I rtVC3 

O1F IT T 

9-L12 

Details of tuning 
capacitors 

VC1A.2A and 3A.....310pF 
3 -gang variable 

VC1 B,2B and 3B...25pF 
3 -gang variable 

C34 o 
50pF ° S2A 

VR1 3k 

R27 
100 
k 

R3 2200 

C16 
0.05uF 

R1Q. 
100k: 

C5'005yF VC2A RB 3300 

R2B 
25k 

o 
o 

S2B 
Marker 
switch 

X1 
Crystal 

V7 

TC2 5 

100pF 

R25 
470k 

BFO 

C12 -C15 
see text 

o 

R30 
screening can 47k 

r -+ 

C37 
100pF 

S4A 
BFO switch 

C39 
4pF 

C36 
500pF 

VC4 15pF 

1POT `?tOk7Ó3yF B 

Fig. -2. 
trimmers are miniature air -spaced variable capaci- 
tors, and about 40pF to 60pF will be suitable. The 
frequency changer stage trimmer requires an exten- 
sion spindle, coupling, and bush. 

Band Switch 
The band switch Si can best have an individual 

wafer for each circuit, that is, six wafers in all. 
These items will also be found from time to time 

L.- 

2 7 

V8 
6J5 

C38 

H 

in surplus lists, as a new switch of this kind is 
relatively expensive. Only 4 -ways are required, for 
the four bands. If long waves are to be added, each 
wafer should be 5 -way. Surplus 6 -way and similar 
switches are suitable, unused contacts being 
ignored. The switch is dismantled so as to pass its 
spindle and rods through holes in the screen men- 
tioned. This screen is bolted to the chassis, and 
makes the switch rigid. 

In order that actual wiring can be as straight- 
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R11 
47k 

TC 
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0.1 
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IFT3 ---. co' o 
0 
ó 0 

3 
V3 
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2 7 

C18 C19 
01pF 0405NF 
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Tuning meter 
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1k 
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- gaiu 
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V4 IIC23 
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1.1 

5 

T \\T 
0 R13 100k 220b 

E R12 220R 

0S2C 

R33 
1M 

H 

R19 
1M 

C24 

100 
pF 

) ) 

VR2 
1M 

R22 
3k 

C27 
25pF 

O 

L S. 

C29 
0.01}íF 

V6 
3 6V6 
IMES 

5 

2 7 

R23 
470k 

R24 
C30 270 

25pT 

Standby 
switch 

Noise limiter 
switch 

E _R34 
1M 

C40 

R36 
10k 

o S4 

R35 
10k 

r 50000 
L14 

C31= C32= 
8pF 8pF 

5 

S 

5V 2A8 

250V 

5Z4 

4 

250V 

It 
Heaters 
6.3V 3A 

411. 

Fig. 2: The drawings on these two pages show the complete circuit diagram of the 

general purpose communications receiver. A complete parts list is given overleaf on 

page 800. 

55 
On /Oft 
sw itch 

forward as possible, it will be found convenient 
to deal with one stage at a time. The more 
experienced constructor may, of course, prefer to 
wire the whole receiver, before testing it. If not, 
work may proceed in the order described. 

Power Circuit 
The mains transformer, rectifier (V10) and 

smoothing circuit (choke Ll and C31 and C32) may 
be wired first. At the same time, all the heater 
wiring can be completed, because these leads should 
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be run close in contact with the chassis. Heater 
circuits are completed through the chassis. A tag 
should he secured under each nun, when mountine 
the valveholders, to form earthing points, marked 
MC. Keep heater wires clear of tags 3, 4 and 5 of 
V9. to avoid hum. 

The h.t. section of the standby switch may be 
wired at this stage, if preferred. Connections to 
this switch are shown in Fig. 4. If a check is to 
be made, test that 6.3V a.c. is available at tags 2 
and 7 of each valveholder, and that a d.c. h.t. 
voltage of roughly 250 is obtained across C3I, 
with the switch in the standby position. 

WIRELESS January, 1963 

Frequency Changer 
V2 is the frequency changer. Wafer 4 of Si is 

used to select the coil primaries, and wafer 3 is 
wired to VC2A fixed plates, and to the frequency 
changer trimmer. The switch is turned to the appro- 
piate position, and the M.W. coil L8 is connected. 
Wafers 5 and 6 are used for the oscillator coils, 
and L12 is the M.W. oscillator coil, with 470pF 
padder C15. A lead passes from wafer 5 to VC3A. 

The description of the circuit 
will be continued in the next 

issue. 

COMPONENTS LIST 

Resistors 
RI IOOkt2 R13 I00ki2 R25 470k 
R2 47ki2 R14 27k IW R26 10k 
R3 22052 R15 561d-> R27 100k 
R4 100kí2 R16 Iki2 R28 25k 
f 5 33kí2 R17 2200. R29 100k 
R6 4710.1 R18 IMt! R30 47k 
R7 77012 R19 'Mil R31 250k 
R8 330í2 R20 22kí2 R32 250k 
R9 47kí2 R21 220k12 R33 IM 
RIO 100kí2 R22 3kí2 R34 IM 
RI I 47ki2 R23 470kí2 R35 10k 2W 
R12 22012 R24 270121W R36 10k 2W 
All 10 %, ¡W except where otherwise stated. 
VRI 3k wire -wound potentiometer. 
VR2 IM potentiometer with switch (S5). 

Capacitors: 
Cl 0I,LF 150V C13 4500pF mica 
C2 0.1µF 350V C14 2500pF mica 
C3 0.14F 150V C15 470pF mica 
C4 0.1µF 350V C16 0.05iif 150V 
CS 0.05µF 150V C17 0.1µF 350V 
C6 0.14F 350V C18 0IµF 150V 
C7 0.1µF 350V C19 0.05µF 150V 
C8 0.1µF 150V C20 0.11LF 350V 
C9 50pF mica C21 0.11,LF 150V 
CIO 200pF mica C22 0.1µF 350V 
CI I 5pF mica C23 25pF mica 
C 12 4700pF mica C24 100pF mica 
C25 0.01µF tubular paper 
C26 8µF 350V 
C27 254F 12V 
C28 0.01µF mica 
C29 0.0lµF tubular paper 
C30 25µF 25V C35 0.01µF 350V 
C3I 81.LF 350V C36 500pF mica 
C32 8µF 350V C37 100pF mica 
C33 I000pF mica C38 I000pF mica 
C34 50pF mica 
C39 4pF ceramic (see text) 
C40 0.01µF tubular paper 
VCIA, VC2A and VC3A: 310pF or 500pF 3 -gang 

variable 
VCIB, VC2B and VC3B: 25pF or similar 3 -gang 

variable 
VC IC 50pF miniature variable 
VC2C SOpF miniature variable 
VC4 15pF miniature variable 
TCI 30pF air -spaced beehive trimmer 
TC2 100pF trimmer 

Aerial Coils: 
L I Band I 

L2 Band 2 
L3 Band 3 

L4 Band 4 

Mixer Coils: 
L5 Band I 

L6 Band 2 
L7 Band 3 

L8 Band 4 

16 to 35m QA2 
33 to 85m QA3 (Osmor) 75 to 210m QA4 

200 to 550m QA8 

QHF2 
QHF3 Osmor QHF4 
QHF8 

Oscillator Coils: 
L9 Band I Q04 
L I O Band 2 Q03 
LII Band 3 Q04 
L12 Band 4 Q08 
L13 B.F.O. coil -see text 
L14 L.F. smoothing choke 5H IOOmA 

I.F. Transformers: 
IFTI Miniature I.F. transformers, 470 kc,s. 
IFT2 
IFT3 Standard I.F. transformer, 470 kc's. 
IFT4 Standard I.F. transformer, 470 kc;'s, for 

detector stage 
TI Mains transformer: Tapped Primary. 

Secondaries: 250- 0 -250V IOOmA; 6.3V 
3A; 5V 2A. 

Switches: 
SI 6 -wafer switch. Each wafer I pole, 4 -way 
S2 3 -pole, 3 -way miniature rotary switch 
S3 On'off toggle switch 
S4 2 -pole, 3 -way wafer switch 
SS On, off toggle switch (combined with VRI) 
SKI coaxial socket 
XI 100 kc ¡s crystal (see text) 

Valves: 
VI 6K7 V6 6V6 
V2 6K8 V7 6K7 
V3 6K7 V8 6J5 
V4 6K7 V9 6H6 
V5 6Q7 V I O 5Z4 

Miscellaneous: 
Eleven octal valveholders. Extension coupling. 
Knobs. Two ball- drives. Two 2 -way socket 
strips. Loudspeaker with output transformer 
to match 5,00052. Valve screens, and cap clips. 
Chassis 81 x 16 x 2 +in. approx. Aluminium for 
screen, etc. 

Osmor 
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Central 
Control 
amplifier 

By E. McLoughlin 

A MASTER CONTROL UNIT 
FOR AN AUDIO INSTALLATION 

(Continued from page 705 of the December issue) 

_AS already mentioned. this stage is not 
intended to give further voltage gain except for a 
very slight increase of final output voltage to com- 
pensate for line losses on the way to the distant 
loudspeakers in the other rooms. The output 
voltage is designed to be. apart from this last con- 
sideration. a true replica of the voltage at the 
speech -coil of the internal loudspeaker. But the line 
voltage is designed to be largely maintained, 
regardless of the exact number of loudspeakers 
switched on to the line. Thus, the transistor stage 
gives a power -gain of amount according to the 
number of loudspeakers operated on the line at 

any given time. Power gain without voltage 
change represents impedance step -down function, 
which is thus the ultimate function of this stage, 
in common with all circuits of the " cathode - 
follower " class, to which this circuit belongs. 

Looking at the theoretical circuit of this stage 
in Fig. 2 it is apparently very simple indeed, need- 
ing few parts in all, and one might think that con- 
struction would be quite non -critical. But, upon 
experimenting in the course of designing this cir- 
cuit in the author's workshop, a number of rather 
critical factors were discovered. These are basi- 
cally threefold. Firstly, the setting of a suitable 
operating point for the transistors was very 
critical. and as the transistors are designed to run 
very hot (quite normal for this kind of transistor) 
during operation measures must be taken to 
counteract thermal -drift of the operating point as 
well as to ensure adequate cooling of the transis- 
tors. Secondly, the precise design of the trans- 
formers T4 and T5 was found to be highly 
critical and some considerable experimenting, 
involving repeated re -winds and comparative 
measurements, was needed until the . factors 
involved were clearly understood and a fully satis- 
factory final design could be wound. Fig. 6 gives 
summarised details on this work on T4 and T5. 
The third critical point is connected with obtaining 
sufficient l.t. supply voltage at the required 
current and sufficient audio shunting of all internal 
impedances of the power supply and the biasing 
arrangements, even at the lowest frequency to be 
passed (nominally 35c /s). This involved the ulti- 
mate necessity for quite large capacities for C4, 5, 
6, 7. Most particularly is C7 important and this 
has the largest capacity of all- 5,000µF. This 
is because here the working impedance is lowest 
of all and insufficient capacity for C7 causes con- 
siderable loss of low- frequency power across R1 
and the internal impedance of the power supply. 
For this reason, too, C6 and C7 have been returned 
to chassis and not placed directly in parallel with 
the operative bias resistors VR1 and R1, so that 
effective capacities are not reduced by virtue of 
C6 and C7 otherwise being in series with C5 of 
the power supply for audio purposes. This 
arrangement has the added advantage that a 
greater total D.C. voltage exists across C6 and C7. 
enabling the dielectric to form itself easily and 
properly. 

It must be stressed that C7 must have at least 
the specified capacity. Use a greater capacity by 
all means if available -this is likely to give even 
better low- frequency performance when many 
loudspeakers are on the output line, but the speci- 
fied value of 5,000µF was found to be the best 
compromise between satisfactory performance and 
tolerable price. It would, at a pinch, be possible 
to use 9V working capacitors to save expense, but 
these might under certain circumstances break 
down. 

If C7 has insufficient capacity the internal source 
impedance of the output will rise so much that 
most of the constant -voltage benefits may be lost 
and performance then be little better than feeding 
the line direct from the EL84 output. The satte 
great fall in performance results if T4 and T5 are 
not of optimum characteristics and therefore a 
discussion follows now on these items. 
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Reckoning a nominal output power of some 
10W from a stage, and a nominal differential 
current gain of 50 for the particular type 
of transistors specified, some 200mW drive 
are required to be supplied through T4. If the 
presence or absence of T4 is, therefore, not to 
affect matching at the EL84 to any appreciable 
extent, then T4 must never demand more than 
about 10% of the total power delivered by the 
EL84. 

The primary inductance of T4 must be just 
large enough not to consume too much current 
from the EL84 at the design low- cut -off frequency 
(35c /s). The 10% maximum condition would 
demand an effective load of 
about 40 to 50íI, which may be 
halved at the low- cut -off fre- 
q u e n c y. Consequently the 
primary of T4 should have an 
impedance of some 20 to 30íI at 
35c /s, which is satisfied by an 
inductance of about a tenth of a 
Henry. 

It is then necessary to find out 
how many turns will give this 
inductance on the core of an old 
loudspeaker transformer stripped 
of all original windings. As no 
nett d.c. now flows. the E/I 
stampings should be stacked on 
alternate sides in the new design, 
giving higher inductance per 
turn. 

Wind on roughly some 200 
turns of about 0.5mm diameter 
wire and insert the stampings. 
Then connect the windings to a 
6.3V a.c. supply, measure the 
current drawn with an a.c. 
ammeter in series, and calculate 
the effective impedance at 50c /s 
through Ohm's Law. Neglecting 
the d.c. resistance, and dividing 
the impedance value thus 
obtained by 300. we get the 
inductance value in Henrys for 
the trial winding. 

Divide value by the desired 
inductance value (one tenth of a 
Henry), and take the square -root 
of the result. Multiply this 
factor by the number of turns 
on the trial -winding to obtain 
the correct number of turns on 
the proposed core for the 
síble wire diameter should be 
primary of 74. The largest pos- 
used; 0.3 to 0.4mm diameter 
enamelled co p p e r should be satisfactory. 

The choice of turns -ratio is now governed by 
the requirement to make simultaneous maximum 
use of the full linear range of the characteristic of 
the EL84 and the transistors under the given 

- operating conditions. 

emitter voltage for maintenance of " pentode " 
characteristics in the earthed -collector circuit for 
the 2N257 is stated at 1.5 to 2V (called " knee - 
voltage "). Thus, with 7.5V supply voltage, some 
4.5V peak linear swing at the emitter -loads are 
realisable, representing some 3V r.m.s. requiring a 
drive of 3.25V r.m.s. at the bases. 

The EL84 delivers some 3W into 451. thus 
developing an r.m.s. voltage of 3.5V. Consequently 
T4 must have a step -down ratio of 3.5 to 3.25. 
Thus each half of the secondary must have 13/14 
of the number of turns of the primary. 

Use the same diameter wire, throughout. The 
primary comes first on to the bobbin, in neat 

15cm 

171/2cm 

8" PM speaker (40) 

Output 
ransformer 

pri. 

)'\m. 
(V2) (ht+) 

o n 
(chassis) (S3B) 

LS 
On /Oft 
switch 

Front panel 
13mm thick 
softwood 

45cm 

Send /Receive 
switch 

2cm 

F 
5cm 

Tr2 Tr1 
.n. .1=1. 

41/2a. 

connector__ ® E 61/2cm 

35cm 

Push-pull 
Output transfmr 

Fig. 4: 

Linear Range 

A steady 1V is dropped across R1 under the 
specified conditions. The minimum collector to 

The component layout diagram of the lid -unit. 

layers. Then the secondary, wound right through 
in the same direction, and accurately centre - 
tapped. If a mistake is made iu the precise total 
number of turns, that does not matter much as 
long as the error is not more than one or two 
turns, but if the centre -tap is not at the exact 
numerical centre, consequences could be serious. 

The performance would not be affected up to 
some 4W total output from the stage, for which 
the stage remains in class A (neither transistor 
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Cuts off on peaks), but at greater drive, when 
transition to Class AB takes place, with transistors 
cutting off on alternate peaks, severe distortion 
can start if the drive is asymmetric due to a 
falsely- positioned centre -tap on T4 (or T5, for 
that matter!). For the same reason, a snatched 
pair of transistors should he purchased. 

The present unit is designed for a reasonable 
compromise of IA standing current per transistor, 
giving Class A operation up to quite considerable 
volume, going over to AB only for the final drive 
up to high volume, where " lower -bend distortion " 
plays less of a role in comparison to the already - 
present large undistorted signal level. The final 
tone quality of the unit is very fine indeed - 
though, of course, true high- fidelity in every respect 
would be got only with pure Class -A operation, 
requiring even higher standing transistor current. 

The Output Transformer, TS 

Design considerations are here as follows: On 
account of the, roughly, 1:1 ratios throughout the 
source impedance at T5 (neglecting the additional 
component from the bias and power supply 
circuits) will be roughly the EL84 output 4S2 
divided by the differential current gain of the 
2N257, representing roughly a tenth of an ohm. 

This value is the correct one on which to base 
a design for T5 primary, even though almost the 
same impedance again adds in series from the 
other named sources to give the final source 
impedance seen by the line, which is then about a 
quarter of an ohm. 

The finished amplifier. 

WIRELESS 803 

We want the primary to have just sufficient 
inductance on each half so that it presents ten 
times the source impedance at least -i.e., at least 
an ohm. A very generous safety margin at the 
low- frequency cut -off of T4 is obtained by making 
the primary inductance of each half on T5 equal 
to about a hundredth of a Henry. 

The exact number of turns needed are experi- 
mentally determinable as described for T4. A 
substantial core is needed on account of the 
higher power. 

Regarding the turns ratio, this is fixed in the 

The interior of the cabinet. 

following manner: We see that we get a maximum 
swing of 3V r.m.s. from the emitter loads. We 
want, however, the same 3.5V back again which 
prevailed at the internal speaker direct from the 
EL84, plus about half a volt extra to compensate 
line losses. 

Thus we want to step up the 3V to to 4V and 
the secondary of T5 must be given 4/3 as many 
turns as are found to be required for one half of 
the primary. Use very substantial enamelled 
copper wire as large as can be accommodated on 
the bobbin. As all windings taken together will 
require normally less than a total of 100 turns, 
wire of 1.5 -2.0mm diameter should be able to be 
accommodated. 

Really careful and thorough experimenters may 
like to go one stage of perfection further. They 
can wind an experimental version of T5 first, 
having taps on both primaries and secondary at 
10% and 20% above and below the calculated 
number of turns. An experimental version of T4 
can be wound similarly. 

Feeding a pure smewave into the Mullard 
amplifier from an audio signal generator and 
monitoring the EL84 output and the T5 output 
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Resistors: 
R I +52 5W w.w. 
R2 250 
R3 100KSZ 
R4 100KS2 
R5 250 
R6 250 
R7 I00K52 
R8 4.7M S2 

R9 1000 

COMPONENTS LIST 

(see text) 
RIO 2.2M11 
RII 560KO 
RI2 10K0 2W 
RI 3 

R14 
R15 
R16 
R17 

IK52 
15052 
IM52 
6800 2W -1-5% 
4.7KS2 

R18 40 5W w.w. ±5% 
Carbon ±20% IW (unless individual details 

otherwise stated) 
VRI 600 5W w.w. Lin. Preset 
VR2 500K52 Log. Volume Control 
VR3 500KO Lin. Potentiometer 
VR4 50K52 Log. Potentiometer 

Transformers, Chokes: 
TI Mains Transformer 6.3V IJrA & 260V 60mA 
T2 Mains Transformer 7 }10 ;7 +V 2 x 2 +A 
T3 Mains Isolation Transformer I : 1 250 watt 
T4 Base -Driver 
T5 PP- Output 
T6 EL84/40 Output Transformer 
LI Mains r.f. Choke 
L2 H.T. Choke 10 Henry 60mA 
L3 L.T. Choke t /ro Henry 0.150 

Switches: 
SI Mains Lighting Toggle Switch 
S2 I -pole OnlOff QMB Toggle Switch 
S3 Rotary Ceramic Switch, 4 pole 2 way 
S4 Rotary Ceramic Switch, I pole 2 way 
S5 Single -Pole Double -Throw QMB Toggle 

Switch 
Capacitors: 

CI 500pF I000V.W. Super -Insulation 
C2 Electrolytic 32µF 450V.W. (Can -type) 

C3 Electrolytic 32µF 450V.W. (Can -type) 
C4 Electrolytic 2500µF 12V.W. (Can -type) 
C5 Electrolytic 2500µF 12V.W. (Can -type) 
C6 Roll- Electrolytic 10004F I 2V.W. 
C7 Electrolytic 5000µF 12V.W. (Large Roll and 

Clip) 
C8 250pF 500V.W. Ceramic 
C9 0.027µF 500V.W. Paper 
CIO 0.1 5µF 500V.W. Paper 
CI I 0.1µF 500V.W. Paper 
Cl2 Roll- Electrolytic 50µF 80V.W. 
C 1 3 Roll- Electrolytic 8µF 450V.W. 
C14 I000pF 500V.W. Ceramic 
CI5 0.1µF 500V.W. Paper 

Valves, Diodes, Transistors: 
VI EF86 and Ceramic Noval Holder 
V2 EL84 and Ceramic Noval Holder 
TRI }Matched Pair 2N257 Power Transistors TR2 
Dl Selenium Bridge Rectifier 260V a.c.;60mA 

d.c. 
D2 Fullwave Copper -Oxide Pair for 6V 3A d.c. 

output (approx.) 

Sundries: 
I Panel Fuse Unit (insulated) 
I 12-pole RAF -Connector Pair 
18in. Speaker, 40 
Aluminium, Wood, Bolts, Screws, Tagstrips, etc. 
}yd. 14 -core Cable 
Connecting Wire 
Screened (Coaxial) Cable, low capacity, approx. 

I yd. 
3 -core Power Cable 
4 -core Power Cable to T3 
Mains Plug 
5 Pointer Knobs 

with an oscilloscope (to show onset of distortion). 
as well as observing power with a d.c. voltmeter 
across known load resistors, a judicious selection 
of tappings can he found experimentally to give 
optimum performance consisting of: 

(a) Onset of distortion simultaneously in the 
EL84 and the transistor output at the same 
drive maximum. This should he checked 
for load resistors simulating 1, 2, 3, 4 and 
5 loudspeakers in parallel on the output 
line and at at least the following three 
frequencies: 50c /s, lkc /s and 7.5kc /s. 

(b) Line output voltage off -load some 10 to 
20% higher than the voltage on the EL84 
load, both equal when a line load equiva- 
lent to about three loudspeakers is 
connected. 

Operating -Point Stabilisation 
It is just in the emitter- follower arrangement of 

transistors that operating -point stabilisation can he 
particularly elegantly achieved, making use of the 
inherent total negative- feedback characteristic of 
any " cathode -follower " device. We choose R I 

such that a suitable voltage drop appears across 
it at the desired standing current and set VR1 such 
that the voltage across its upper section is just 
above this design- voltage drop on Rl. 

Provided the resistance of VR1 is not too high 

this gives a very high measure of stabilisation of 
the total standing collector- emitter current through 
R I regardless of whether the transistors are still 
cold or have warmed up. If R I were omitted it 
would certainly be possible to set any desired 
operating point at a suitable different setting of 
VRI. but this would then be rather critical and 
unstable and subject to large drift. Adjust VR I 

for IV drop measured across R I. 
Cooling 

Finally a word about the measures to be adopted 
for adequate cooling of the transistors. The sub- 
stantial cast -casings of the 2N257 form the collec- 
tor connections and are ideally clamped hard 
against the chassis surface. To allow this in the 
present circuit and still maintain correct polarity 
it was necessary to earth the negative pole of the 
l.t. supply, having the positive insulated from 
chassis. 

Also note in Fig. 4 that the transistors are 
mounted at the opposite end of the chassis from 
the EL84. with the transformer T4 as heat screen 
in between. This avoids unnecessary radiation 
heating of the transistors from the valves. 

Note that the 2N257 are each rated at a total 
maximum dissipation of 12 watts when clamped 
to the chassis and will tolerate a temperature rise 
up to about t l0deg F. to dissipate this heat 
power. 
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SPECIAL OFFER THIS .MONTH ! 

earpiece value 9/6 free with all erders 
One miniature 
over £2 -17 -6. 

"ROAMER" 7 (5 Wavebands) PERFORMANCE WILL AMAZE YOU! 

* (7 Tran sistor 
* MedLong Waves, Trawler Band and 2 

* Rich -toned Sin. Speaker. 

* Sockets for car radio use. 

* Telescopic aerial for S. Waves. 

* FERRITE ROD AERIAL FOR M,L. 
* Full After Sales Service. 

* Air spaced gauged Tuning Condenser. 
* Uses latest Mullard Transistors. 

plus 2 Diode designs) 
S.W. to approx. 17 metres. 

Total cost £7.9.6 .9.6 P.P. 5; 6. 

* Push -Pull output for room filling volume. 
* Two tone Cabinet with gilt trim 
* Case size 12 x 84 x 34in. 

* Parts price list and data 3 -. 

THE SUPER SEVEN * (7 Transistors plus 2 Diodes) * 2 R.F. STAGES. 
* Mullard and Surface Bar- 

rier Transistors. 

* Coverage of Medium, 
' Long Waves, Trawler Band 

* Use as domestic radio, 
car radio or fit with strap 
for carry -about. 

* No aerial required. 

* 3 -inch speaker but will 
drive a larger speaker. * 400 milliwatts output stage. 

£5 I9 6 SIZE: 7 }xc xI }in. 
May be built for plus 3!6 post, etc. 
PARTS PRICE LIST AND EASY BUILD PLANS 2t- 

NEW TRANSONA -6 * (6 Transistors, plus a Diodes) 
M L & T. BAND 

400 Mw Mullard push-pull 
output Transistors, Power- 
ful magnet 3 n. high grade 
speaker. Push -pull trans- 
formers. This is a top 
performing receiver. 
Many stations listed 
in one evening including 
Luxembourg loud and 
clear. A pleasure to listen 
to. FERRITE ROD 
AERIAL. All parts sold 
separately, including pale 
blue gleaming polystyrene 
case with duo -diffusion 
grilles in red. Uses 9 
volt battery. Sockets for 
car aerial. 
Total building cost £4. 19.6 P.P. 3, / -. Size 64 x 44 x 14in. 

"Agreeably surprised with Trawler Band reception. Luxembourg 
as loud as local. Your easy build diagram helped a lot ... my first 
attempt. " -H. S., Penzance, Cornwall (poor reception area). 
PARTS PRICE LIST AND EASY BUILD PLANS 116 

Ail conrponenls used In our roc-'':pens may be purchased 
separ'atelLi it desired 

AFTER SALES SERVICE 

Radio Exchange Co. 
27 HARPUR STREET, BEDFORD 

Phone: 2367 
Closed I p.m. Sat. Opp. Co -op. 

BEGINNERS POCKET 5 
(MW LW and TRAWLER BAND) (7 Stages) 

(S Transistors, plus 2 Diodes) 
Designed round supersensitive 
FERRITE ROD AERIAL and 3in. 
moving coil speaker. Attractive 
case in black with speaker grille in 
red. On test Home, Light, Radio 
Luxembourg and many Continental 
stations were received. r 

Total cost of all parts £2,19.6 P.P. 3.- 

EASY BUILD PLANS AND PARTS PRICE LIST 116 

"THE MELODY SIX 
* Ferrite road aerial. 
* 6 new type transistors 

and top quality com- 
ponents. Attractive case 
in blue and red and 
carrying strap with 
gilt trim. 

* 3in. Speaker. 

* * No aerial required. 

f 3.19.6 
Price list and plans. 2 -. 

"BEGINNERS" 
BELL -PUSH FIVE 

(5 Transistors, plus Diode) 
* 24" Super -tone Loudspeaker. 
* Ferrite rod aerial. 
* Tuning condenser. 
* Volume control. 
* Case with speaker grille 

in red. 

* Fully tunable over wed/ 
long waves and T -band. 

* Simple assembly dia- 
grams. 

* 250 Milliwatts output 
stage. 

Can be built for 59£6 P.P. 3; -, or with 3in. speaker 68t- 

PARTS PRICE LIST, etc. 2 -. 

"Home, Light. AFN, Lux., all at good volume"-G.P., Durham. 

c 
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is more than just a radiogram chassis 

Post this coupon or write for catalogue or call at our showroom 
for full demonstration and professional advice on your 
Installation. Open 9 -5 including Saturdays. 

NAME_.._...._..._ 

ADDRESS 

P1 C 

ARMSTRONG WARLTERS ROAD, 
NORTH 
HOLLOWAY 

313 

It is a carefully designed combination of tuner, 
control unit and amplifier in one compact unit 
which can be used as the basis of a complete 
high fidelity system. A system which can include 
tape recording and playback as well as radio and 
record reproduction. 

STEREO 12 MK.2 £43.10.0 
8 watts push -pull output from each channel, 16 watts total. 
VHF, with automatic frequency control, medium and long 
bands. A hi -fi system on one compact chassis. 

STEREO 55 (Illustrated) £32.15.0 
A junior version of the Stereo 12 Mk. 2. 5 watts per channel. 
10 watts total. VHF and medium bands. Inputs for tape. 
pick -ups and possible future stereo radio. 

JUBILEE MK.2 £30.12.0 
A mono chassis of 8 watts push -pull output and covering 
VHF, medium and long bands. Separate tone controls. 
A.F.C. Pick -up and tape inputs. 

AF208 £22.18.0 
An AM /FM mono chassis of 5 watts output covering VHF 
and medium bands. Art inexpensive version of the Jubilee Mk.2 

0A2 6/- 

B 2 ëi- 
OB3 6/- 
OC3 5/8 
OD3 5/- 
0Z4 51- 
1A3 8/- 
3ASGT 5/- 
IA7GT 10/- 
1B3GT 7/- 
ICSGT 7/. 
1D3 7/8 
1060T 71. 
1HSGT 91- 
1L4 8/- 
1LÚ6 7/- 11,C6 

4 /66AK6 
1N5GT 9/- / 1R4 8/- 
1R5 8/- 
184 5/-1311116 
193 618 
1T4 4/- 
1T5GT 6/- 
1U4 7/- 
1U5 7/- 
2A3 5/- 
2(126 8 /.ß21V6 
2034 4/- 
2040 60/- 
2042 25/- 
2048 30 /- 
3021 6/- 
2X2 3/.6ßJ6 
2X2A 7/.68137 
3A4 41 -618 
305 5/- 
31824 5/. 
808 4/- 
3Q4 7/ -ß0.5G 
384 6/6 

4-65A 
6/6 

4 -ß3A 60 / -600ßG 
4X1501 

60 / -ßD8 
5R4GY 9/ -605 
554. 8/ -6Fß6 
5V4G 8 / -ßF7 
SY3G 4/ -6786 
5Y3GT 6 / -ßF32 
5X40 10/ -ßF33 
5Z3 6/- 

SZ4 
5Z4G 
ß/30L'! 
6A6 
6A8MG 
eÁ18} 
6Aß7 
6AC7 
6A1.45 
6A07 
CAH6 
0AK5 

6ÁK7 
6ÁL5 
6AM5 

VANS 
6A Q5 
6A66 
6A67G 
OATS 
8AU6 

688 
6B8G 
6BÁ6 
6ßE6 
6ßH6 

R8 
6ßW6 
6ßW7 
6114 

606 
BCBR 

60L6 

ß06G 

TESTED 

Please 

9/. 
71- 

10/- 
b/- 
71- 
8 ¡8 
4/ -ß1i70 
3/- 
3/- 
7/- 

11 /. 
5 / -6N7GT 
7/.6Q70. 
6/- / 
4 /- 
4/- 
4/- 

151- 
8/- 
5/- 

25/- 
5/- 
7/- 
6/ -6T8 
6/- 
2/6 
6/. 
8/- 
8/. 

10 /- 
12/81íZ4 
5/.708 
9/- 
9/- 
2/8 
5/ -7E5 

- 4/- 
5l- 

17/- .7517 
10/- 
81- 
6/. 
5/- 
8/ -1071 
8 /61 
5/. 
4/- 
2/8 

and GUARANTEED 
VALVES 

send S.A.E. 

6J4 9/- 
6.17 4/6 
'.16 3 /81`!AÚ7 
65 7G 5/- 
tERGT 7/- 
bK7 Si. 

2/- 
6118G 5/6 
ß14i0 81- 
6L7G 4/6 
ßL18 8/- 

5/- 
6/- 

68C7 7/- 
1 Ii8F7GT 6/- 

6607 S/- 
ß3H7 3/- 
83J7 S/- 
Ii8K7 5/- 
6SL7GT 8/8 
6SN7GT 4/8 
ß8Q7 6/- 
3567 3/. 

6/.. 
I;UB 8/- 
ßV6 9/- 
6V6GT 7/- 
6X4 5/- 
1Xou 4/625 

Ii you 6/- / 
5/- 
5/- 

7B7 8/- 
7C5 12/- 
7C7 5/- 

5/ -35Z 
714 8/- 
707 8/- 

7/ -50 
7137 8/- 
7V7 BI- 
íW7 8/ -75 
77A 4/.74 

7 / -80 
?A6 8/ -43 

12A8GT 5/ -807 
12AH7GT 

5/- 

tor latest price 

I2AT8 8/- 
1.2ÁT7 5/- 

5/ _ 

14AX7 6/- 
12ÁY7 10 /- 
12BÁ6 8/- 
12ßE8 5/- 
1.1507 8/- 
l'!l'e 3/- 
12.15ÚT 3/- 
1.1:70T 71. 
12Q7(iT 5/.16.2 
175A7 7/- 
158C7 4/- 
1S3Ú7 3l- 
125147 3/- 
L 3J7 5/. 
128K7 5/. 
129L7GT 

7/6 
12SN7GT 

^/6 
126R7 5/- 
12517 6/.5678 
l'S Y+ 2/8 
1437 14¡8 
2001 9/- 
2í1P4 17/6 

UiGT 8/- 
2.5Z4C: 9 6 / 
55Z5í1 8/- 
'01E1,1 9/6 
301.15 12/. 
30PL1 10/6 
355405 7/- 

GT 7/ -6146 
42 5/- 
}:, 5/- 

ß6 61 -900:3 
500.5 7/- 
SU L6GT 7 ¡- 

5/6 
5/. 
8 / -ÁC6 
8/- 
5/8 

813 55/- 
814 20/. 

list 

829E 50 /- 
8:32 15 /- 
884 10/- 
954 5/. 
935 3/. 
9ó:i 2l- 
957 5/- 
991 7/. 
1616 /_ 
1619 7/. 
1620 20 /. 

12/- 
1625 6/. 
1626 3/- 
lfiY9 8/- 
Lia! 8/- 
5636 10 /- 
5636 10 /- 
5643 30/- 
5651 8/- 
5654 10/- 
5670 101- 
7672 7/. 

81- 
5691 2b /- 
5596 3/- 
5726 7/- 
5749 9/- 
5751 11/- 
5763 101- 
5787 10/- 
:5814 9/- 
6060 9/- 
6073 7/6 
6080 30/- 

27MEF37A 
9002 4/6 
900 5/6 

7/- 
9004 2/6 
9000 2/6 
A1820 20/- 
AC/P4 7/8 

/PEN 
6/ -00185 

ARP3 3/- 
ARP12 3/6 
ARTH2 10/- 

ATF4 5/- 

AZ31 716 
AZ 41 9/- 

8/' 
CL33 9/- 
-1:31 ß/- 
DA30 20/ -' 
1)A41 30/- 
DAF9U 7/8 
DFOU 7/6 
DK92 0/. D1:96 7/8 
llL95 7/6 
01170 4/8 
ESSOF 15/- 
F..47ú 7/8 
EABC'80 8/- 
EAC91 4/_ 
E_4 F4 ̂_ BIB 
"ßI'33 8/. EBC41 7/9 
Eß080 9/8 
E13063 12 /- 
EBF89 9/- 
EBLS 11 ¡- 
EBLS1 12/8 
EC91 3/- 
ECC3.2 4/.0Z54 
ECC40 9/- 
ECC84 8/- 
EC085 61- 
EUC88 15 /- 
ECF'SU 30 /8 
ECF82 

31- ECH85 10 /- 
El'LtlI /6 
ECL80 7/6 
ECL82 1/8 
ECL86 11/- 

8 / -PCC89 EF41 10 /- 
EF41 8/- 
0057 7/6 
EF5.5 8/- 
EFRU 8/- 
EF85 8/6 
E786 7/6 
F.F89 /-l'l'.LOi 

10/- 
EF184 10 /- 
EFP60 10 /- 
EL34 12/- 

Z & I AERO SERVICES LTD 
Retail Shop: 85 TOTTENHAM COURT ROAD 

Tel: LANgham 8403 
Head Office and IVarehme..,: Pt SOUTH WHARF RD., W. 2. Tel, AME 0151/2, 0677 

Please send all correspondence and Mail Orders to the Head Office. 

EL38 
EL }1 
El 49 
ELB I 
L'L84 
EL90 
ELB31 ;.:41341- 

1134 
Eb1ö0 
E it8+ 
ENSI 
E, 5, 
F;151 
E1.81. 
E186 
EZ40 
EL4 t 
ECO:: 

EL32 
GZ34 

KT33C 
KT44 
KT01 
KTfiB 
I2TW 
KT W81 

V9YL1 
f'Ú084 
PCC85 
PCC33 

PCFSU 
PCF82 

l'l' I 
is, Lis 
I,I, I 'll 
1,,,1 ,4 

15/. 
9/- 
8l- 
9/- 
7/. 
6/6 
6/- 
9/6 
8/- 
9/8 

10/- l -1_ 
8/- 
9/- 
8/- 
7/. 
8/8 
8 /' 

12/- 
12/- 

8/- 
12/- 

7/- 
6/- 

171- 
71- 

2b /- 
B/- 
8/_ 

13 / -ÚF'80 
11 /.U080 
9/8 
9/9 

14/. 
9/- 

10/- 
10 /- 
10 /- 
11/- 

PUL88 111- 
PL'36 11f. 
PL38 18/- 
PI-81 10 /- 
PL6'2 8/- 
PL83 6/- 
FL84 el- 
PY:t3 12 /- 
PY80 7/- 
PY61 7/6 
PY82 7/- 
2183 81- 
PX4 15 /- 
P \?5 10 /- 
QV04 -7 7/. 
U19 25/. 
1130 SIB 
Ú80L 20 /- 

0ÁF420 88 
U 8041 7/- 
UBG81 6/- 
U13080 8/6 
Ú18P89 818 
URL21 13/- 
UCCA+ 9/- 
UCC85 l/- 
Ú 7F80 11 /- 

UUH81 91- 
I;CLB2 31 /- 
ÚF41 9/- 

7/6 
7/8 

UF89 8/6 
ÚL41 9/8 
I4L84 8/- 
UY +1 8/- 
EY85 7/- 
v95:ÿ 4/- 
W81M 8/- 
181M 7/- 

N U V I ST O RS 
6CW4 (6.3v.) or 222C W4 (2V) for TV 'l'uuer applications 
14 / -. 
75yß -General Purpose Medium 'mú Triode 2216 
7895- General Purpose High 'mu' Triode 271fì 
Bases 2/9 each. 

TRANSISTORS 
Mallard Top Quality: OÚ44 7 /8; OC45 8/8; 0079 7/ -; 
OC78D 7/ -; 0081 7/ -; OC810 7/.; 0072 8 / -; Pair of 
Matched 0076 or O(81 13 /-; Set of two 0078 and one 
110780 or Oct of two OCOI and one OCHE/ 18/ -. 
Substandard Transistors, perfect to use on reduced volt - 
age, 0C44 3/ - 0C45 S / -. Brand New R.C.A. Transis- 
tore: 2N410 (00451 5 /.; 2N 412 (0C44) 5/.1 White Spot 
2/8, Red Spot 2 /8; Yellow Spot 1 /10; Green Spot 1 /10. 

POST OFFICE RELAYS 
2 C.O., 500mA, 10ktl Coil, sec. band .. .- 8/6 
111 

i 
Amp, 65000 Coil, new .. .. .. 30 /6 

311 - 1B, 1 Amp, 8800 0 Coil, new .. . 12/6 
218, 5Ú0mÁ, 20000 Coil, new .. .. 10 /6 
4 C.O.. 500m.4, G Coil, ¢ew 1 2 / 8 12 /6 
2M + 26. 150000 Coil, nerv .. .. .. 18 /- 
3 C.O., 500mA, 51100 Coil, new .. ., 

P.P. 1/6 per relay. 

TRANSFORMERS 
Charger Transformers, 200.250 V. input: 
MT3AT, output 0 -12- 15.30 -24.30 v. at 2 Ampa. 25/6 
MTS1AT, as above at 4 amps. .. .. ., 38/- 
1151ß.1T, output 24 v. at 5 Amps. 38/8 
Step-Down Transformers, auto wound, MT4 /AT, 

0- 115 -300 +230.150 v., 150 watts .. .. 2518 
P.P. 5/. each. 

38P1 C.R. TUBES 
New , 22/8 
Bases .. 3/6 

Unless specified otherwise, lease add 2/6 in £ for P p 
Packing and postage, subject to a minimum of 1/6. 
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2COOpF 
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0C44 - - 
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D1 C13 
OA81 5 F 

27K 

ÓC71 
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R122000 
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-' 
'; 

a T2 

: 

v 

Cl 

- 

- 

LS 
OC44 - - 

V' 
p 
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C71 
2700 
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F 
R6 
Wh52YQ 

5k 

' ü 3; 

R70 
10k 

" 

C15 

k1 1PF 

u 50 F 
9 

16 
OOD C3 

001yF 
-C4 C7 

NF 0.01N 

F 

=CIS. 27Ó0 
1NF PF 

1000 
2000pF 

á t. 
Fig. I: The circuit. 

T.R.F. 
TRANSISTOR 
PORTABLE 

A FIVE TRANSISTOR RECEIVER By G. G. TURTON 

5HE unit to be described is a five transistor 
portable radio receiver of high sensitivity which, 
compared with some other types of transistor 
portable, gives above -average quality of repro- 
duction. Reaction is not employed, and two or 
three stations are pre -tuned and selected by means 
of a switch. Selectivity is good and there is a 
marked absence of background noise and inter- 
ference. 

The aerial coil is externally tuned and one 
section of the station selector switch merely shunts 
extra capacity across it, bringing it approximately 
to the frequency of the station selected. The 
external tuner is then used for final trimming, and 
is extremely useful for making adjustments under 
conditions of poor signal reception or when sur- 
rounding objects have a damping effect upon the 
aerial. 

In the original receiver a Tin. by 44-in. elliptical 
speaker was used in order to take full advantage 
of the reproduction available. H.T. is derived 
from 9V battery and total current consumption of 
the unit from 5 to 6mA under " no signal" 
conditions. 
The R.F. Amplifier and Detector 

The R.F. section comprises two r.f. amplifiers 
and a diode detector. The diode used in the pro- 
totype was an 0A81 but other types such as the 
0A71 are suitable. The transistors used were 

OC44s but here again equivalents are suitable. 
In order to provide tuning of the entire medium - 

wave band, the value of the variable capacitor or 
trimmer C2 must be 500pF and is adjusted 
externally. The values of the fixed capacitors C6 
and C10 are 100pF and with SI position one make 
it possible to tune the r.f. transformers, by 
adjusting their dust -cores, to the frequency of any 
station between 200 and 270m. With SI in 
position two the trimmers C5 and C9 will extend 
the range to about 350m. The switch in this 
position also shunts the aerial coil with a fixed 

Start of 20 turns 
finish of 92 turns 

Twisted 
Finish of 33 turns together 

to 
Start of 92 turns collector 

P 

Grommets Former 

Start of 33 turns 
Finish of 20 turns 

Fig. 2: Details of one of the r.f. transformers. 
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Ferrite rod 
3/g dia. x 7'long 

PRACTICAL WIRELESS January, 1963 

Li -60 turns L2- 5 turns 
litz wire 1/4' enamelled wire 

To To To To 
C I,C2 -i-ye line R2,C3 Tri base 

Fig. 3 (above): Details of the aerial. 

capacitor Cl. The values of these capacitors are 
200pF. 

With Sl in position three a further trimmer may 
be switched across each R.F. transformer primary 
and a fixed capacitor across the aerial coil in order 
to select a third station. 

The A.F. Amplifier 
The A.F. amplifier is a standard 200mW type 

using an OC71 as driver and a matched pair of 
0072's in push -pull for output. The constructor 
may wish to use another amplifier more suitable 
to the components he has available or in order to 
obtain greater output. 

Control panel 

1 %8 

C 

71/ 
Hole sizes A- 1/4 dia. 
B - 3,56 dia. 
C - 4BA dia. 
D- 6BA dia. 
E -Tight fit for 18 s.wg. wire 
F- Clearance holes for 22 swg,wire 

+E_ _tg 

15/ea 
._+g i -° I- h'q G 

E 
° 1' - T --/ 'E 16 

I 

1/ 

m 
1 D D 

TD E 
E y 1%4 

3/4 E E 8 E ,t, 

2 Y 

4% z 

E 

-e-E. y= - 

2 8 

-1F- 

Side 
panel 

13/8 

E4_ 

E' 

E; 

2 

ÌA 
E 

CJg 

.," -I-. 

-tF 
F ---- 

E E E 

Fig. 4: The chassis drilling dimensions. 

A rear view of the receiver. 

There are several sets of 
matched driver and output 
transformers on the market, 
and supplied with some of 
these sets is a suggested circuit 
for their use. It is well to 
point out here that not all of 
the output transformers in 
these sets are suitable for 
matching to a standard 3Q 
speaker and it is advisable to 
enquire on this matter when 
making any purchase. 

If headphones or an ear- 
piece is used, the output stage 
may be omitted entirely, the 
three remaining transistors will 
provide more than adequate 
power. The r.f. stages alone 
make an admirable tuner unit 
for feeding into a high quality 
amplifier. 

The values of coupling and 
decoupling capacitors in this 
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section are not critical. The decoupling capacitor 
across the h.t., that is, from the primary of the 
driver transformer to earth must be at least 50y.F. 
In general it is best to keep the value of all these 
capacitors as high as possible. 

R.F. Transformers 
The r.f. transformer coils are home -wound on 

Sin. dia. formers using 7/45 Litz wire. They must 
be fitted with variable dust -cores and screening 
cans. Standard i.f. formers and cans are ideal. 

First a single layer of 20 turns is wound on to 
the former. This should be about fin. in length 
and spaced by grommets or other suitable spacers. 
Mark the ends of all windings "start " and 
"finish ". Now wind on top of this first layer a 
further 33 turns forming another layer and the 
commencement of a third. Finally 92 turns are 
added in single layers remembering to wind all 

WIRELESS .809 

coils in the same sense. The "finish " of the 
second coil of 33 turns and the "start" of the 
third coil of 92 turns must be twisted together to 
form the collector tap. 

The entire operation requires less time than one 
may imagine and is quite simple to carry out, the 
only difficulty being the removal of the enamel 
insulation from the Litz wire. The following 
method, although not the speediest, is certain to 
ensure that all the strands are clean and 
undamaged. 

The cotton or silk is removed from the wire and 
the strands played out fan shape. They are then 
drawn along fine flour paper until the copper 
appears through the enamel. The wire is then 
turned over and the treatment repeated until all 
the strands are clean. Finally the strands are 
counted to ensure all seven are intact, twisted 
together and tinned. 

Volume control 138 
and 

On /Off switch S2 

R8 

Tuning Control panel and base laid 
capacitor tlat to clarify wiring 

Station 
switch 

T1,T2 and 
transistor 
leads are 

below base 

Battery 
ciamp 

Ferrite 
rod 

aerial 
coils 

b e YCt4 

S F tap 

RFT1 

ve line busbar 'Tr2 

Transistors are secured through grommets mounted on base 

Fig. 5: The wiring diagram. 
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All the coil ends are then soldered to the wire 
pillars fitted in the transformers, remembering to 
note pin connections before finally closing the 
screening can. The coils may be waxed or doped 
on completion to prevent damp entering. 

Coils on Ferrite Rod 

The aerial and coupling coils LI and L2 are 
wound on to a -in. by Tin. ferrite rod using 7/45 
Litz wire for Ll and 40s.w.g. enamel covered wire 
for L2. 

A paper tube is made to fit freely over the rod 
and on to this is wound 60 turns of Litz wire to 
form LI. The coupling coil L2 is five turns of 
40s.w.g. spaced +in. from the aerial coil. Both 
windings are close -wound, and must slide easily 
on the paper tube along the ferrite rod in order to 
allow adjustment during alignment. 

Before winding the coils it is advisable to insert 
two straight lengths of wire between the paper 
tube and the rod opposite each other. On com- 
pletion of the coil these are removed and the coil 
will slide freely. For the wiring details of L1 and 
L2 see diagram. 

Construction Suggestions 

The chassis used in the prototype consisted of a 
paxolin base with an upright panel at one side 
for the mounting of controls. Holes are drilled 
where pins are required and small lengths of 
16s.w.g. tinned copper wire are pushed through. 
Owing to the close proximity of the ferrite rod 
aerial to the upright panel, the material used for 
its construction must not be metal. 

In order to reduce the overall thickness of the 
receiver case, the r.f.t. cans are laid on their 
sides and held secure to the chassis by lengths of 
22s.w.g. wire which is passed through holes in the 
paxolin base and soldered. The thickness of the 

COMPONENTS LIST 

Resistors (All IW, 10%): 
RI 39kû R3 Ikû RS 4-70.2 
R2 4.7kû R4 39k0 R6 110.2 

R7 Ikû R8 5kû potentiometer with S2 

R9 27k0 R12 20052 RIS I0!2 
RIO 10kû RI3 4.7kû 
RII 1k0 RI4 1000 

Capacitors: 
CI 200pF 
C2 500pF tuning capacitor 
C3 0.01µF C4 1µF 
C5 200pF trimmer C6 200pF 
C7 0.01µF C8 IµF 
C9 200pF trimmer CIO 100pF 
C I I 2700pF C I5 50µF 9V 
C 12 2700pF C I6 0.002µF 
CI 3 5µF C 17 0.002µF 
C 14 30µF 

Transistors: 
TrI 0C44 Tr4 OC72ìMatched 
Tr2 0C44 Tr5 0072 J pair 
Tr3 0071 

Coils and transformers: see text. Diode, DI, 
0A81 or equivalent. Switch, SI, 3 -pole, 3 -way. 
Ferrite rod, jin. x 7in. 

aligned first. In the case of the original receiver 
this station was the BBC Light Programme. 

A length of wire to form a temporary aerial is 
connected via a capacitor to the top end of the 
aerial coil Ll and C2 is set to near its minimum 
capacitance, or to approximately 100pF. With SI 
switched to position one and the r.f.t. dust -core 

at mid -position, it may be 
possible to receive the Light 
Programme. 

The coils LI and L2 must 
be situated near one end of 
the ferrite rod with the base 
coupling coil L2 on the inside. 
They may now require some 
adjustment by sliding them 
along the ferrite rod. If the 
station is not yet audible or 
the gain is low, slowly turn the 
core of RFT2 until results are 
achieved. RFT1 is then adjusted 
and C2 turned for maximum 
gain. 

The whole process is repeated with the 
temporary aerial removed, until further improve- 
ment is not possible. Owing to the directional 
quality of ferrite rod aerials the receiver must be 
rotated for best results, on each station tuned. 

SI is then switched to position two and the 
trimmers C5 and C9 treated in a similar manner 
to that of the RFT cores in order to select the 
second station required. C2 is permanently 
variable and may need some adjustment but the 
cores of the r.f. transformers must not be moved 
after selection of the first station. Coils LI and L2 
are finally adjusted for best results on both 
stations and then permanently fixed. 

Station 
switch 

St 

7%2" 
Tuning 

capacitor 231 

2/" 

Volume, 
On /Off 
switch 

C2 S2,R8 

13/8 
1%2 

Base,control panel and sides are Base 
Secured with glue and 6BA csk screws 

2 

Side panel 
2 -off 

Fig. 6: The front and side panel dimensions. 

finished case is finally decided upon by the depth 
of the loudspeaker magnet and the size of battery 
decided upon. 

C6 and CIO are mounted directly on to the pins 
of the r.f. transformers and SI is located at the 
r.f. end of the chassis in order to prevent 
instability due to r.f. leads being too long. 

With the receiver standing on its base the con- 
trols appear at the top panel of the case. 

Alignment 
Firstly the stations required to be selected by 

SI must be decided upon by the constructor. Of 
the stations required, the one situated at the 
lowest end of the medium -wave band should be 
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An Advaneeti 
GEIGER HEAD 

By E. DEXTER 

(Continued from page 730 of the December issue) 

5HE radioactivity of substances present in rain- 
fall is principally of a completely different kind, 
because much lighter elements are involved. The 
emission again contains gamma -rays, the second 
component being mainly beta -rays, which are 
simply electrons hurled out of the atoms with an 
effective energy of several million volts. 

The MX124 /O1 probably responds to both these 
components, so one would expect a much higher 
sensitivity in theory. But in practice this is not so, 
because of a number of other complicated factors, 
so that the effective sensitivity for this type of 
radioactive substance is much less. 

Using a test -sample prepared from London 
snow, and making comparative measurements with 
this in the MX124/O1 and in the author's cali- 
brated standard Geiger -Head, it was found that 
one count per minute with the head described in 
this article corresponded to some 50 to 100pC of 
rainfall -type substances present in the 8 c.c. con- 
tents, representing a sensitivity some five to ten 
times poorer than for thorium and uranium types. 

As a matter of interest, the test sample 
mentioned was prepared from 4 of a pint of melted 
London snow from the fall in the winter of 1961/2, 
using the procedure described in the " Digital 
Counter " articles, and making the final volume 
8 c.c. to suit the MX124 /01. 

The counting -rate increase observed was about 
nine per minute, representing an absolute activity 
in the region of 1,000pC per pint in the original 
snow, which is quite high! On the other hand, 
measurements on rainfall on the Continent some 
days later showed only about a quarter of this 
activity, whereas even higher values were observed 
in rainfall early in December 1961. 

Conditions fluctuate greatly, therefore, and can 
be studied in detail with the head described here. 
If samples are prepared from a quart or two of 
original water, large signals are easily obtained, 
needing only some 30 to 60 minutes counting for 
an accuracy of 10 %. Even tap water gives 
appreciable signals when treated in this way, 
values of 100 or 200pC per quart having been 
measured in some samples. 

Rapid Counting 
The head here described can be operated up to 

many hundreds of counts per second. For such 
cases the output may be connected direct to the 
"Direct - Reading Audio Frequency - Meter " 
(March. 1962) adjusting the preamplifier gain for 
maximum and stable reading on the meter (which 

will still fluctuate at the statistical distribution rate 
of the pulses). 

A solution of thorium nitrate containing some 
3 to 4 grams of the substance in 8 c.c. gave a 
reading of about 200c /s on the 0 to 500c /s range. 
Multiplication of the meter reading in c/s by about 
80 will give the activity in pC contained in the fill 
of the Geiger -Tube. A solution of uranium nitrate 
containing 1 gram of the substance in the 8 c.c. 
fill gave a meter reading of about 300c /s. 

Curiously enough, if these pulses are amplified 
and passed to a loudspeaker, no 300c /s note is 
distinguishable, the sound is merely a crackling 
hiss, because of the random sequence of the pulses 
in spite of a more or less definite average 
frequency. 

If this unit is intended for anything but very 
occasional rapid counting, it would be advisable, in 
the interests of good tube life, to pay further 
attention still to keeping the stray tube capacities, 
and consequently Cl, down to the smallest pos- 
sible values. 

Decontamination 
After completing rapid- counting experiments 

with the prototype, and rinsing three times as 
usual, the count refused to return to the normal 

Cabinet dimensions ; Sides 9`x 5'x v2 thick wood 
Front and Back ex 5 x 3,Aig plywood 

Top and Bottom 4`x 5`x Y2 thick wood 

Carrying 
handle Back 

Tube 

Output 
socket Power 

socket 

Side panel 

Front 
Side pa 

Fix cabinet together with brass countersunk screws, 
then rasp and sandpaper flush. Re -open cabinet, In3ert 
geiger tube and build up wiring on base and panels (e) 
and g. Do not make cabinet smaller, In spite of ample 
room, to avoid Internal build -up of heat from EC92 

which could damage geiger tube 

Fig. 3 (a): The construction of the cabinet. 
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PVC tape (see text) 

Side piece Q 
12 wood 

Geiger tube 
type MX 124/01 

Front piece 
3Á6 plywood 
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Power 
supply 

socket 

A 

EC92 (in screening can) Aluminium bracket 
Fig. 3 (b): The component layout and wiring diagram. 

(approx.) 40 per minute background, remaining at 
over 100 per minute, however much washing or 
soaking with pure water was undertaken. 

A cure was effected by using dilute nitric acid 
as cleansing agent (one part acid to four of water). 
After three separate quarter -hour soaks with a fill 
of this acid, with threefold- rinsing in between 
each, the count returned to the normal background 
of about 40 per minute. 

This form of contamination was clearly due to 
small precipitates of basic oxides, etc. forming a 
film on the inner tube, insoluble in water but 
soluble in nitric acid. To avoid such contamina- 
tion right from the start, all liquids to be tested 
should be made strongly acid with at least 25% of 
the above- mentioned dilute nitric acid. 

After completion of measurements, particularly 
if these involved rapid counting, a check should be 
made of the background count. If this is not 
normal, the above decontamination -procedure 
should be used. If this is not done immediately, 
and the contaminated tube is left standing even 
overnight, the deposits may harden and become 
impossible to remove even by the procedure out- 
lined. 

Whilst not rendering the tube fully useless, this 
will nevertheless reduce accuracy greatly, on 
account of the permanent worsening of the signal - 
to -noise ratio. 

It is desirable to purchase the nitric acid ready- 

diluted with four parts of water, as this is then 
much less dangerous than the concentrated acid. 
Nevertheless, due respect and care is needed, as 
even the dilute acid is highly corrosive. 

Prolonged experiments with this apparatus 
revealed the extreme importance of these con- 
siderations, which the author feels to be of far 
greater impact, for the purposes here intended, 
than the electronic error -sources connected with 
dead -time, plateau -slope, capacitive loading, etc. 
Whilst never having had any trouble from such 
electronic questions, over thousands of operating 
hours, the contamination question needed repeated 
attention, even for normal slow counting experi- 
ments, as progressing experiments soon revealed. 

Some prolonged experiments were undertaken 
regarding the initial very high activity levels of 
fresh rain, lasting only a few hours or much less, 
so that no time was available for concentrating a 
sample or suitably acidifying it. The average 

Inside the completed instrument. 

count -increases thus measured from these effects, 
by filling the untreated rain direct into the head, 
amounted to some 10% or more increase of the 
background -count or more at the initial peak, and 
often remained unchanged present if the water was 
any appreciable length of time in the Geiger -Tube 
and then poured out. 

This meant that virtually all the active material 
in the rain was absorbed out on to the glass of 
the tube. There it remained, and no amount of 
swilling with distilled water would remove it 
appreciably, yet a fill of dilute nitric acid removed 
it entirely within a few minutes in all cases. 

Furthermore, samples acidified strongly with 
nitric acid in the manner described have never as 

(Continued on page 815) 
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A#0 Y- P PA C T C A L WAY 
of UNDERSTAND/NO 

. 

Radio Television Electronics 
Including: Transistors; VHF /FM; Hi -Fi equipment; Computers; Servo -meths; Test Instruments; 

FOR...Your 
Fhoto- electrics; Nucleonics, etc. 

..Your Career... Your Own Business ... An Absorbing Hobby 
Radiostructor -an organisation specialising in electronic training systems offers a new self- instructional method 
using specially designed equipment on a "do -it- yourself" basis. 
You learn by building actual equipment with the big kits of components which we send you. You advance by 
simple steps, performing a whole series of interesting and instructive experiments -with no complicated mathematics! 
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and 
interesting way -in fact-you really have fun whilst learning! Post the coupon below, now, for full details.- 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

POST NOW 
To RADIOSTRUCTOR (Dept. G82) 

READING, BERKS. 

Please send brochure, without obligation, 1e: 
.. 

* Name 

L 

163 

* BLOCK CAPITALS PLEASE 

(We do not employ representatives) 
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A BOOK 
EVERY ENTHUSIAST 
WILL WANT! 

This Mullard publication is a 
practical manual for every 
audio enthusiast. In addition 
to describing twelve of the 
most popular Mullard circuits, 
it has introductory chapters 
on many of the theoretical and 
practical aspects of high 
quality sound reproduction. 
Whether you are interested 
in disc or tape, monaural or 
stereo, you will find that 
"Circuits for Audio Ampli- 
fiers" gives you just the sort 
of information you need. 
This informative book costs 
only 8/6 (U.K. price). The 
demand for it is high, so get 
yourcopynowfrom your radio 
dealer, or order direct from 
Mullard Ltd. (postage and 
packing ls.Od. extra in U.K.). 

MULLARD LIMITED MULLARD HOUSE 

TORRINGTON PLACE LONDON W.C,1 

MV M4005 

O$WR 
P.W. BEST SETS 

P.W. POCKET S'HET 
P.W. TROUBADOUR 

Case 5f x 3; x 2 
1216 

3 IFS & Osc. 221 - 

Driver & Output 1613 

1'. 

For above & similar transistor circuits. 
CONSTRUCTIONAL BOOKLET 216 each 

COMPONENT LIST ON REQUEST 

OSMOR LTD 418 BRIGHTON ROAD 
S. CROYDON SURREY 

ERSIN MULTICORE SOLDERS 

for a first class 
Wherever precision 
soldering is essential, 
manufacturers, eng- 
ineers and handymen 
rely on MULTICORE. 
There's a MULTICORE 
SOLDER just made for 
the job you have in 
hand. Here are some 
of them. 

joint every time 

HOME CONSTRUCTORS 

216 PACK 
In addition to the well -known 
Home Constructors Pack 
(containing 19ft. of 18 s.w.g. 
60/90 alloys) a simi- 
lar pack is now 
available contain- 
ing 40ft. of 22 
s.w.g. 60/40 alley 
especially suit- 
able for printed 
circuits. 

THE NEW HANDY 
DISPENSER 
Easy to find in the 
tool box -simple to 
use. The solder is In 
a continuous coil 
which can be used 
direct from the 
handy free -standing 
dispenser -in fact, it 
is virtually a third 
hand for those tricky 
soldering Jobs. Con- 
taining 15 feet 5 -core 
18 s.w.g. 
Ersin Multicore 
Savbit alloy. 216 

BIB WIRE STRIPPER 

AND CUTTER 

Strips insulation 
without nicking wire, 
cuts wire cleanly. 
splits extruding 
flex. 316 each 

iIHllli 

MULTICORE SOLDERS LTD 
MULTILORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 
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(Continued from page 812) 

yet been observed to give rise to this contamina- 
tion effect. The basic principle behind this demand 
for the generous use of nitric acid is that virtually 
all nitrates are highly soluble bodies in water, and 
thus nitric acid strongly hinders mineral deposits 
on glass. 

Regarding the cource of these short -life peaks 
of activity. they are connected with natural radium 
and thorium emanation present in normal air, 
rain washing down portions of this or products 
thereof. The effect probably has nothing to do 
with atomic bombs or any other man -made devices, 
being a purely natural phenomenon. 

Out of numerous experiments conducted by the 
author in past months, none failed to show an 
initial high activity peak in rains, snows. etc. This 
always seems to be present, whatever time of day 
rail fell. whatever the quantity of rain, etc. Peaks. 
some 20 -100 times as powerful as the strongest 
atomic bomb fallout recorded at the author's 
station are always present in the initial half hour 
after rainfall, in the water. 
Registration 

The output of this Geiger -Head Unit is designed 
for use with author's Digital Counter described in 
February. This combination is suitable for count- 
ing rates up to at least 100 or 200 per minute, 
which is adequate for measurements with rainfall 
samples. 

Much faster counting rates are achieved when 
solutions of thorium or uranium salts are filled 
into the Geiger -Tube, and in such cases the Direct - 
Reading Audio -Frequency Meter (PRACTICAL 
WIRELESS March 1962) forms an excellent 
registration -unit. The meter on this unit, reading 
cycles /second, gives pulses -per- second direct. It 
will be found that, for stable triggering, the pre- 
amplifier gain on the unit should be set about 
midway. 

Amateur constructors will almost certainly be 
unable to obtain, or have difficulty in obtaining. 
uranium and thorium salts, and may indeed have 
difficulty in obtaining a Geiger -Tube of the speci- 
fied type. But schools, clubs and institutions 
snould normally have no difficulty, so that there 
is certain to be a sufficiently large circle of people 
actually able to put the subject of this article into 
practice. 

The possibilities of educational work in radio- 
active tracer- chemistry analysis, using thorium and 
uranium salts in the apparatus described, are sug- 
gested to keen Sixth Forms and their teachers. 
Some quantitative details of the signals obtained 
in such experiments with the author's prototype 
are given below, as well as other relevant data on 
the sensitivity and use of the unit. 
Construction and Layout 

Fig. 3b shows the wiring and layout diagram. it 
is advisable to keep strictly to this arrangement 
which gives good results in the prototype. The 
whole unit is about the size and shape of a tall 
coffee -pot. 

A handle is fixed at one side, and the protrud- 
ing spout of the Geiger -Tube is arranged to be at 
the top front, so that pouring- operations are pos- 
sible in the same way as with a coffee -pot. It is 
merely necessary to remove the power and output 

WIRELESS 815 

plugs from the side to free the unit for filling and 
emptying of test -liquids. Note particularly the 
arrangement of Cl in Fig. 3b. 

Geiger -Tube Mounting 
The Geiger -Tube is extremely fragile, and must 

have a resilient but firm mounting. The author 
found the arrangement sketched in Fig. 4 to be 
very satisfactory. A hole of lin. diameter is 
drilled in the front of the top -piece of the case, as 

shown. , and the Geiger -Tube then fixed in a 
position such that about tin. protrude at the top, 
using a pile of P.V.C.- adhesive tape wound on to 
the tube each side of the hole through the case, to 
a greater diameter than the hole. 

The P.V.C. -Tape is smooth plastic one side, and 

PVC tape ------r- 
2' 

f/2 wood 
(Top plate) 

Bend back for 
soldering to 
wire strand 

Self -hardening 
balsa cement 

(see text) 

Single strands 
taken from flex 

Pin of tube 
through here . 

Bend 
together 
to grip 
tube pin 

Tags- Tagst rip 

Solder wires to tags before pushing on to geiger tube pint 

Fig. 4: The Geiger -Tube mounting details and connections. 

adhesive on the other. making a neat job with very 
high insulation. Ordinary insulating tape could be 
used. but is likely to be messy. The wound -on 
P.V.C. -Tape piles alone would creep with time and 
the Geiger Tube gradually falls into the case. To 
avoid this, and to make a really neat finish, the 
tape- windings are coated with a self -hardening 
transparent mass of the " Uhu- Plus " type. This 
is purchasable in packages containing two tubes, 
a binder and a hardener. 

Equal quantities are mixed before use, and 
painted on with a nail or matchstick. The mass 
runs smoothly within a few minutes and dries 
hard in about 10 to 30 hours. The coating should 
run from the glass of the tube, over the P.V.C.- 
Tape. and on to the wood of the case. 

Connections to Tube 
The normal method of connection intended by 

the manufacturer. for industrial use of the tube 
is to arrange for the two protruding pins to dip 

(Continued on page 819) 
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Crystal controlled 

Toi band 'phone 

Transmitter 

N the 1.8 -2Mc /s band, transmitter power is 
limited to 10W, so the equipment used is quite 
small, and no large or high voltage power pack is 
required. Many top band transmitters can, in fact, 
be run from a receiver type power pack. 

If crystal control is employed, the circuits are 
even more simplified, and working with one or 
two crystals is feasible. Crystal control does, of 
course, provide excellent frequency stability, and 
avoids the difficulties associated with a variable 
frequency oscillator. The main disadvantage of 
crystal control lies in the fact that the transmitter 

Carbon 
microphone 

47k 

6C5 

I 

CHI 

c)p 
0.011.1F 

By F. G. RAYER 

can only be used on frequencies for which crystals 
are available. It is, however, possible to build a 
V.F.O., to replace the crystal, at a later date. 

The circuits described here have been found to 
give good results, and are intended for speech 
transmission. They may be used for C.W. by key- 
ing the R.F. section in any usual way. The range 
obtained naturally depends upon conditions, type . 

of aerial, etc., and is about usual for this type of 
equipment. That is, generally up to a range of 
several hundred miles, with 10W. Very much 
longer distances are sometimes covered. 

Modulated Oscillator 
A crystal controlled oscillator can be modulated 

Meter 

250V 

160m 70 turns 
26swg. tight wound 

80m 30 turns 
22swg spaced to 2' 

Both 11/2* dia. 

Aerial 

066600 - -0 
LI 

1000pF 

X 

Crystal 

1000pF 2 

3V D.C. t 
T5y F -150jJF 

To heaters 

Fig. I: Circuit diagram of the three -valve speech transmitter. 

HT- 

63V AC. 
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LF.choke 
o 

817 

Mains 
transtormer 

5.6k 

001} F 

V o 
To 

Modulator H H 

807 valve 
base connections 

Crystal 

L1 

1000pF 

R FC 7JJz 

0.005NF 

0000 )1"--0.46.0 

6C5 

10k 

i 

To 
aerial 

To 
receiver 

22k 
250 
pF 2x500pF 15k 

270 
n 

1000 
pF 

6.3V00 4 
heaters AC. 

mains 

Fig. 2: Two -stage transmitter with switching and power pack. 

Two -stage Transmitter quite deeply, and the circuit in Fig. 1 shows a 
complete speech transmitter using only three 
valves. The 6C5 and 6F6 form the speech ampli- 
fier, and many other valves of somewhat similar 
type may be used here. Surplus carbon micro- 
phones vary considerably in sensitivity and if this 
is too great the microphone battery voltage can be 
reduced. If a crystal type is preferred, the double - 
triode stage in Fig. 4 may replace the 6C5. 

The 6AG7 is the crystal oscillator, with a pi 
output circuit to permit loading into almost any 
aerial. The anode tuning capacitor may be 150pF 
to 300pF, while the aerial loading capacitor is a 
two -gang or three -gang 500pF component, with 
sections in parallel. 

The aerial loading capacitor is initially closed, 
and the anode tuning capacitor is adjusted until 
the meter shows a dip in current. If the current 
shown by the meter is too low, the aerial loading 
capacitor is opened, the anode tuning meanwhile 
being re- adjusted for minimum current. 

This is continued until the meter shows the 
required current. The crystal oscillator should not 
be too heavily loaded. With a 250V anode voltage, 
20mA will be 5W input, which is about the maxi- 
mum recommended for this circuit. 

The transmitter can be tested by wiring a lamp 
from the aerial terminal to chassis, and loading into 
this, as if into an aerial. Speech should sound clear 
and reasonably modulated. A carbon microphone 
and transformer of efficient type may easily over- 
load the modulator, so the microphone should be 
kept at a reasonable distance. Gain can be reduced, 
if necessary. by removing the 25/AF bias capacitor, 
or fitting a 500kû volume control. 

The two -stage transmitter in Fig. 2 will easily 
load up to the full 10W input, and can be fully 
modulated. The 6C5 is a simple crystal oscillator 
A small medium wave coil with adjustable core 
can be arranged to cover 1.8- 2Mc /s, the 100pF 
capacitor being used for tuning. 

Tuning with this capacitor is adjusted until the 
grid meter shows between 2 -4mA, corresponding 
to 40 -80V bias developed across the 20kí2 grit 
resistor. Tuning should be slightly off resonance 
in the usual way, so that the crystal oscillator starts 
when switched on. 

For aerial loading and tuning, the pi outpul 
circuit is the same as in Fig. 1. The actual anode 
voltage of the 807 will depend on voltage drop it 
the power pack smoothing choke, etc., but shoulc 
be around 250V. At this voltage, loading the 801 
until it draws 40mA will give an input of 10W. 

In practice, signal strength reports are about the 
same if loading is to only 8W or 9W so exact 
adjustment is not needed. The input must not 
exceed 10W, unless the transmitter is used on the 
3.5Mc /s or other bands, as mentioned later. 

Cathode Blas 

Some cathode bias is provided for each stage 
and this keeps the H.T. current to a safe level i1 

the crystal stage does not oscillate, due to wroné 
tuning or any other fault. Initially, the "Tune' 
switch is closed, and the grid circuit tuned tc 

produce 2mA to 4mA grid current, as described 
This also allows the frequency to be found on of 
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receiver before transmitting. The "Tune" switch 
is left open when operating. 

Send /Receive switching is incorporated. With 
the switch in one position, both stages are on, 
and the transmitter output is taken to the aerial. 
With the switch in the receive position, the aerial 
is taken to the receiver, and the transmitter is 
switched off. No external relay or similar arrange- 
ment need be used. 

The circuit will give reasonable results with the 
modulator in Fig. 1, but near 100% modulation 
cannot be obtained with this modulator. Quite 
good modulation will be achieved if the 807 is 
loaded to some 5W or 6W input. 

The advantage of the Class A modulator, in 
Fig. 1, is its simplicity, and the fact that over - 
modulation is practically impossible when using it. 
Attempts to increase modulation too far will 
simply cause speech distortion. 

To secure deep modulation with the simple 
Class A modulator, a capacitor and resistor may be 
wired in parallel, and included at the point " X " 
in Fig. 1. (This should not be done when modulat- 
ing the crystal oscillator.) The capacitor can be 
1 /4F to 4µF and the resistor may be about Iki2 
2W or such a value as will permit nearly 100% 
modulation, with the 807 loaded to the required 
input. 

Harmonic Oscillator 
If the 6C5 is replaced by a harmonic type oscil- 

lator, output may be obtained at multiples of the 
crystal frequency. The transmitter can then be 
used on other bands. 

An oscillator of this type is shown in Fig. 3. 
The anode circuit can be tuned to the same fre- 
quency as the crystal, or to multiples of this 
frequency. In Fig. 3, a two -way switch allows 
working on 160 or 80m bands, with crystals having 
a fundamental frequency in the 160m band. 

When doubling frequency, the crystals must be 
chosen to allow operation in the higher frequency 
band. For example, a 1850kc /s crystal would give 
operating frequencies of 1850kc/s and 3.7Mc /s. 
But a 1950kc /s crystal would do for top band only, 
as its harmonic would be 3.9Mc /s, which is outside 
the 3.5- 3.8Mc /s band. 

Small, dust cored coils may conveniently be 
used, as they can easily be adjusted to give 
coverage of the required bands, with the 100pF 
tuning capacitor. It is also possible to use a 
trimmer across one or both coils, setting this when 
first testing the equipment. The 807 grid current 
meter will show correct tuning, and indicate 
whether the 6AG7 anode coils are satisfactory for 
the bands required. 

If preferred, the 20pF capacitor can be replaced 
by a 30pF trimmer. This allows adjustment of the 
oscillator, which may be helpful with doubtful 
surplus crystals, or crystals which have been 
ground by hand. The remainder of the circuit is 
the same as shown in Fig. 2. 

When working in the 80m band, the 10W limit 
does not apply, so the anode current can be 
increased. An input of 20W or 30W can easily be 
achieved, with a higher H.T. voltage, but with the 
lower voltage supply the anode current is best kept 
down to about 70mA, or about 17W input. At this 
input, R.F. output should be sufficient to light a 
15W domestic lamp well. Input may be increased 

47k 

H T+ 

. / 100pF 

Fig. 3: Oscillator with output on fundamental and 
harmonics. 

slightly by omitting the 22012 resistor and 0.1µF 
by -pass capacitor, taking the cathode of the 807 to 
chassis. 

It is then essential to obtain some 2mA or so 
grid current, before switching on the 807 anode 
and screen grid circuit. The pi circuit should also 
be tuned quickly to resonance. as very heavy anode 
current will soon damage the valve. 

Push -Pull Modulator 
For 100% modulation, the modulator must 

deliver about one -half the power input of the 807. 
For example, if the 807 is loaded to IOW input, a 
5W modulator will suffice. This means that many 
quite small amplifiers can be used successfully as 
modulators. A 10W amplifier, for example, would 
do well for P.A. inputs of up to 20W or so. 

Fig. 4 shows a suitable modulator of straight- 
forward design, and intended for top band use, or 
where the P.A. input is not much over 10W. If the 
crystal microphone does not give much output, 
and a little more gain is required, a 25µF bias 
capacitor may be shunted across the 1.5ktt 
resistor. 

There is no particular reason for choosing 12A6 
valves for the output stage, except that these are 
available cheaply in some surplus equipment, with 
transformers to suit. They require a 12.6V heater 
supply. Other valves are perfectly satisfactory, 
such as the 6V6, 6BW6, etc. 

Audio amplifiers intended for other purposes will 
generally have a phase -splitter valve, instead of the 
centre -tapped driver transformer. The use of such 
a stage, instead of the transformer, is perfectly 
satisfactory. 

For maximum efficiency, the modulation trans- 
former ratio is chosen to suit the push -pull output 
stage, and P.A. input. The ratio is chosen in 
exactly the same way as for a speaker matching 
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Crystal microphone 

Fig. 4: Circuit of Class B modulator. 

transformer, except that the P.A. will offer a much 
higher impedance load than does a speaker. 

The modulating impedance of the P.A. can be 
found from: 

P.A. H.T. voltage 
Z= x 1000. 

P.A. current (mA) 
Assuming that the P.A. draws 40mA at 250V, the 

impedance will be approximately 620012. 
The optimum load of the output stage of the 

modulator depends on the valves and H.T. 
voltage. The figure is listed by valve makers. For 
example, it is 8,00052, for a pair of 6V6's, in Class 
ABI. with 285V. The transformer ratio is found 
in the usual way: 

Ratio: Optimum load 
Impedance of load 

The ratio is thus approximately 1.14:1, in the 
example. Multi -tap modulation transformers can 
be obtained, and will allow matching between 
modulator and P.A. to be easily adjusted. Good 
results can be obtained without the exact ratio, and 
results are usually satisfactory even if the P.A. is 
not loaded to exactly the input for which the 
modulation transformer ratio was intended. This 
allows surplus transformers be be used with 
success, if the matching is reasonably good. 

Power Pock 
If a receiver has a generously designed power 

pack. this can supply enough current for a top 
band transmitter and mod-ulator. It would then be 
necessary to switch the power pack from receiver 
to transmitter by disconnecting the circuit at the 

smoothing choke. Heater 
current for the transmitter 
should be obtained from a 
small separate heater trans- 
former, as the heaters are 
left on. 

If a power pack is to be 
constructed, the circuit can 
be as shown in Fig. 2. A 
5Z4 will provide up to 
125mA. This valve has a 
5V 2A heater. The 5V4 and 
5U4 will supply 175mA 
and 225mA, if needed, and 
the latter has a 5V 3A 
heater. A bleeder resistor 
(100k12 in Fig. 2) should be 
fitted, to discharge the capa- 
citors. 

The voltage obtained 
from the power pack is not 
very important for top 
band, and a 250V or 350V 
secondary can be used. But 
if a larger input is required, 
for other bands, a 350V or 
450V h.t. supply may be 
used. 

AN ADVANCED GEIGER HEAD 

(Continued from page 815) 

into suitably -placed mercury cups in the industrial 
holder. The author considers this arrangement to 
be unsuitable for general amateur and school use, 
for several reasons. 

Firstly, it would mean removal of the bare tube 
alone each time for filling and emptying or clean- 
ing, with consequent increased repeated danger 
of breakage each time. A permanent fixture 
arrangement, where the delicate parts of the tube 
are exposed only during initial construction of 
the unit, is considered to be more suitable for 
amateur use, and has been adopted here. 

Secondly, mercury is far more dangerous than 
many people believe, and thus undesirable for 
amateur use. Small balls of spilled mercury lodged 
in crevices in floorboards of a badly ventilated 
room can cause mental defects, blindness, etc., 
over a period of many years to a constant occupier 
of such a room. 

The method of making connections to the tube 
shown in Fig. 4, should be adopted. The author 
used solder -tag inserts from the type of tagstrip 
with removable inserts. These, when bent together, 
form very secure clips for pushing on to the tube 
wires, the central holes being of the correct 
diameter. 

Prior to pushing these clips on to the tube wires. 
a single thin strand of bare wire from a piece of 
flex is soldered on to each clip. and wired to the 
nearby tagstrip, from which then ordinary con- 
necting wires proceed to the rest of the circuitry. 
This arrangement very effectively removes all 
strain from the tube which would otherwise. result 
from the connecting wires. 
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and 

THE FIRST TWO UNITS OF A 

COMPLETE HI -FI SWITCH -TUN 

This series of articles will describe a switch -tuned a.m. -f.m. 
sensitivity and stability, high -fidelity reproduction and large resery 
If required, the audio -amplifier can provide sufficient power to o 
speakers distributed throughout a small dance -hall, at high volum 

ing the amplifier and power pack chassis alone 
should provide a suitable preamplifier, or use a 
slightly lower quality pick -up unit of at least 
250mV output. 

5HE equipment incorporates a power pack 
and audio -amplifier chassis together with its 
"flying-panel " containing all controls and con- 
nections. Apart from constituting a three -stage 
15W push -pull amplifier (200mV r.m.s. sensitivity 
for full output) with all power supplies, this 
chassis also provides three independent and highly - 
smoothed h.t. outputs of 150 to 200V on 25mA 
loading each, and a heater output at 6.3V 4A. 
These outputs can feed tuner, tapedeck circuits 
and /or preamplifiers. The Radio /Gram switch on 
the flying -panel switches all these h.t. and 1.t. 
supplies " on " in the " radio " position. and " off " 
in the " gram " position. On the same switch 
another wafer switches a mains supply for a 
gramophone or tapedeck motor. The unit may 
thus certainly be used in conjunction with other 
apparatus than the particular tuner and record - 
reproducer to be described and can be built by 
itself as a general- purpose amplifier and power 
pack. 

The four -station switch -tuned M.W. -L.W. tuner 
is of very high sensitivity and also has a con- 
tinuously- tunable v.h.f. -f.m. band with automatic 
frequency regulation. Emphasis on the a.m. section 
is on high gain, permitting powerful a.g.c. This 
tuner may if required be built alone for use in 
conjunction with other existing apparatus. While 
the gain of the amplifier alone is certainly ample 
for high -level pick -ups, such as crystal types, it 
is not quite sufficient for most high -class types 
which give a much lower output voltage under true 
high- fidelity conditions. Thus the final stage of the 
tuner chassis is also used as audio -preamplifier for 
the specified record reproducer chassis (Collaro 
Studio TX88). This pick -up gives an output of 
some 100 to 125mV, which would only load the 
amplifier to some 3 to 5W output without a pre- 
amplifier. While this would be ample for normal 
room listening it does not exploit the full capa- 
bilities of the amplifier.. Thus, constructors build- 

Final Assembly of Radiogram 
There are some excellent reasons for separating 

the equipment into two chassis, instead of using a 
single larger chassis. The least important 
(technically speaking), yet mechanically very use- 
ful, is the benefit of greater latitude in disposition 
of components, which gives a greater choice of 
cabinet type and shape. 

A high power audio amplifier and a power pack 
both produce heavy surges of current at low 
frequency, contain large iron -cored components 
with stray magnetic fields, and components which 

Load Max. power Corresponding to 

2.552 10.5 W A pair of 50 speakers in 
parallel, receiving about 
5 W each 

50 13.2 W A single 50 speaker re- 
ceiving about 13 W 

7.50 14.2 W A pair of 1552 speakers in 
parallel receiving about 
7 W each (Optimum) 

150 10.1 W Asingle 1553 speaker re- 
ceiving about 10 W 

Measurements made at 50 c /s, I kc /s and 5 kc /s 
showed no significant differences. 
Saturation current into a.c. ammeter across 
output transformer secondary, amplifier over- 
driven hard at 50 c/s mains frequency: 2 amps. 

Table 1: Power output for 1.5% distortion, measured with 
an oscilloscope on the prototype, using load resistances 
of stated values on specified output transformer secondary. 
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get very hot indeed. Also, such equipment is very 
heavy. 

The best position for such equipment is with the 
chassis standing horizontally on the floor of a 
much larger cabinet. The weight is then properly 
carried, and heat can be dissipated by strong 
upward convection currents. Valves can be 
mounted upright, which is always the best orienta- 
tion of valves which get very hot during operation. 

A tuner is concerned with low- current high - 
frequency signals, normally produces only mod- 
erate or little heat in its components, and is 
mechanically quite light. It is thus of advantage 
to mount a tuner chassis upright, with the valves 
horizontal and accessible through the rear of the 
cabinet, thus enabling controls to be situated inside 
the top of the cabinet, where they are more con- 
veniently operated than at the front bottom of 
the cabinet. 

The weight of a tuner chassis, once the power 
supply and audio- amplifier is removed, is small 
enough for hanging the chassis in this fashion, 
wheras this would give considerable mechanical 
complications if the heavy transformers were on 
the same chassis. For an audio -amplifier it is easy 
to mount all controls on a small " flying- panel " 
connected to the main amplifier chassis by almost 
any reasonable length of cables required. 

It is thus ideal to build a high -quality radiogram 
in four portions. Firstly, the main amplifier and 
power pack chassis, standing well clear and secure 
on the floor of the large cabinet space. This can 
be immediately below the gramophone mechanism 
forming the second item. The third item is the 
flying control panel for the amplifier and power 
pack, which can be mounted at any convenient 
position on the horizontal inside -top panel of the 
cabinet. Finally, the tuner chassis, slung vertically 
with the controls projecting upwards through the 
inside -top panel of the cabinet. 

Loudspeakers 
Measurements made on the completed proto- 

by A. Cole 

type amplifier chassis, given in Table 1, show that 
the output is reasonably tolerant of loudspeaker 
impedances, giving reasonable performance with 
virtually any speaker combination. The optimum 
load specified is 7.5SI, yet available power losses 
are less than a third, even when using gross 
mismatches. 

It is recommended that a pair of WB Stentorian 
HF1016 units be obtained, and connected to the 
two pairs of output terminals provided, which 
automatically place the two loudspeakers in 
parallel. The Stentorian has a universal speech 
coil, which should be wired for iso on both units. 
Take care to phase both loudspeakers correctly 
relative to each other, so that the cartes move in 
sympathy. This is achieved in identical speakers 
simply by wiring them in a precisely identical 
fashion. 

Purpose of two loudspeakers 

The purpose of designing for two loudspeakers 
is to obtain a greater " dimension and body" for 
the reproduction. One loudspeaker is mounted 
in the main cabinet, and the other in a separate 
housing placed a good distance away within the 
same room. The listener should have both loud- 
speakers in front of him, the relative positions 
being roughly those of a good stereo installation. 

It is advantageous to make the acoustic 
characteristics of the main cabinet and the second 
loudspeaker cabinet rather different. The same 
cabinet air volumes should be used, but completely 
different dimensions: i.e., the second loudspeaker 
cabinet is of the bass reflex type, but the main 
radiogram cabinet is conventional. 

Such a two -loudspeaker installation on a mono 
channel is able to run at much higher volume 
without discomfort to the listener, giving a great 
dimension to the sound, more in keeping with the 

Continued over page 
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true characteristics of an orchestra. Furthermore. 
for a given power fed into such a system, the 
apparent subjective volume observed by the 
listener is considerably greater than for the same 
total power fed into a single lóudspeaker -when 
properly dimensioned and adjusted. 

Under good conditions, such an installation can 
give a performance on a mono channel closely 
approaching the performance of a cheap stereo 
outfit, as far as the " dimension " is concerned. 
The musical expert, of course, will not be fooled 
by this but it will certainly separate instruments 
which have different character, and many musical 
laymen will be unable to tell the difference 
between this and true stereo. Furthermore, the 

, constructor can later duplicate the amplifier and 
run true stereo. 

Power Pack and A.F. Chassis 

Fig. 1 shows the complete theoretical circuit of 
this chassis and its flying control panel. The circuit 
is reasonably conventional apart from some 
unusual features in the power supply. 

Amplifier Circuit 
VIa, half an ECC83. is used as a simple straight- 

forward voltage amplifier with a gain of some 

Input 

R11 
68k 

a C12 
0.056yF 

50 to 60. The other half is used as anode loader 
cathode -follower phase -splitter, probably thi 
simplest of the " transformerless " types, am 
certainly extremely easy to balance, balance beint 
quite automatic, regardless of valve condition, i 

the anode and cathode loads, R16, R18, are equal 
This circuit gives no gain of voltage, in commot 

with all cathode- followers, but that is a reasonable 
price to pay for simplicity and reliability ove 
long periods. The use of the normal bias resistor 
R17, to the bottom end of which the gridleal 
R13 is returned, ensures true class -A operation, Si 

that both polarities of signal half- cycles an 
passed on without distortion. 

Correct value of R17 is important to avoid dis 
tortion at high output power which can originat 
in this stage before the output stage itself start 
overloading. The correct value of R8 is equall; 
important. R16 and RI8 should be a pair of equa 
resistors. C13 prevents unbalance at the cathode 
of the phase -splitter results, although such un 
balance is not as serious in this design as in mangy 

similar amplifiers running the output stage ii 

Class AB or Class B because here strict Class -) 
is employed throughout. This is unusual for thi 
kind of amplifier, and places heavy demands of 
the power supply, as the no- signal standin, 
current is well over 100mA in the output stage 
Thus D2 is somewhat over -rated in voltage any 

280V 

HT.+ 295V 110mA 

50mA 
V2 
EL84/ 

178v 

IC VIA 
ECC83 

R6 22k 

6 

Volume 
V R1 

500k 
-1 

4 
h 

VR2 
500k 

Treble 

C5 
200pF 

R7 

+ 
-R8 C7 C13 
1.8k 50pF SONF 

4M 

99 R10 
1000 56k 

R23 
1000 

9 

T3 

a 

a 

R24 
loon 

Two 15,0 
speakers 
(see text) 

VR3 
50k 
Bass 

Fig. la. -The amplifier circuit. 
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current, to be certain of tolerating the high surges, 
and the smoothing electrolytics are in the form of 
a large chassis- mounting can of ample voltage - 
rating and surge- rating. It is undesirable to use 
small tubular electrolytics in this position, as 
these will probably sooner or later overheat and 
fail, on account of the surges. 

A strict Class -A push -pull stage is very tolerant 
to mains ripple left on the h.t. However, V1 
would most certainly not tolerate such ripple, 
hence the large amount of extra smoothing there 
obtained by means of R14, R15, C10, CI1. 

Grid -stoppers 

It cannot be over -stressed how important grid - 
stoppers are with modern high -gain miniature 
valves, and it is probably true to say that the 

HT +295V 110mA 
to amplifier 

Each 
HT line 

reads 325V 
on 

open -circuit 
150 -175V 

at rated 
loading of 

approx,25mA 

T2 

6060600 
10H. 125mÁ + 

C1 b' 

(can negative 450V 5ONF+50}F T450V T ) I 

11 

Tuner , 
HI 1 

R3 
5k1OWww. 

o 52f 6 F 
350V 

Tuner 
HT 2 R4 

5k1OWw.w 

AC 

R2 

WIRELESS 823 

shifts in a poor type of output transformer can 
give supersonic instability in the whole negative 
feedback loop with the same disastrous effects on 
the output valves. Such shifts in T3 are capable 
of being compensated by the arrangement of RIO 
and C8, which are adequate for a good quality 
transformer. If the anode -voltages on V2 and V3 
show any tendency to unbalance as VR4 is 
adjusted, the effect of increasing or decreasing C8 
could be tried, but if serious modifications are 
necessary, it is better to obtain a better output 
transformer. The " makeshift" practice of using 
a heater transformer for 110 -220V mains as 
primary, and 6-3V as secondary, as a push -pull 
output transformer, is most strongly discouraged. 
Such heater transformers give very poor per- 
formance other than at mains frequency and may 
lead to incurable instability of the types discussed. 

10011 

S2c 

To 
tuner O Pilot 
heaters lamp 

Tuner earth 

o 52g 

Tuner 
( H T 3 

o S2h 

C4 
16NF 
350V 

R5 
51s 10Ww.w 

A 

C5, 
16),F 
350V. 

+ C2 =1 32pF 

R1 100f1 
h t 

To amplifier 6.3V 
heaters 

0 

2A 

Gramophone 
motor 1 

live neutral o 0 

S2b 52 earth 
Slow 
fuse 

Mains 
pri. 

T1 
Mains 

transformer 

Fig. lb -The power pack circuit. 

great majority of failures in amplifier designs 
nowadays are the result of insufficient attention 
having been paid to the direct or indirect effects 
of parasitic oscillations. 

If some or all of the grid- stoppers R19, R20, 
R23, R24 are omitted, or incorrectly wired (grid - 
connection too long), the whole amplifier can go 
unstable, and V2 or V3, or both, can suddenly run 
bright red -hot and burn out. This could also lead 
to the destruction of components in the power 
supply. If an output stage goes into parasitic 
oscillation on account of improperly wired grid - 
circuits, the resulting grid- current often produces 
a monostable multivibrator action between the 
two valves as a by- product. This results in one of 
the EL84 valves being cut off, and the other run- 
ning up to huge anode current, which rapidly 
destroys it. 

Even with grid -stoppers it is possible that phase- 

Mains 
input 
plug 

The need for a really good item of reliable manu- 
facture for T3 cannot be over -emphasised. 

Even V1, in spite of its low slope, is provided 
with very substantial grid -stoppers. All six grid - 
stoppers in this amplifier must be wired very close 
to the grid -pin they are to protect, and nothing else 
must then be connected direct to this grid -pin. 

Tone Controls 

This circuit uses a popular form of tone control 
which does not waste available power, nor give 
rise to dangers of overloading. 

One of the poorest methods of tone control. 
from design points of view, is to connect a 
10 -50kí2 potentiometer and 0.1µF capacitor in 
series from the anode of the output valve to 
chassis. 

(To be continued) 

www.americanradiohistory.com

www.americanradiohistory.com


824 

A 

Simple 

Filter 
Network 

by 

J. HASKELL 

PRACTICAL WIRELESS 

Input 
socket 

51 

52 positic-s 
A -40 cß 
B-25cit 

R1 
47k 

VR1 
500k 

km; 

fcjtcis 

B ut 

Cl C2 
1000 1500 
pF pF 

SAVE for treble, bass, volume and equalizer 
controls, scratch and rumble filters are rarely, if 
ever, found on average amplification equipment. 
These controls are necessary for the modern hi -fi 
amplifier, which has a good frequency response 
and is thus likely to reproduce record scratch and 
turntable rumble frequencies. 

A scratch filter is also useful when playing 
records with a high transient content, and whose 

Inut 
socket 

Volume 
control 

R5 

52a 
15Mi5 

R3 47k fA 

15Ó0 
pF C4 

0.05NF 

VIA 

January, 1963 

10k H,T,+ 
250V 

Output 

°C11 
32p. 
350V 

1'T 

Fig. I: Circuit of the filter network. 

centre hole is essentric. With the former, tracini 
distortion would be more predominant and a higl 
frequency cut is necessary. The scratch filter i 

also useful for A.M. broadcasts where 10kc/ 
whistles and side -band interference are alsi 
present. 

Rumble filters are useful for cutting out the lov 
frequency rumble present in record changers, ani 
for eliminating the modulating tone of a medium 

wave broadcast. 
For real high quality reproduc 

tion, filter ' out" positions an 
given; and a good frequenc: 
response is maintained at lo% 
distortion. 

Common 
MC Output 

Tags marked 
'MC'are 
earthing` 
connections 
to Chassis 

Out 

OB bO.Bo 

%Out. AO 

Details 
of S2 

connections 

6.3V 
for 

heaters 

ECC83 

Fig. 3: General layout of the filter network. 

To A 
on 52b 

To B 
on S2b 

oA 
on 52a 

ó B 
on S2a III 

II 

+ góv 
mA 

Scratch Filter 

The scratch filter shown it 
Fig. 1, is nothing but a simple 
treble -cut circuit comprising thi 
resistors R1 and capacitors Cl am 
C2. Due to the attenuation arisin; 
from a network of this type, toms 
amplification is necessary, and thi 
is provided by the first section o 
the double- triode ECC83. 

A low anode load and negativ 
feedback provided by R4 give 
good stability and adequate hig 
frequency response. The tw 
positions A and B (Fig. 1) of th 
switch SWI give a 10dB cu 
beginning from 10kc /s and 8kc/ 
respectively. Although the nei 
work is simple. nevertheless it i 

still very effective. 
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An alternative circuit for a 
scratch filter is given in Fig. 2. 
This is the cascade type, giving 
different degrees of cut at a fixed 
frequency. Both the networks have 
a filter " out " position when the 
signal is fed direct to the volume 
control VR1 through RI. To 

VR1 

PRACTICAL WIRELESS 

Input 
socket Common 

825 

Rumble Filter 

The rumble filter is based on the 
negative feedback principle. There 
are two advantages to this method 
-firstly it is very effective and 
secondly it improves the quality 
of the output of this stage. 

Application of feedback from the 
anode of the second stage, back 
to the grid of the same stage, 
effectively lowers the imput impedance, resulting 
in a low frequency cut. The values calculated are 
for cut at 40c /s and at 25c /s. There is also a filter 
" out " position. 

If rumble still remains, even in the "A " 
position of the switch SW2, then C10 may be 

Details of 
53 connections 

Q° 

COMPONENTS LIST 

Resistors 
(All fixed resistors 10 %, fW, unless otherwise 

specified) 
RI 47kû R7 l -2kû 
R2 1.2kû R8 47kû 
R3 47kû R9 10kû 
R4 680k0, 1W R I Of 22kû 
R5 1.5Mû, 5% R I l t 22kû 
R6 220kû Rl21. 22kû 
VRI 500kû, log. 

Capacitors 
CI* I000pF ceramic or mica 
C25 1500pF ceramic or mica 
C3 50µF, 12V electrolytic 
C4 0.05µF 350V paper 
C5 1500pF ceramic or mica 
C6 3000pF ceramic or mica 
C7 47000pF ceramic or mica 
C8 0.01µF, 350V paper 
C9 0.1µF, 350V paper 
CIO 50µF, 12V, electrolytic 
CI I 32µF, 350V, electrolytic 
C12 750pF ceramic or mica 
CI3 750pF cermic or mica 
C14 750pF ceramic or mica 

Switches 
SI* I pole, 2 way 
S2 2 pole, 3 way 
S3t I pole, 4 way 

Valve 
VI ECC83 

*These components are used only in the circuit of Fig. I. 
tThese components are used only in the circuit of Fig. 2. 

Fig. 4: Alternative arrangement when using the scratch 
filter of Fig. 2. 

OD = 18dB.. 

© = 12dB 

=6dB- 
AO = Out 

Input 

Cut from 
10kc /s 

S3 

RIO 
22k 

C12 
750pT 

22k 

C13 
75°pT 

R12 
22k 

C14 
750pT 

Fig. 2: Alternative circuit for scratch filter of the 
cascade type giving different degrees of cut at a fixed 

frequency. 

removed. This provides a gradual low frequency 
roll -off as well as current feedback to the second 
section of the valve. The high frequency response, 
however, will also suffer, so this should be tried 
only in extreme cases. 

Requirements 

The circuit requires approximately 3mA of 
current at 250V, and is adequately decoupled by 
R9 and Cl. An input voltage of 100mV results in 
an output of 600mV. The valve requires l.t. of 
6.3V at 300mA. 

Layout 
The layout is by no means critical. Usual good 

wiring practice should be employed. Heater 
wiring should be tightly twisted and tucked close 
to the chassis. All signal leads should be kept 
away from a.c.. wiring. Either a tag -board or 
separate tag -strips may be employed. The layout 
for tag- boards is given in Fig. 3. The circuit is 
very stable, and will give satisfaction to even the 
most critical of listeners. U 
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AFTER all that has been said about the 
electronic games business in past issues, l 

have now received from a Mr. Massey of 
the Planet Instrument Co. of Leeds some most 
interesting data of a machine designed to play the 
game of Noughts and Crosses. 

These details have been duplicated and apart 
from a very precise description of how the 

achine functions, there is a complete list of parts 
ceded (with prices) and it would appear that here, 

tat last, there is a really good electronic game 
available to those who are interested in this 
country. 

Among the many details sent to me by readers 
were dozens of cuttings from American magazines 
showing that this hobby is apparently much more 
developed in the U.S.A. than over here, and I- 
cannot imagine whether this is due to the 
Americans being more technically minded, or that 
commerce is more able to sell anything as long as 
it has a selling point or gimmick. 

But this little noughts and crosses game appears 
to have most interesting possibilities and when I 
get time I must make one up. There are no 
complications so far as I can see, and no expensive 
relays -merely switches, bulbs and a little 
mechanical work for the casing or box. Thank 
you Mr. Massey for letting me see these details. 

hort Cuts 
I am often asked how such and such details can 

be calculated with only a single meter -the details 
,required being those normally only found by using 
expensive or complicated bridges. There are. of 
course, well -known short cuts which are often 
employed by servicemen in their work. and which 
for all practical purposes are sufficiently accurate 
to enable a fault to be diagnosed, but not suf- 
ficiently accurate to enable one to say that a 
¡particular part is outside the normal working 
,tolerance. 

For instance, the impedance is often roughly 

January, 1963 

r Wavelength 
By THERMION 

calculated by doubling the d.c. resistance. I 
wonder if any readers have short -cuts of their own 
which might be of interest? One item, for 
instance, concerns the inductance, either of coils 
or iron -cored components. I have received one 
method of accurately calculating the inductance 
of an iron -cored choke, simply with an ordinary 
d.c. meter. 

Now come on, you enthusiasts, how can you 
arrive at this? It seems quite an interesting idea, 
and I am sure there must be many such dodges in 
more or less common use in experimental labs, or 
workshops. 

Ribbon Speakers 

Sonic years ago the ribbon (or velocity) micro- 
phone was very popular. and quite a number of 
constructional articles appeared in many papers 
and magazines on how to make these. Usually the 
large magnets were obtained from ex- Government 
apparatus, and ordinary wrapping foil was 
crinkled for the essential element. 

I have been experimenting with a similar idea 
for a ribbon loudspeaker, but I am afraid without 
much success. Either the instrument was too 
delicate and would only carry a very weak signal, 
or it was too robust and did not give much out- 
put above 12,000 or so cycles. I cannot remember 
seeing any articles in any magazines on the con- 
struction of this type of loudspeaker, and can 
only find a single one on the English market. 

Of course, the efficiency is rather low, and 
there appears to be only one commercially made 
loudspeaker which incorporates one of these with 
a standard moving coil unit to give the complete 
frequency range. I have also been looking through 
complete receiver specifications and can only find 
one really high -quality radiogram which has this 
type of loudspeaker incorporated in its output, and 
this. I understand, is now being discontinued. 

Why is this. I wonder? Modern tweeters are 
certainly very efficient, but one would have thought 
that the ribbon instrument, could have been 
developed to form a very strong competitor for 
these. 

REMEMBER TO BUY 
OUR COMPANION JOURNAL 
PRACTICAL TELEVISION 

2t- Every Month 
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C LYN E RADIO LTD. 
THE 
COMPONENT 
SPECIALISTS 

18 TOTTENHAM COURT ROAD, W.1 MUSeum 5929/0095 
162 HOLLOWAY ROAD, LONDON N.7 NORth 6295/6/7 

9 CAMBERWELL CHURCH STREET, S.E.5 RODney 2875 
IO WITHY GROVE, MANCHESTER, 4 Blackfriars 5379 

All post orders, etc. to 162 HOLLOWAY ROAD, LONDON, N.7 

THE NEW "CLYMAX" ! ! 

NOW ONLY 

Our new 
6- transistor 
pocket size 
-uperhet for 
iedi um and 
Long Wave 
it a price 
ou can 

afford. All required 
components 

£ 5.19.6 
Nothing more to buy! Plus 3/6 P. & P. 
* Completely self contained. No external 
aerial or earth required. * Full medium wave 
coverage, plus switched Light programme on 
Long Wave. * Push -pull output -250 milli - 
watts. * Matched set of latest type Mullard 
transistors. * Genuine 2fin. P.M. Speaker. * New high -Q Coils. * Ferrite rod aerial 
with high selectivity. * Size: 5; x 31 x lain. 
Two -tone cabinet. * Precision etched printed 
circuit with components references clearly 
marked. Alignment service available. All 
parts available separately. Full assembly 
instructions and individually priced parts 
list. 2/- post free. 

The "COURTESAN" 

Our3 
transistor --_ 

plus 2 
diode 
pocket 
receiver 
with full 
Medium 
and Long 
Wave 
Coverage. 

* No external aerial and earth required. 
* Latest 21 ° -75 ohmispeaker. 
* First grade Mullard transistors. 
* Condenser tuning. 
* Volume control with on /off switch. 
* Easy assembly on pre -tagged circuit board. 
* Attractive red polystyrene cabinet mea- 

sures 55 x 3.1 x 1I ", chrome handle, attrac- 
tive gold and black dial. 

* Luxembourg, Hilversum, etc., guaranteed 
in reception areas. 

ONLY 63/- Plus 2/6 P. & P. 
All parts available separately, itemised parts 
list and full assembly instructions 1/6, post free. 

"FAMILY FOUR" 
Our supersensitive T.R.F. Receiver for home 
construction. Covers Long and Medium Wave- 
bands, is housed in 
very smart plastic 
table cabinet in 
Brown or Black, 
3 valve plus contac t 
cooled rectifier. 
For A.C. mains 
200/250 v. Compre- 
hensive assembly 
instructions provi- 
ded. including 
practical and theoretical diagrams, which are 
easy to follow and will enable you to complete 
this receiver which will be the envy of your 
friends. ALL NECESSARY COMPONENTS 
ARE BEING OFFERED FOR LIMITED 
PERIOD ONLY at the REMARKABLE PRICE 
of ONLY 79/6. plus 2/6 P. & P. Instruction book 
available separately if you wish to study 
before purchase at. 1/6 post free. 

The "AIR KING" 
Our new highly successful Six tran- 
sistor luxury portable with the 

SLIM LINE" look. To build your- 
self, with printed circuit chassis for 
reliability and simplicity in con- 
struction. May be used as Car Radio. 
with full MEDIUM wave and LONG 
wave coverage. 
Look at these features! 

* 500 milliwatt output to high flux 
7 x 3Ì1n. high fidelity loudspeaker. * Six selected Mollard Transistors 
in latest super sensitive circuit, plus 
germanium diode. * Compact size - 
only S; x 3; x 6 +in. /high). * Attrac- 
tive three -tone cabinet, Black, Dark 
Grey, and Silver Grey, with gilt 
control knobs and all gilt fittings. * Coax socket for car aerial. * Brand 
New guaranteed components. * Push 
pull output. * Automatic volume 
control. * Long life battery. * 
Super sensitive internal ferrite rod 
aerial. * Nothing more to buy. 
Cabinet included. 
Special inclusive price for £719.6 all required components. 

Plus P. & P. 4/-. 
Alignment service available. Full 
assembly details and individually 
priced parts list, all of which are avail- 
able separately, price 1/8, post free. 

The "HIGHWAYMAN" 
At last a quality Car Radio to build 
yourself, at an economical price. 
Look at these features: * Attractive styling. * Push -pull 
output. * 3 latest Mullard transistors 
plus valves type EBF83 and ECH83. 
* No Buzz. High Output and sensi- 
tivity. * Printed circuit (newest 
type). 7' x 4° High flux p.m. speaker. * Medium and Long Waves. * Push 
Buttons for fingertip control. * Ex- 
tremely low Battery consumption 
(less than i amp). * Easy to fit any 
make car (Posi'ive earth only). * 12 
volt operation. * Compact size 
measures only 7' x 7" x 2" deep. * Easy 
assembly. Supplied with dial and 
drive already mounted. 

All parts avail- 
able separately, 
but if purchased 
at one time, the 
whole will be supplied at a special 
inclusive price of only 0.19.6 Plus 4/- P. & P. 

Parts list and comprehensive 
instruction booklet 2/6, post free. 

(Deducted from cost if complete 
parcel purchased later.) 

TAPE RECORDER 
CONSTRUCTORS 

LATEST COLLAR() S7) 1)10 TAPE 
TRANS('RIPTOR. Latest type incorporat- 
ing Record. Interlock, Lever, Button, 3 motors 
3 speeds, lb, 31, 71 i.p.s., takes 71n. spools. 
Push- button controls. NEW LOW PRICE 
OF 610.10.0 ONLY! plus 7/6 P. & P. Usual 
H.P. facilities, 
NEW! 'TAPE RECORDER AMPLIFIER 
TYPE 8311 -V. Sub -assembled- anyone can 
build! Printed Circuit, all components moun- 
ted and dip snidorrd. Al' old,- tested. Each 

ffg. 9 

t411/ 
,8 

,. d, %,. ;;1;t 
lead cut to length. Ail that is required to 
complete the tape recorder is for a few com- 
ponents to be mounted in the cabinet and the 
free ends of the leads soldered to terminals 
which are clearly marked, everything sup- 
plied, all you need is solder iron, pliers and 
screwdriver. Valve line -up: EF86. ECC83, 
2 x ELM, EZ81 and EM 84 magic eye. Monitor- 
ing facilities, output socket for feeding to 
high quality amplifier, can be used as 
"straight" amplifier for record reproduction. 
EQUALISING ON TWO SPEEDS. OUTSTAN- 
DING VALUE AT 611.11.0 plus 2/6 P. & P. 
including all necessary instructions. 
ATTRACTIVE TWO -TONE PORTABLE 
CARRYING CASE. Suitable for above 
amplifier and Coilaro Studio deck. Fitted 
with Sin. x Sin. High Flux P.M. speaker for 
high quality reproduction. Inclusive price 
55.5.0 plus 5/- P. & P. Full list of competitively 
priced mics. and stands. on request. The above 
3 items purchased at one time. SUPPLIED 
CARR. PAID. 
NOW AVAILABLE! FOUR TRACK STU- 
DIO DECK AS ABOVE, FITTED WITH MAR - 
RIOTT HEADS. PRICE 613.19.8 plus 7/6 
P. & P. Four track heads supplied separately. 
complete with mounting bracket for Studio 
Deck at 84/- pair, plus 2/6 P. & P. 
TAPE RECORDER AMPLIFIER 8311 -4V. 
Exactly as 8311V but four track. suitable 
for Marriott heads. Price 612.12.0 plus 2/6 
P. & P. 
N.B. Four -track deck and amplifier fit the 
above case, without any modification what- 
soever. 
PRE -AMPLIFIER KIT TYPE 8312 -CP. 
Complete high quality pre -amplifier kit for 
use with Collaro Studio Deck. Price 68.8.0 
plus 2/6 P. & P. 

TAPE! TAPE! 
For the first time in this coun- 
try! Canada's Hi Fi Magnet- 
ic Recording Tape. Made by 
"Bel- Cleer" of Canada. 
Following sizes available, 
others to follow. Brand Nevi . 

NOT Sub -standard. High 
grade Acetate base, attrac- 
tively boxed, fitted leaders, 
fully guaranteed. 
5in. 600 ft.. 12/6; 5in. 900 ft., 15 / -: 7ín. 1,200 ft.. 
18/6; 7ín. 1,800 ft., 25/ -, P. & P. 6d. per spool. 
3 or more post free. (Bona fide trade enquiries 
invited). 
SPECIAL AMERICAN MYLAR DUPONT. 
lin. 2,400 ft. D.P. Top quality Brand New 42/-, 
Also 5" 1,200 ft. D.P. 25/. Both post free. 
Limited quantity only! 
PLASTIC TAPE SPOOLS. Beet quality. 
3in., 1/3, 5in.. 21 -, 5110., 2/3, 71n., 2/8. P. & P. 
6d. per spool. Orders over 21 post free. 
TELEPHONE PICK -UP COIL. Designed to 
feed into the microphone input of either a 
tape recorder or any high gain amplifier. 
Easily attached to telephone by rubber sec- 
tion attachment. The coil is electrostatically 
shielded to minimise hum pick -up. When 
positioned on telephone this model is more 
than adequate for a fully modulated tape 
recording. Brand new complete with 5ft. 
shielded cable. ONLY 14/ -. Post free. 
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HOME RADIO of MITCHAM 
FOR THE SUPERB NEW 

TRIPLETONE 
FM /VHF TUNER 

Designed to produce a true hi -fi audio output from 
the B.B.C.'s high quality V.H.F. transmissions. The 
output is continuously variable so that there is no danger of over- 
loading the most sensitive amplifiers and yet there is always plenty 
of signal available should it be required. A.M. rejection is high and the limiter stage considerably 
reduces interference. Bias is introduced into one of the diodes, which makes the unit very quiet 
between stations. The case is finished in an attractive black hammer and the Perspex facia plate 
is in a "coffee and cream" colour combination, with gold trimmed Continental styled knobs. 
Rubber feet are fitted so that the tuner can be used as free standing or mounted in a cabinet. 

PRICE E13.19.6 (unpowered) plus 2 6 post. Leaflet on request - Special Prices 

L15.14.6 (self -powered) plus 2 6 post. for Overseas Customers Available 

COMPONENT CATALOGUE 
Our 166 -page illustrated catalogue gives 
comprehensive details of our full range of 
radio components and equipment. 
PRICE 2'6, post 9d. 

HOME RADIO of MITCHAM 
(DEPT. r> 

187 LONDON ROAD, MITCHAM, SURREY 

Shop hours: 9 to 6 (Weds. I p.m.) Phone: MIT 282 

(DEPT. P) 

187 LONDON ROAD, MITCHAM, SURREY 

Shop hours: 9 to 6 (Weds. I p.m.) Phone: MIT 3282 

with a NLA RT Oil MADA1301' 
YOU CAN BUILD YOUR OWN 

With a Martin Recordakit every- 
thing you need is supplied, ready to 
assemble -even down to wire cut 
to length. The easiest and cheapest 
way to own a Hi -Fi quality Tape 
Recorder. Fill in the coupon 
for full details. 

TAPE RECORDER QUICKLY, EASILY, CHEAPLY 
WITH NO PREVIOUS EXPERIENCE 

I Post to: MARTIN ELECTRONICS LTD I 

I5S HIGH STREET, BRENTFORD, MIDDX. 
Please send free leaflet on Martin Recordakrts 

NAME 

I (In block letters) PW.3 
_I 
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MIDGET MAINS PORTABLE 
(Continued from page 746 of the December issue) 

3HE aerial is mounted in an aluminium 
bracket, details of which are given in Fig. 4. 
Rubber grommets should be inserted in the two 
¡in. holes and the ferrite rod passed through them. 
The metal can then be closed up to obtain a good 
tight grip. Take care in closing up that the edges 
of the metal do not meet or the equivalent of a 
shorted turn will be formed around the rod and its 
inductance will be reduced. 

The second tuned circuit, L3, L4, is mounted 
above chassis in a screening can. Some manu- 
facturers supply coils in aluminium containers 
which can be used for this purpose but any seam- 
less container of suitable shape and size will do. 
Do not forget to remove any paint, paper labels, 
etc., from the lid before bolting it to the chassis. 

The coil used in the prototype was designed to 
plug into a B9A valve base which was fitted below 
the chassis on the 6B.A. bolts used to secure the 
lid of the can above. 

The author's completed receiver. 

Components and Wiring 
No special components are needed but it is 

advisable to use good quality mica capacitors for 
C2 and C5 because their insulation is important. 
Resistors can be mostly 2W or 1W; where higher 
ratings are required they are specified in the list of 
components. Capacitors should be 350V working 
for C12 for which 25V will suffice. 

A complete wiring diagram for the two -stage 
receiver is given in Fig. 3 (last month). In order 
to make the connections clear, the positions of 
the components are only approximate and the 
wiring has been opened out. In construction, com- 
ponents should be fitted in the most convenient 
positions and wiring should be no longer than 
necessary. 

Tinned copper wire of 22s.w.g., covered with 
sleeving is suitable for all the wiring. The 
"earthy " end of L2 is taken to chassis on the 

By V. E. HOLLEY 

aerial supporting bracket and is consequently not 
shown in Fig. 2. 

Testing 

When construction is complete, test with a meter 
between C14 and chassis to see that there are no 
shorts in the H.T. wiring. All being well, switch 
on and check that voltage is present at the anodes 
and screens of the valves. Measure the H.T. line 
voltage. It should be between 200 and 220V and 
if it is not, it must be brought within this range by 
altering the value of R16. 

Alignment 
Set the tuning capacitor near the fully open 

position, switch to Medium -wave and fix the 
aerial coil LI temporarily in position about lin. 
from the end of the ferrite rod. Tune in a station 
at the high frequency end of the band and peak it 
with the trimmers TCI and TC2. 

If a high resistance voltmeter or a " magic eye" 
tuning indicator is available, connect it across 
VR1, positive to chassis; it will give a more 
accurate indication of optimum response than can 
be obtained by ear. 

The next operation is to match the inductances 
of the two tuned circuits. Tune in a station at the 
low frequency end of the band and adjust the 
position of LI, at the same time moving the gang 
capacitor back and forth a little till the optimum 
combination of settings is found. Adjust the core 
of L3 for maximum signal. Repeat the adjust- 
ments at each end of the band, after which LI 
can be fixed in position with a little beeswax. The 
final adjustment should be to the trimmers at the 
high frequency end of the band. 

Now turn the switch to the long wave position 
and adjust the position of L2 and the setting of 
the tuning capacitor for optimum reception of the 
Light Programme on 200kc /s. Fix L2 in position. 
Do not make any alteration to the trimmers. 

Tuning Arrangements 
The conventional slow motion drive and tuning 

scale are dispensed with in favour of a direct drive 
on the tuning capacitor, using a 21in. transparent 
" knob " with a rudimentary circular scale behind 
it, as fitted in some transistor sets. This gives 
adequate control but requires a little care to obtain 
accurate tuning. It is therefore supplemented by a 
simple selector assembly which enables the com- 
monly used programmes to be found easily and 
accurately. 

The spindle of the tuning capacitor carries a 
21-in. drive drum, fitted back to front. Below it, 
bolted to the chassis, is a tinplate bracket carrying 
the desired number of phosphor bronze selector 
fingers, each carrying at the the upper end a hin. 
ball bearing which bears firmly on the surface of 
the drive drum. 
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Material 
16sw.g. 

Aluminium 
sheet 

- 

Holes marked 
'a to suit 
fixing bolts 

Bend along 
dotted lines 

Fig. 4 (above): The ferrite aerial mount. 

Fig. 5 (below): The selector turning assembly. 

Spring 
selector 
fingers 
carrying 
3.46 ball 
bearings 

Tinplate 
bracket 

Drive drum 
214 dia. 

_Locating 
hole 

34 

Selector fingers 
soldered to bracket VR1 

spindle 

As the drum is rotated. the balls locate in holes 
drilled for the purpose in the drum and spaced 
radially so that each can be engaged by only one 
selector. Fig. S shows the arrangement in detail 
with two selectors in position; up to four could be 
accommodated. For a ?gin. ball bearing, holes in 
the drum made with a 6B.A. clearance drill will 
be satisfactory; the holes in the selectors in which 
the balls are carried should be of a size just too 
small to allow the ball to pass through. It is im- 
portant for accurate location that the holes should 
be round and sharp drills should be used. 

To set up and align the assembly, place the 
drive drum on the capacitor spindle and fit the 
tinplate bracket to the chassis below it as in Fig. 5. 
Set the first selector in a convenient position on 
the bracket and mark and drill the locating hole in 
the drum. The selector with its ball located in the 
hole should then be held firmly in position on the 
bracket and soldered to it. With the drum 
stationary, rotate the tuning capacitor till the 
desired transmission is accurately tuned and then 
tighten the drum on the spindle. 

For the second and subsequent selectors, tune in 
the desired transmission, mark and drill the locat- 
ing hole and solder the selector to the bracket as 
before. This should be done with the set working 
and preferably with a meter connected across VR1 
so that any inadvertent movement of the drum 
during the operation can be detected. This 
assembly gives very accurate location without 
requiring great precision in construction. 

Cabinet 
The cabinet is made very simply from four 

pieces of }in. plywood having an oak, walnut or 
other suitable facing. To obtain a symmetrical 
appearance, the height must be adjusted to suit the 
spacing of the volume and tuning controls and the 
pilot light. 

In the prototype, the tuning control was 3 1in. 
above the bottom of the chassis so the cabinet was 
made 6fin. high internally, which, with }in. ply 
requires an overall height of Min. Rebates, }in. 
deep and lin. wide are required at the top and 
bottom of each side. The depth of the original 
cabinet is 5 }in. but this may need some adjustment 
depending on the shape and size of the loud- 
speaker. 

When the four pieces are ready, make a trial 
assembly, using two or three panel pins driven half- 
way home at each corner. Square it up and fit 
temporarily on the front a piece of }in. ply or 
hardboard, cut to size. 

A satisfactory fit having been obtained, mark all 
the joints for indentification, and dismantle; then 
coat the mating surfaces with glue and reassemble, 
driving the panel pins right home and punching 
the heads below the surface. Fill in the resulting 
indentations and any other blemishes with plastic 
wood of the colour in which the cabinet is to be 
finished. When the glue is hard, mark and cut 
apertures for the controls, pilot light and loud- 
speaker. not forgetting the wavechange switch in 
the right -hand side. 

The loudspeaker should be sited at the top of 
the cabinet in any convenient position clear of the 
receiver. Half a dozen fin. holes should be made 
in the bottom of the cabinet for ventilation. 

Finishing 

The top and sides of the cabinet should now be 
given a good rub down with glasspaper and french 
polished. painting or stained and varnished accord- 
ing to reference. Fit the loudspeaker with 4B.A. 
countersunk bolts, putting a little impact adhesive 
under the heads so that they will not rotate if it 
should be necessary to remove the speaker at a 
later date. 

The front must then be completely covered with 
fabric secured with adhesive. It is not necessary to 
spread the adhesive over the whole surface but 
special attention should be paid to the edges and 
surrounds of the apertures. The front is finished 
off by fitting picture moulding round the edges, 
again using impact adhesive. The moulding can 
be of any desired shape so long as it is wide 
enough to hide the edge of the hardboard front. 
Appearance is improved if it is finished in a shade 
considerably lichter than that of the cabinet. 

Four rubber buffers should be fitted to the 
bottom so as to raise the cabinet from the surface 

(Continued on page 842) 
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A.S.T. VALVE MAIL ORDER CO 
Tel: MiTcham 6202 

Open Daily to Callers 

All Valves Brand New and Fully Guaranteed 
21Ia STREATHAM ROAD, MITCHAM, SURREY 

Special 24 Hour Express Mail Order Service 
AC2/PEN 

21/- 
AC2/PEN 
DD 211- 

AC/TP 32'- 
AC/VP I -5-7 

I7/6 
AZI 151- 
AZ31 10/- 
836 9/- 
CIC 10/. 
CBL3I 2116 
CCH35 21'- 
CL33 151- 
CYI IS/- 
CY3I 15/- 
077 41- 
DAC32 916 
DAF9I 616 
DAF96 81- 
DCC90 1216 
DF33 101- 
DF91 4'- 
DF92 712 
DF96 81- 
DF97 11/6 
DH63 6'- 
DH77 71- 
DK32 II/6 
DK91 713 
DK92 816 
DK96 816 
DL33 816 
DL35 1016 
DL91 8'0 
DL92 616 
DL93 7'0 
DL94 7'6 
DL96 810 
EA50 2'- 
EABC80 51- 
EAC9I 4'- 
EAF42 916 
EB34 216 
EB41 5'- 
E891 41- 
EBC3 21/- 
EBC33 4/6 
EBC41 816 
EBC81 10 r- 
EBF80 8'6 
EBF83 816 
EBF89 81- 
EGLI 211 - 
EBL2I 21'- 
EBL3I 2116 
ECC35 8/- 
ECC40 151 - 
ECC81 Sr- 
ECC82 Sr- 
ECC83 7/6 
ECCB4 8/6 

RMI 513 

RM2 716 

RM3 719 

R M4 14/- 

RM5 19/6 

ECC85 7/6 
ECC88 12/6 
ECC9I 3'. 
ECF80 7/6 
ECF82 816 
ECH3 2116 
ECH2I 21/- 
ECH35 101- 
ECH42 9/6 
ECH8I 8/- 
ECH83 8/6 
ECL80 8/- 
ECL8I 1131- 

ECL82 9/6 
ECL83 1016 
ECL86 1016 
EF6 21/- 
EF9 21/6 
EF22 14'- 
EF36 41. 
EF37 8r- 
EF37A 8/- 
EF39 41- 
EF40 15/- 
EF41 81- 
EF42 101- 
EF50A 3/6 
EF50E 31- 
EF80 5r- 
EF85 5r- 
EF86 9'- 
EF89 9/- 
EF91 41- 
EF92 q1- 
EF95 5/- 
EF98 io,- 
EF183 10/6 
EF184 10/6 
EK32 816 
EL2 251- 
EL3 21/6 
EL6 21'- 
EL32 416 
EL33 I0'- 
EL34 151- 
EL35 101- 
EL37 17/6 
EL38 19/6 
EL4I I0/- 
EL42 101- 
EL8I I2/6 
EL84 619 
EL85 10'- 
EL90 816 
EL91 4r. 
EL95 10/6 
EM80 8/6 
EM81 8/6 
EM84 9/6 
EM85 10/- 
EY51 8/6 
EY81 8/6 

METAL 
I4RA 1-2-8-2 

16RC I-I-16-I 
I4RA 1-2-8-3 

I8RA I-I-16-I 
18RA I-2-8-I 
IBRD 2-2-8-I 

EY83 1216 
EY86 71- 
EY91 3r- 
EZ35 6r- 
EZ40 71. 
EZ41 71. 
EZ80 616 
EZ8I 616 
EZ90 71. 
E1148 21- 
FC2 15'- 
FC2A 17/6 
FC4 15'. 
FCI3 15r- 
FCI3C 17/6 
FW4j500 9/- 
FW4/800 9/- 
GZ30 10/6 
GZ32 1016 
GZ33 1913 
GZ34 1316 
GZ37 19/3 
HABC8610/- 
HL4I 81- 
HL41DD 816 
HL92 816 
HLI33DD 

916 
HN309 26/6 
1W4/350 101- 
1W4/500 I0/- 
KT33C 81- 
KT36 1716 
KT55 I7/6 
KT6I 9/6 
KT66 I5'- 
K176 10r- 
KT8I 151- 
KTW61 81- 
L63 5r- 
LN 152 8'- 
LN309 1116 
LZ3I9 12/6 
MKT4 1716 
MS4B 17r6 
M VS/PEN 

17/6 
MVS/PENB 

1716 
MU14 91- 
MX40 IS'- 
N18 8/- 
N37 I41- 
N78 17'6 
N108 I5/- 
N308 20/- 
N339 30/- 
N369 10/6 
OD3 51- 
0Z4 516 
P2 I0'- 
PABC80 13'- 

RECTIFIERS 
17/6 (FC3I) 
816 

191- (FC3I) 
616 (FCI 16) 

II'- 
15'- (FCI24) 

PCC84 8/6 
PCC85 9'6 
PCC88 I2/6 
PCC89 8/6 
PCF80 9'- 
PCF82 7r. 
PCF84 12/6 
PCF86 12/6 
PCL82 9/- 
PCL83 1116 
PCL84 I0/6 
PCL85 1016 
PCL86 12/6 
PENA4 17/6 
PENB4 17/6 
PEN4DD 

241. 
PEN4VA 

I7/6 
PEN36C 20'- 
PEN45 101- 
PEN45DD 

251- 
PEN46 5/- 
PEN453DD 

20r- 
PEN DD4020 

20'- 
PL33 15/- 
PL36 12/6 
PL38 21/- 
PLBI I1/6 
PL82 8'- 
PL83 10/6 
PL84 816 
PL820 181- 
PM24M 1316 
PX4 I Sr- 
PX25 251- 
PY3I 151- 
PY32 12/6 
PY33 12/6 
PY80 7/6 
PY8I 716 
PY82 71- 
PY83 81- 
PY88 10/- 
PY800 10'- 
PZ30 15/- 
Q595/10 I01- 
QS150/15 

101- 
R2 10r- 
R3 101- 
R16 17/6 
R19 16/- 
R20 16'- 
SP41 316 
SP61 3/6 
T41 1S'- 
TDD4 1216 

14A86 

14A97 

I4A100 
16RD 2 -2 -8 -I 
16RE 2 -I -8 -I 

I8RA I -I -8 -1 

TDDI3C 
I716 

TH4I 27/6 
TY86F 12/6 
U10 
1112 
U14 
U22 
U24 21/- 
U25 1216 
U26 10/- 
U31 
035 17/6 
U37 17/6 
U43 
U47 12/6 
U50 
U52 
U76 
U78 
U145 1016 
U191 1516 
U251 1216 
U281 IS/- 
U282 19/6 
U301 2216 
U329 1216 
U339 15/- 
U403 10/- 
U404 101- 
U801 19/9 
UABC80 
UAF42 
UB41 
UBC41 
UBC81 10'- 
UBF80 
UBF89 
UBL21 20/- 
UCC84 1016 
UCC85 
UCF80 1316 
UCH2I 20'- 
UCH42 
UCH8I 
UCL82 101- 
UCL83 1316 
UF41 
UF42 
UF80 
UF85 7'6 
UF86 12/6 
UF89 616 
UL41 
UL44 20r- 
UL46 14/6 
UL84 
UL85 716 
UM80 I0/6 
URIC 15r- 
UU6 19'- 
UU8 15r- 

17/6 

251- 

271- 

12/- 

816 

416 

91- 
91- 
91- 
8'- 

9'- 

816 

7r- 
41- 
716 
4'6 

71- 
816 
716 
816 

816 
7/6 

7/6 

916 
8/- 

7'6 
716 
71- 

8'- 

7'- 

UU9 716 
UYIN 1216 
UY21 1516 
UY41 7r6 
UY85 71- 
VM54B 12/6 
VP4 I S'- 
VP4A ISr- 
VP4B I5/- 
VRI05/3071- 
VR I50/30 71- 
W6 II/- 
W76 5/- 
W77 41- 
W81 6/- 
W81 6r- 
X41 15/- 
X61 M 10/- 
X65 12/6 
X76 1216 
X76M 12/6 
X78 26/6 
X79 26/6 
X81 I0/- 
Y61 10/- 
Y63 101- 
Z63 716 
Z66 101- 
Z77 41- 
Z152 5r- 
OZ4 5/- 
A7 11/6 
C5 10/6 
DS 816 
D6 10/. 
H5 916 
L4 5/- 
LN5 4/6 
NS 916 
RS 7'3 
S4 8/- 
S5 616 
T4 4'- 
US 5'9 

2P 2419 
3A4 5'- 
3A5 I0/6 
3Q4 8/- 
305 9/- 
384 7/- 
3V4 7/6 
5U4 4/- 
5V4G 719 
5Y3G 7'- 
5Y3GT 8/6 
5Z4G 9/6 
5Z4GT 1216 
6A7 9'- 
6A8G 8/6 
6A8GT 13/6 
6AC7 61- 
6AK5 

6AK8 7/6 
6AL5 41. 
6AM5 Sr- 
6AM6 
6AQ5 6/6 
6AQ8 913 
6AT6 6/- 
6AU6 91. 
6B8G 31. 
6BA6 6/- 
68E6 6i- 
68G6G 
6BH6 81- 
6816 61- 
68Q7A I2/6 
6BR7 I0/6 
6857 12/6 
6BW6 8r- 
68W7 Sr. 
6C4 3'6 
6C5GT 81. 
6C6 616 
6C9 I2/6 
6CD6G 2716 
6CH6 101- 
6D2 41. 
6D6 516 
6E5 10'- 
6F1 10/6 
6F6 619 
6F12 4/- 
6F13 I0'- 
6F14 10/- 
6F15 12/6 
6FI9 1216 
6F23 10/6 
6F25 I6/6 
6F26 1316 
6F33 5'6 
6H6 2'. 
6J5 516 
615G 4/6 
615GT Sr- 
6J7 716 
637G Sr- 
61701 7/6 
6K7 7/6 
6K7G 21. 
6K7GT 7/6 
6K8 916 
6K8G 5'- 
6K8GT 9'6 
6K25 181- 
6LI 10/- 
6L6 7/6 
6L7 10r- 
6L18 101. 
6L19 15'- 
6L34 916 
6N7GT 916 
6P25 1016 

6P28 1216 
6Q7 916 
6Q7G 616 
6Q7GT 8/6 
6SA7 
6SC7 816 
65F5 101. 
6SG7 7/- 
65H7 61- 
6SJ7 616 
6SK7 5/6 
6SL7GT 61- 
6SN7GT 5/6 
6SQ7 8/6 
6U4GT 101- 
6U5G 716 
6V6G 416 
6V6GT 8/- 
6X4 4/6 
6X5G 61- 
6X5GT 816 
6/30L2 101- 
785 12/6 
786 10'- 
767 8/6 
7C5 81- 
7C6 816 
705 I5'- 
706 IS/- 
7D8 1ST- 
7H7 7/6 
7R7 I0/- 
7S7 10'- 
7Y4 716 
8D3 41- 
98W6 12/6 
OCI 12/6 
0C2 17/6 
OFI I0r- 
OF3 12/6 
OF9 12/6 
OLDI I ISI- 
OP13 1St- 
OP I 4 191- 
ID5 23/6 
2A6 616 
2AH8 91- 
2A16 7/6 
2AT7 5/- 
2AU6 1716 
2AU7 5r- 
2AX7 51- 
2BA6 716 
28E6 716 
2BH7 10r- 
2C8 8/6 
21501 4/- 
21701 8/6 
2K7GT 51- 
2K8GT 10r- 
2Q7GT 6/6 
2SA7 816 

2517 8'. 
2SK7 6'- 
2SL7 81- 
2SN7 101 - 
2SQ7 816 
4H7 101 - 
4R7 10/- 
457 16'- 
9AQ5 8/- 
9BG6G I51- 

20D1 I0'- 
2002 21/- 
20F2 1716 
20L I 24/- 
20P1 IS/- 
20P3 241 - 
20P4 2316 
20P5 24'- 
25A6 8/- 
2516 81- 
25Y5 81- 
25Y5G 81- 
25Z4 716 
25Z5 81- 
25Z6 816 
27SU 1916 
30C 1 91- 
30C15 1216 
30F5 10'- 
30FL1 1016 
30L1 8'6 
30L15 1116 
30P4 20/- 
30P12 10/- 
30PI6 9/- 
30P19 211 - 
30PLI IS'- 
30PL 13 12'6 
30PL14 16/6 
35A5 17/6 
35L6GT 8'6 
35W4 716 
35Z3 161 - 
35Z4 7/6 
35Z5 816 
40SUA 15'- 
41STH 21'- 
42 1216 
SOCS 101 - 
50CD6G27'6 
SOLE 816 
53KU 1216 
75 5'- 
78 7'6 
80 9r- 
85 17/6 
85A2 1216 

185BT 30'- 
305 I3/. 
80713 51- 

807A 6,- 

TRANSISTOR BARGAINS 
0C44 61- 0075 6'- 0082 81- 
0C45 71- 0077 61- 0082D 8f- 
0071 5i- 0081 6f- 
0074 6/- OC81 D 6r- 

SILICON RECTIFIERS 
400 volts 350 mA ... ... ... 1216 each 

TERMS OF BUSINESS C.W.O. or C.O.D. 
3f2 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. per VALVE 

OBSOLETE VALVES A SPECIALITY. 
QUOTATIONS GIVEN ON ANY TYPE 

NOT LISTED. SEND S.A.E. 
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M I N ISETS LTD Hatherley Mews London E 17 

THE IMPERIA 
An easy -to -build 6- Transistor 
Portable Superhet which can 
be built by the constructor. 
Pre -assembled circuit board for 
easy construction. All com- 
ponents are new. 51n. speaker 
giving good tone and output. 
Attractive case of exclusive 
design 81 x 5f x 281n. with 
gold -plated grille. Specially 
designed matching coil for use 
in car. Only first grade fully 
guaranteedmatched transistors 
and diodes are used. Anyone 
can build this set for 

£7.117.0 Everything supplied except 
soldering iron. P. & P. 3/ -. Full instructions 1/6 (free with order). 

6 -Stage Transistor 
Pocket Portable 
Can lt for £4.19.6 V. s 
*completely sell contained, 

no aerial or earth required. 
* Push -pull output, 250 milli - 

watts. 
*3M. high flux speaker. 
* Pre- assembled circuit 

board with simple instruc- 
tions ensuring easy con- 
struction. 

* High Q Ferrite Rod Aerial. 
* After -sales service 

Can be supplied with long -wave B/- extra. 
Full instructions/ price list 1/8 (Free with order). 

3- Transistor Radio (plus 2 diodes) 
'Iola) building 70/- PP. 2/6 

* Pre -assembled circuit board, 
* Full medium -wave coverage. 
* Attractive case 51 x 3 x ills. 
* All components including 

transistors are brand new 
and direct from manufac- 
turers. 

* Ferrite Rod aerial coil, no 
external aerial or earth 
required. 

* 211n. high flux speaker direct 
from manufacturer. 

* After -sales service. 
Send 1/8 for instructions, circuit and price list. 

ensuring easy construction. 

:.e á:m:, 
7904./11ü 

THE RIETI 
6 -Stage super sensitive Transis- 
tor Portable. Easy to build. 
All components first grade. A 
real portable transistor radio, 
covering Medium wave recep- 
tion. Sin. speaker. high Q 
ferrite aerial especially de- 
signed. Pre -assembled circuit 
board enables the complete set 
to be assembled and tested 
before placing in case. 
Attractive case 88 x 51 x 21in. 
with gold -plated grille. Total 
build costs £5.2.6 3,& P. 

Medium and Long wave BI- extra. Full 
with order). 

instructions 1/6 (free 

ANE/Y -PMACT /CAL WAY 
of UNDERSTAND /NG' 

Radio : Television 
Electronics 

,.Your Career 
FOR Your Own Business 

.. An Absorbing Hobby 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

including: Transistors; VHF /FM; Hi -Fi equip 
ment; Computers; Servo -meths; Test instrt 
ments; Photo -electrics; Nucleonics, etc. 

Radiostructor -an organisation specialising i 

electronic training systems -offers a new sel 
instructional method using specially designe 
equipment on a "do -it- yourself" basis. You tear 
by building actual equipment with the big kii 
of components which we send you. 
You advance by simple steps, performing a whol 
series of interesting and instructive experiments - 
with no complicated mathematics! Instructions 
manuals employ the latest technique for showin 
the full story of electronics in a practical an 

interesting way -in fact, you really have fun while 
learning: Fill in the coupon below for full particular 

M - -- ea. OM IN 

POST NOW 
TO RADIOSTRUCTOR (DEPT. G.40) 

READING, BERKS. 

Please send brochure, without obligation to: 
*Name 

Address PS 
PLEASE 

163 

BLOCK 

(We do not employ representatives) 

CA f 
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A Transistorised 
Audio Oscillator 

A SIMPLE MORSE PRACTICE 
OSCILLATOR 

5 HIS circuit was developed to meet a require- 
ment for a simple low -level audio oscillator for 
the purpose of Morse practice. The design 
employs a balanced armature earpiece as a com- 
bined loudspeaker and inductance. It can also be 
used as a fixed frequency audio tone source for 
testing audio equipment. 

Circuit Description 
The circuit of the oscillator is shown in Fig. 1. 

It is a simple common -base oscillator. The tuned 
circuit comprises the inductance of the earpiece LI 
and the capacitors CI and C2. These capacitors 
form an impedance tap on the tuned circuit and 

Fig. I (left): The circuit of the oscillator. 
Fig. 2 (right): A circuit modification to use the oscillator 

as a tone source. 

the voltage from this tap is fed back to the emitter 
of the transistor. 

The base is supplied from the potentiometer 
formed by R2 and R3. It will be seen that the 
base supply is not decoupled by a capacitor as is 
usual. This was found to be unnecessary with the 
transistors which were tried in the circuit and was 
accordingly omitted. 

If it is desired to use the oscillator as a tone 
source for testing audio equipment an output may 
he taken from the collector circuit as shown in 
Fig. 2. The maximum output voltage from this 
circuit is 1 volt R.M.S. into a load of IOkf2. 

K. "e>«.- 

If the oscillator is used as a Morse practice 
oscillator the output waveform is unimportant, but 
for other purposes where an electrical rather than 
acoustic output is wanted a pure sine -wave may be 
desired. A sine -wave of low distortion (though 
reduced in level) may be obtained by replacing R3 
with a variable resistor (about 50k,í2) and reducing 
its resistance until oscillation just commences. The 
resultant output will then be completely undis- 
torted. 

Construction and Operation 

No difficulties should be encountered in making 
this unit. The capacitors CI and C2 should, as 
shown in the components list, be paper capacitors. 
Although a Mullard OC71 is specified for X1, most 
types of transistors, including " surplus" ones, 
should prove suitable. 

The supply voltage is not critical -any voltage 
from 3 to 12 volts will operate the device, though 
a supply of 9 volts is recommended. The current 
consumption is 4mA at 9 volts. The oscillator 
frequency with the component values given is 
1,250c/s. 

The actual earpiece used was an Insert, Tele- 
phone, Balanced Armature No. 5, marked ITBA 
No. 5. These are low- resistance (3013 D.C.) ear- 
pieces and are readily obtainable on the Govern- 
ment surplus market either singly or in pairs as 
headphones. 

The original unit was mounted in a small 
Eddystone die -cast box of size 4f x 2f x 11 
approximately, the battery being mounted exter- 
nally. If a larger box is used the battery could be 
incorporated. 

The oscillator should work as soon as the supply 
is connected. If it fails to oscillate the transistor 
may have a rather low gain. In this case a capaci- 
tor of 0.5µF connected across R2 should right 
matters. The original circuit operated with a 
transistor the gain of which was 35, so it is unlikely 
that any transistor, other than a defective one, 
should fail to oscillate. 

COMPONENTS LIST 
RI Ik13 =, watt 
R2, R3 5.6E2 f watt 
CI, C2 IgF paper 
XI 0071 
LI Balanced Armature Earpiece 

www.americanradiohistory.com

www.americanradiohistory.com


834 PRACTICAL WIRELESS January, 1963 

THE 

AUDITRON 

(Continued from page 715 of the December issue) 

SHE use of normal germanium diodes of the 
r.f: or low- voltage types, is not permissible in the 
Auditron, and likewise, it is not permissible to use 

I normal silicon rectifiers. even though these will 
stand the voltage, because their capacity is too 
high. The specified type of diode is rated for a 
cut -off frequency of 0.5Mc /s, and has about IOpF 

,y capacity. Current rating is not important and 
` 5 -IOmA forward current is ample rating. 
Flyback Tailing 

Only at the last small portion of the highest 
speed range is a part of the flyback faintly visible. 
This is caused by the actually slightly exponential 

k. nature of the sharp downward -kick of the screen 
voltage at V6 at the end of the timebase -run. due 
to the very short time constant of stray capacities 

X . and the screen -impedance of V6. 
1 This very short time constant means that the 

negative stroke of the blanking wave at the CRT- 
¿grid arrives about 5 microseconds late after the 

end of the timebase -run, and thus 5 microseconds 
, of flyback are always visible. 

However, if the effect is found to be excessive, 
the stray capacities in the region of V6 pin 1 are 

, probably too high, which can most likely have 
resulted from an unsuitable switch S5. It should 

- --6c observed that a small switch, with small spoon 

By M. L. Michaelis, M.A. 

contacts and adequate spacing, be 
obtained for S5, i.e., a type well - 
established for successful use in 
timebase circuits, etc. 

Function Switching 
It is seen that the timebase cir- 

cuits are completely dead in the 
position 1 of the function switch, 
giving "Signal Tracer" operation 
alone, i.e. allowing only the 
signal amplifier and valve -volt- 
meter to operate. Sld breaks 
h.t., and SIa the heaters to the 
timebase- circuit, in this setting. 
Postion 2 gives normal operation 
of the oscilloscope function and 
timebase. Postion 3 is the 
"Bridge" setting, where the phase - 
shifted 50c /s mains sinewave is 
used as timebase. 

Here only h.t. is switched 
off for the proper timebase, and 
the heaters left operating, giving 

"standby" operation for the timebase. The reason 
for this is that normal use of the Auditron will 
often require repeated switching between "scope" 
and "bridge" functions, during experimental work. 

The resulting repeated switching of the heaters 
of the timebase valves is neither good for the 
valves, nor good for working, as it would 
repeatedly waste time waiting for the valves to 
warm up, and would cause drifts in the timehase- 
calibrations, as the valves never then reach the 
proper stable operating conditions. 

Calibrating the Timebase 
The Auditron should be switched on once every- 

thing is complete and working properly, and left 
running for at least 10 minutes on "scope" func- 
tion before any attempt is made to calibrate the 
timebase. This allows the valves to reach the final 
operating state. 

Now for the calibration procedure with nor- 
mally available equipment. A preliminary is to be 
certain that the capacities of C25, C26, C27 are 
as closely as possible in the ratios 1:10:100. If 
necessary, trim with suitable parallel capacitors 
across those which are "low" in value. The actual 
capacities are far less important than the ratios, 
and the simple method for getting the ratios exact 
as required is described below. 

Having satisfied the above, switch to the fastest 
range, maximum sync., and feed in a signal at 

(Continued on page 837) 
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I 

`1e A 
RADIO & T. V. 

COMPONENTS 
[ACTON], 

LIMITED 

1. SUPER 5 TRANSISTOR POCKET RADIO INCORPORATING 
PRINTED CIRCUIT & MINI- EARPIECE. No Aerial or Earth required 
4 x 31 x 1_in. Output 200 M.W. 5 first quality transistors. High 
flux moving coil speaker. M/1, internal high gain ferros aerial. 
22.19.6. P. & P. 3t6. Circuit diagram 1 /6, free with parte. All 
parts available separately. 

2. TRANSISTORISED POCKET RADIO with printed circuit, mini - 
earpiece, high gain terror slab aerial. No aerial or earth required. 
'ro build yourself for completely personal listening. 41 x 31 x 11ín. 
Luxembourg in favourable areas. Only 21/ -. P. & P.,216. All parts 
available separately. 

3. A.C. /D.C. POCKET MULTI -METER KIT. lin. moving coil meter 
scale, calibrated in A.C. /D.C. volta, ohms and milliamps. Voltage 
range A.C. /D.C. 0 -50, 0.100, 0-250, 0.500. Milliamps 0 -10, 0.100. 
Ohms ranges 0- 10,000, 0- 100,000, 24/6. P. & P. 2/ -. Wiring diagrams 
I /-, free with parts. 

4. SIGNAL GENERATORS. Cash 27.5.0, or 30/- deposit and 6 monthly 
payments of 21/6. P. & P. 5 /6. Coverage 100 kc /s to 100 Me/s on 
fundamentals and 100 Mele to 200 Mete on harmonics. Case 10 o 
61 x 5lin. Three miniature valves and Metal Rectifier. A.C. mains 
100% 250 v. Internal modulation of 400 e.p.s. to a depth of 30 per cent. 
Modulated or ,,modulated R.F. output continuously variable 100 
millicnll e. C.W. and moi. switch, variable A.F. output. Magic 
eye a. ,ant put indicator. Accuracy 2 per cent. 

5. SIGNAL GENERATORS. Cash 25.5.0. P. & P. 5/6. Coverage 
120 kels to 84 My /s. Case 10 x 61 x 41in. Size of scale 6; x 31ín. 

valves and rectifier. A.C. mains 230 -250 v. Internal modulation 
of 400 c.p.s. to a depth of 30 per cent, modulated or unmoduiated 
R.F. output continuously variable 100 millivolts. C.W. and mod. 
switch variable A.F. output and moving coil output meter. Accuracy 
± 2 per cent. 

lii. STAAR 45. 9 v. BATTERY RECORD PLAYER complete with pick -np 
and deck. A completely portable player. Head protected by plastic 
dome with a brush which cleans the stylus as it rises into playing 
position. 45 r.p.m. Auto on /off switch governed motor, attractive 
two tone grey finish, 22.14.6. P. A P. 2/ , 

7. CARRYING CASE for STAAR 45 or COMPLETE KIT beautifully 
styled in two tone with record compartment. Specially designed to 
take player and amplifier. .lust screw in and connect up. All parts 
available separately. Case only 22/8. P. & P. 41-. Complete kit 
£5.10.0. 1'. & P. 5/-. 

8. TRANSISTORISED AMPLIFIER. suitable STAAR 95. Output I watt. 
Size 41 x 21in. Printed circuit, tone /volume controls plus 4 traneletors. 
Push -pull output complete with Sin. moving coil speaker. Built 
and tested, 49/6. P. h P. 2/.. 

9. CHANNEL TUNER I.F. 16 -19 Mc /s. Continuously tunable from 
174 -216 Me /s. Valves required -PCFSO and PCC84 lin'aeries). Cover 
BBC and ITA ranges. Also Police, Fire and Taxie, etc. Brand new 
by famous maker, 10 / -. P. & P. 31-. 

10. B.S.R. MONARCH DA8 WITH FUL -FI HEAD. 4- speed, plays 10 
records, 12in., 10in. or lin. at 16, 33, 45 or 78 r.p.m. Intermixes 
7in., loin. and 12ín. records of the same speed. Has manual play 
position: colour brown. Dimensions: 12; it 101in. Space required 
above baseboard 41ín. below baseboard 24in. Fitted with Ful -Fi 
turnover crystal head, 26.19.8. P. & P. 5/6. 

H. PUSH -PULL OUTPUT STAGE inclusive of transistors with input and 
output transformers to match 3 ohms speech coil, suitable for use 
with the POCKET RADIO. Kit of parts, including transistors, 
19/6. P. & P. 2h. Wiring diagram 1/6, free with parts. 

12. 8 -watt PUSH -PULL 4 VALVE AMPLIFIER plue METAL RECTIFIER. 
A.C. mains 200.250 v. Size 104 x 61 x 2ifu. 5 valves. For use 
with all makes and types of pick -up and mike. Negative feed back. 
Two input, mike and gram, and controls for same. Separate controls 
for Bass and Treble lift. Response tlat from 40 cycles to 15 ke /s. 
2 db down to 20 kc /s. Output 8 watts at 5 per cent total distortion. 
Noise level 40 db down all hum. Output transformer tapped for 3 and 
15 ohms speech coils. For use with Std. or L.P. records, musical 
instruments such as guitars, etc. Suitable for small halle, 13.19.8. 
P. R P. 6/.. Crystal mike to snit, 15 / -. P. is P. 2/-. Sin. P.M. Speaker 
to suit, 12/8. P. & P.2 / -. 

13. INDOOR AERIAL for ITV /BBC /FM. Complete with standard co -aliel 
plug. Heavy chrome extending dipoles -7ft. fully extended. Plugs 
straight into T.V. or VHF Tuner. Folly directional, 10/8. P. it P. 1 /6. 

14. NO MORE FLAT BATTERIES. Charge your own battery overnight 
with this wonderful little charger. Output 6 and 12 volts, 2 amps. 
Input 200 -250v. A.C. mains. Mains fuse incorporated. Attractive 
silver hammer finished case, 6 x 3 x line. Complete with leads and 
battery clips only 21/ -. P.P. 3/6. 

21b HIGH STREET 
ACTON, LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DESPATCHED OUTSIDE U.K. 
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SOLDERING 
EQUIPMENT 

PRECISION SOLDERING 
for the 
ELECTRONICS INDUSTRY 
Comprehensive range- Robust & reliable 
- Light weight - Rapid heating - Bit sizes 
3 32in. to 3 Sin. - 'Permabit' or Copper 
bits - All voltage ranges 6 7v. to 230/ 
250v. - Prices from 21 -. 

Also 
Plastic Cable Strippers 
Miniature Solder Pots 
Heat Guards 
Long Life Bits 

Illustrated is the 25w. 316ín. replaceable 
bit model with safety shield. 

ADAMIN- new range of pre - 
cision micro -soldering instruments- 

Have you had details? I 

Brochure No. SIO sent free on request. 

Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS LTD. 

28 Sydenham Road, Croydon, Surrey 
Phone: CROydon 8589 Grams: Litesold Croydon 

January, 1963 

`TRANSISTOR - TEN' 
HIGH FIDELITY AMPLIFIER 

The most ad- 
vanced ampli- 
fier available. 
Unit as shown, 
being fully 
transistorised, 
is absolutely 
complete and 
contains the 
amplifier, 
preamplifier 
incorporating 
tone controls, 

and power supply for operation from 240 v. A.C. The unit has 
rubber feet for table -top mounting, alternatively it can be panel 
mounted through an opening measuring 81 x fin. Due to lightness 
in weight and the fact that there is virtually no heat from the unit, 
damage to the most delicate furniture is completely avoided. 
When used with a gram. turntable incorporating an auto -stop 
switch this can also be used to switch the amplifier mains supply 
since no "warm -up" time is involved. 
TECHNICAL DATA -Power Output: 10 watts into 3 ohms. 
Negative Feedback: 60dB in main amp. Output Impedance: 
0.23 ohms. Harmonic Distortion: less than 0.25 °ó total at 
10 watts output. Frequency Response: ( -3dB, tone controls 
central) 30 c.s- 20,000 c's. Bass Control: ± 12dB at 30 c s. 

Treble Control: +12d13, -16dB at 15.000 c's. Signal Nose 
Ratio: -70d13 rel. max. output. Input Selector: (i) Gram., 
high imp. crystal or mag. fully compensated, 100 mV; (a) Radio, 
tape, etc., high imp, ISO mV. Power Consumption: 18 watts at 
240 v. Size: 81 x 3 x lin. Weight: 4 lb. Finish: grey wrinkle 
with gold front panel. PRICE: 16 gns. 
Terms: C.O.D or C.W.O. All enquiries S.A.E. please. 

EssVee ELECTRONICS 
MALMESBURY . WILTS. 

o COIL PACKS 
REGD. 

CP.3/370 pF and CP.3 /500 pF. 'These 3 waveband 
Coil Packs are available for use with either 370 pF 
or 500 pF tuning condensers. The coverages are: 
Long Wave 800 -2,000 metres. Med. Wave 200 -250 
metres, Short Wave 16 -50 metres. Designed for use 
with "MAXI -Q" glass scale type S2. Retail price of 
each unit: 321- plus 1018 P.T. -total 42/8. 
CP.3 /G. As above but with Gram. position, suitable 
for use with 500 pF tuning condenser: 39/- plus 13f- 
P.T. -total 52f -. 
CP.3 /F. This Coil Pack is for use with a 500 pF tuning 
condenser and covers the standard, Long, Med. and 
Short wavebands with the addition of the band 
50/160 metres. This covers the Trawler band, 
Aeronautical and the 80 and .160 metre Amateur 
bands: 491- plus 16/4 P.T. -total 65/4. 
CP.3F /G. As CP.3 /F but with Gram. position: 
57/- plus 19f- P.T.-total 761 -. 
CP.4 /L and CP.4 /M. These compact 4- station Coil 
Packs are available for either 1 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. 251- plus 8f4 P.T. -total 33/4. 
CP.4L /G and CP.4M /G. As CP.4 /L and CP.4 /M but with provision for Gram. position. 311- plus 10/4 P.T. - 
total 41/4. 
See Technical Bulletin DTB.9 for details of all Coil Packe, 1f6. 

GENERAL CATALOGUE covering full range of components, send 1/6 in stamps or P.O. PLEASE SEND S.A.E. 
WITH ALL OTHER ENQUIRIES. 

CF 3/F 

DENCO (Clacton) LTD. (Dept. P.W.) 357/9 Old Road, Clacton -on -Sea, Essex 

STOP PRESS: Stereo Broadcast Decoder Transformers, 261- each. 
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(Continued from page 834) 

100kc /s from an r.f. signal 
generator on the long wave range. 
One complete cycle of this fre- 
quency is 10 microseconds in 
duration. Ilt should be possible to 
syncronise such that about one 
cycle appears stationary on the 
trace, and note its length against 
the centimetre lines engraved on 
the perspex- window to be placed 
in front of the c.r.t.- screen. 

Thus calculate. in direct pro- 
portion, what time is represented 
by one centimetre of trace, and 
make the appropriate mark 
against the setting of the time - 
base fine -speed control. 

Now slow -down the timebase 
speed by means of operating 
the fine control, until two waves 
appear stationary on the screen. Each cycle is 10 
microseconds, thus the new time per centimetre 
can be read off in proportion. Carry on in this 
way, for increasing numbers of complete cycles 
stationary on the trace, until the slow -end of travel 
of the fine speed control is reached, when about 
25 cycles should be visible. 

From the 25 calibration marks prepare a 
properly- divided scaleplate, and affix to the fine - 
speed control. This will carry markings from about 
12 to 25 °, labelled "microseconds per centimetre ", 
and should hold true, multiplied by 10 or 100 res- 
pectively, in the two slower settings of the coarse 
control S5, provided the ratios of C25 and C27 
have been properly trimmed. 

Check against the mains on the lowest speed 
range. One cycle of the mains frequency should 
occupy 20 milliseconds. If this is not observed. 
then something is wrong either with the accuracy 
of the 100k /c from the signal generator, or with 
the ratio -trimming of C25 -C27. 

The signal -generator should be checked initially 
by feeding the output into the aerial terminal of 
a radio receiver switched to long waves and tuned 
to the BBC Light Programme on 200kc /s. The 
generator should be tuned around the 100kc /s 
mark on its scale until zero -beat is heard between 
the second -harmonic and the Light -Programme 
carrier. This assures an accurate 100kc /s input to 
the Miniscope for the calibration. 

PRACTICAL WIRELESS 837 

Ratlos of C2S to C27 

The circuit of Fig. 2b should be connected up 
neatly in experimental form. Ra should be about 
10012, and Rb about lkf2. Whatever the exact 
values, they should be exactly 1:10 ratio in 
nominal values, and ± 1% tolerance. 
Alternatively, lengths of resistance wire may be 
used, the one for Rb cut off exactly ten times as 
long as the one for Ra, from the same reel of wire. 
Using a thin resistance wire having at least 
10052 per yd, reasonable lengths suffice. 

Various small capacitors are tried in parallel 
with either Ca or Cb until minimum sound is 
heard in the headphones, representing true 1:10 
ratio. -of the final- combinations. fot'Ca.and- Cb..Use 

A view of the underside showing the wiring. 

good- quality capacitors for C25 and C27 and any 
trimmers for these, of reputable make and 
stability. 

It is well worth while to take some trouble to 
perform ali steps of the timebase -calibration very 
carefully and methodically, as the final result will 
be a frequency -meter of surprising accuracy. for 
any frequency from about 25c /s to several 
hundred kc /s. Any waveform can be dealt with, 
but irregular sequences, such as a Geiger -Counter 
output, cannot have their frequencies measured in 
this way. 

Power Supplies 

A 6.3V heater supply at about 3A is required, 
and two h.t. lines. the one at about 240V 40mA 
and the other at about 600V 1 mA (e.h.t, for the 
c.r.t.). A normal heater winding. and a 250V 
50mA a.c. winding. feeding a conventional 
voltage -doubler circuit using the two contact -cooled 
metal rectifiers DI and D2. supply these needs 
from an ordinary mains transformer. 

In addition, a fully isolated 110V winding is 
required. The exact voltage is not critical, any- 
thing between 80 and 150V will do, though R1 
will have to he altered in the same ratio as the 
available transformer voltage differs from 110. 
Also, R17 and R18 will have to be altered to give 
a trace of convenient length if the transformer 
voltage differs from 110. If it is not possible to 
obtain a transformer with such an extra isolated 
winding a small heater transformer giving 6.6V 
from a 110V supply should be run in reverse from 
the heater line of the Auditron. This heater trans- 
former can be mounted at any convenient position 
within the instrument, but far enough from the 
c.r.t. so as not to influence it with any stray 
magnetic field it may have. 

Although electrically suitable, the procedure of 
connecting the mains neutral to chassis and using 
the 110V tap on the mains primary for the 110V 
line is to be strongly discouraged for reasons of 
safety. If such an arrangement were used, and the 
mains plug connected the wrong way round, the 
chassis and all coaxial sockets would go live at 

il.ftiil,mains voltage.., Apart from the.- dangers of 
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shock, this could lead to serious short- circuits 
across equipment connected to such a universal 
instrument as the Auditron, and possible 
destruction of valuable equipment. 

The H.T. and E.H.T. Supplies 

Note the smoothing arrangements of R5, R6, R7 
and C1 -5 in Fig. 4. These are arranged to give 
maximum smoothing with the specified normal 
components, for simultaneous loading as required 
at the single and the doubled voltage. C6, being 
a good metallised -paper capacitor, gives an 
additional measure of stabilisation against small 
" flimmerings " of electrolytics on the e.h.t. line, 
thereby making the trace on the c.r.t. more steady. 
If the electrolytics used are very good, it can be 
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the mains frequency is locked or not, if not 
removed. 

Choice of Cathode Ray Tube 

The tube used in the prototype is the Telefunken 
DG3 -12A, a medium persistence miniature 1 4-in. 

electrostatic tube for about 500V e.h.t. operation 
and 6.3V heater, for connection into a normal 
heater circuit. This is a fine precision tube, and 
should be readily obtainable in Britain from Tele- 
funken representatives. 

Any surplus tube, or tube of other origin, having 
similar electrical characteristics is directly usable 
in the Auditron. 

The tube used must have a sensitivity such that 
100 to 150V peak -to -peak is sufficient to deflect 
the spot right across the usable region of the 

Fig. I l -The Y- amplifier and timebase wiring diagram. 

omitted. Also, placing it in parallel with C11 
instead of in the position shown could be tried. 
R8 serves as load for the e.h.t. line in the " tracer 
only" function, where the " scope " is off, thus 
preventing unnecessary peaking of the voltage. 
Most of the e.h.t. current consumed in the "scope" 
and "bridge " settings flows through the bleeder 
R14 down to VR1, which is operative immediately 
upon switching on, before the c.r.t. is warm. Thus 
initial switching -peaks are avoided. 

Note the inclusion of CI1, a high voltage 
electrolytic from final anode of the c.r.t. to chassis, 
This was found to be absolutely essential, con- 
nected in this way, to remove distribution hum 
between the e.h.t. line and the signal feeds from 
the Y- amplifier and the timebase. Such hum would 
give a- widened or- wiggly trace, depending whether 

screen, and if this condition is satisfied (see data 
for the tube it is proposed to use), the timebase 
and signal amplifier outputs for the here -published 
form are ample. If the sensitivity is greater, then 
outputs may be reduced by decreasing R65 suitably 
for the signal amplifier, and tapping the anode - 
load of the timebase by using a fixed resistor and 
potentiometer in series in place of VR10, but 
keeping to 100k11 total resistance. One end of the 
potentiometer should still be connected to h.t., and 
the X- deflection fed from the other end. 

Other E.H.T. Voltages 
If the tube it is proposed to use satisfies these 

specifications in every way except that it needs a 
somewhat higher e.h.t. than 500V, then proceed 

(Continued on page. 841)- 
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Technical 
Training 

in Radio, 
Television 

and 
Electronics 

Engineering 
with 

ICS 

The decision is Youas. To be a 
success in your chosen career; to 
qualify for the highest paid job 
to control a profitable business of 
your own. Ics home -study courses 
put your plans on a practical 
basis; teach you theory and practice; 
give you the knowledge arid experience 
to take you, at your own pace, to the 
top. 

Choose the RIGHT course: 

RADIO & TELEVISION ENGINEERING 
INDUSTRIAL TELEVISION 

RADIO & TELEVISION SERVICING 
RADIO SERVICE AND SALES 

VHF /FM ENGINEERING ELECTRONIC 
COMPUTERS & PROGRAMMING 

ICS provides thorough coaching 
for professional examinations: 
Brit. I.R.E., City and Guilds Tele- 
communication Technicians, C. & G. 
Radio & TV Servicing (R.T.E.B.); 
C. & G. Radio Amateurs. 
P.M.G. Certificates in Radio- 
telegraphy. 

LEARN AS YOU BUILD 
Practical Radio Courses 
Gain a sound up-to- professional- 
standards knowledge of Radio 
and Television as you build YOUR 
OWN 4 -valve T.R.F. and 5 -valve 
superhet radio receiver, Signal 
Generator and High -quality Multi - 
meter. At the end of the course 
you have three pieces of permanent 
and practical equipment and a fund 
of personal knowledge and skill, 
Ics Practical Radio courses open a 
new world to the keen Radio 
amateur. 

THERE ARE ICS COURSES TO 
MEET YOUR NEEDS AT EVERY 
STAGE OF YOUR CAREER. 
FILL IN AND POST THIS 
COUPON TODAY. 

You will receive the FREE 60 page 
Ics Prospectus listing examinations 
and ICS technical courses in radio, 
television and electronics PLUS 
details of over 150 specialised 
subjects. 

Other I C S courses include 
MECHANICAL, MOTOR 
FIRE, ELECTRICAL & 
CHEMICAL ENGINEERING. 
FARMING, GARDENING. 
ARCHITECTURE & 

WOODWORKING. 
SELLING & MANAGEMENT. 
ART, PHOTOGRAPHY, - 

etc., etc. 

PLEASE STATE ON COUPON 
SUBJECT YOU ARE 
INTERESTED IN . . 

INTERNATIONAL CORRESPONDENCE SCHOOLS I 

(DEPT. 170) INTERTEXT HOUSE, PARKGATE RD., LONDON, SWII 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

0 CCCP.4770 A' AC; 

www.americanradiohistory.com

www.americanradiohistory.com


840 PRACTICAL WIRELESS January, 1963 

Home Constructors L 0 K Wirecomp's Finest Ever Value Offer - 
THE `REALISTIC 7' TRANSISTOR ' 

OUR IMPROVED 

RADIO 
j 

U N I O R M k I I THE 'JUNIOR 5' 

NOW SUPPLIED COMPLETE RTTII PRIMPED CIRCUIT 
BOARD AND FItEE 1,IFT OF MINIATURE EAR PIECE 
An easy "first step" set for the young constructor. This miniature 
marvel with the BIG performance has an internal Ferrite rod 
aerial -5 transistors and 1 diode- separate medium and long 
waveband control -200 milliwatt push -pull output 2Iin.- moving 

coil speaker- unbreakable plastic case with 
carrying handle. Complete with full instruc- 
tions. Circuit diagram 1/6, free if all parts 

P. & P. 2/- bought. All parts sold separately. 
£2.19.6 

TRANSISTOR AMPLIFIER 
COMPLETE WITH 
Sin. MOVING 49'6 
COIL SPEAKER P.&P.2 /- 
1 watt full transistorised amplifier. 
Incorporates 2 power Transistors and 
3 G.E.T. 114 Transistors in push- pull -complete with separate 
tone and volume controls on 2f x 4 /in. printed circuit board. Oper- 
ates from Ever Ready P.P.i1 Battery. Suitable for use with the 
Staar Galaxy Player. 

THE `STAAR KINDER' 
9v. Battery Operated 

Single Player 
Complete with P.U. P. & P. 2/6 

The ideal deck for your transistorised portable Record Player. 
complete with Cartridge and Stylus. Size 71 x 6in., depth below 
motor 21in. Attractive two -tone grey finish. Ideally suited for use 
with the above Transistor Amplifier. 
Specially offered together with the above Amplifier for 
64.19.8. Post free. 

4916 

SPECIAL PURCHASE!!! HUGE SELECTION OF 
VARIOUS TYPES OF CHASSIS- SUITABLE FOR 
RADIOS -RADIOGRAMS -AM FM TUNERS ETC. 
ALL BRAND NEW -PRICES FROM E6. 

PERSONAL SHOPPERS ONLY. 

FULLY 
TRANSISTOR- 
ISED PORTABLE 
RECEIVER 
This super set -made to 
the highest professional 
standards -is now avail- 
able to the home con- 
structor. Comprises 7 
Mullard Trans. OC44, 2 
0C45's, 0071, OCBID. and 
2 OC81's, plus 0A70 Crys- 
tal Diode. Delivers 350 
milliwatt output to 4in. 
high flux speaker -IF 
frequency 470 Re /s.- 
fully tunable over medium and long wave- bands. All components 
mounted on single printed circuit board. size 5} x 5sin. Attrac- 
tive two -tone plastic cabinet with carrying handle -size 7 x 10 x 
3 }in. with easy to read dial and socket for car aerial, choice of 
Red /Grey. Blue /Grey or all Grey. Complete with full instruc- 
tions. All paris Sold ,eparat ely 

....,.... ... 
WIRECOMP'S £6 19 Including Free P.1'.9 
PRICE BauerS - 9 aloe 3/9 

P. & P. 4/6 extra. (Circuit diagram 2/6. free il all parts bought., 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W9. 

TEL: CUNNINGHAM 9530 

Hours of business: 9 a.m. to 6 p.m. Open all day 
Saturday. Opposite Paddington General Hospital 

Buses 18B and 36 pass the door. 

JACKSON I)I 

the big name in PRECISION components 

Precision built radio components are an im- 
portant contribution to the radio and 
communications industry. Be sure of the best 
and buy Jackson Precision Built Components. 

"DILEMIN" 
CONDENSERS 

These miniature solid di- 
electric condensers are only 

6" square. The á" dia. 
spindle projects z "from 
the Front Plate. Low 
loss construction pro- 
vides Power Factor 

better than .001. 

Write for literature 

JACKSON BROS. (LONDON) LTD. 
(Dept. P.W.) KINGSWAY -WADDON, SURREY 

Phone: Croydon 2754 -5 Grams: Walfìco, Souphone, London 

SPECIAL OFFER ! 

CR50 BRIDGE measures the value of capa- 
citors from 10pF to 100mF and resistors from 
I ohm to 10 Megohms. Also includes leakage 
test for capacitors. Mains £7.19.6 operated. L 
A050 OSCILLATOR -The ideal instrument 
for Hi -Fi amplifier measurements and checking. 
Covers 20 cps to 200 kc s sine wave with an 
output from I millivolt to 10 L9.19.6 volts. Mains operated 7 

VV60 VALVE MILLI -VOLTMETER 
measures from I millivolt to 100 volts in the range 
20- 200,000 cps and uses a large 

13 L . 19.6 open scale meter. Mains operated. 

SG20 SIGNAL GENERATOR covers 
200 kc s to 220 Mc's. Although transistorised 
it is a full size instrument, 1E7.9.ó measuring IO x 7 x 3in. Price 

SEND NOW for illustrated leaflets and details of 
SPECIAL OFFER to the manufacturer:- 

GRAYSHAW INSTRUMENTS 
126 SANDGATE HIGH STREET, 

FOLKESTONE, KENT 
Tel: Folkestone 78618 
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(Continued from page 838) 
as follows. Obtain a transformer with a 300, 350 
or 400V a.c. winding, tapped at 250V. The end 
"0" still goes to C2, and Dl is unchanged, and fed 
from the 250V tap. Use a 1,000V a.c. input rating 
e.h.t. metal rectifier, of 2 to 5mA, in place of D2, 

va 
CRT base 

Function 
switch 

WIRELESS 841 

and feed from the full voltage end of the tra :s- 
former winding. The required full winding voltage 
will be about half the desired e.h.t. voltage. and 
is not critical. Remember that it is nearly always 
possible to run a c.r.t. at less than the rated e.h.t., 
at a slight sacrifice of focus and brilliance, but 

F1 
mains 
tuse, 

re 
(scope) 

Meter 
50 2mA fsd. 

Bridge 
connections 

X -Dei. tracer B 

3 

vt 
ECCB1 

Q\ t 

Y-Def. 
59y 

Bn Iíá e 

V5 
EAA91 

1 

III'i 

250V 60mA 

L{+ C3 - 

Headphones,miniature speaker or 
External A.F amplifier 
(Output 5-15Q 50m1N) 

` AC mains 
nput plug 

Fig. l2- Above -chassis and panel wiring. 

r 

Panel 
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increased deflection sensitivity, which latter may 
be very useful in adopting an available tube for 
use in the Auditron. 

Remember to modify the voltage ratings of Cl, 
C4, C6, C11 and possibly C12, C9, C10 if using 
other e.h.t. voltages. Use a pair of well insulated 
electrolytics in series, with a 1M12 2W resistor in 
parallel with each, in each position where a single 
electrolytic of the required rating is unobtainable. 
All resistances in the e.h.t. bleeder network, 
including potentiometers, will need modification 
if other voltages are used. The values of potentio- 
meters should not be changed, but additional fixed 
resistors added. one on each side, for VR2. each 
equal to 125 times the e.h.t. increase ratio, in k12. 

If the resulting bleeder does not give the correct 
settings quite in the centres of the ranges of the 
controls, final adjustments should be made by trial 
and error, using common sense to determine the 
necessary direction of corrections from observation 
of the effects. 

C.R.T. Mounting 

If the proper mumetal screen and fixtures for 
the proposed tube are not to hand, and cannot be 
procured. then the following method of screening 
and fixture should be adopted. The - tube should 
be enclosed by winding strips of sponge- rubber, 
or similar material, round all parts of it except 
the screen and base. This should be held in place 
by slipping a suitably shaped screen made of 
galvanised iron sheeting over it (a simple tube in 
the case of the Telefunken DG3 -12A, a tube 
with conical end in the case of the VCR139A, 
etc.). A suitable angle- bracket is fixed to 
the panel on the inside, and the tube 
assembly clamped down on to this by means 
of a metal strap round the screen and fixed by 
means of two bolts to the bracket. Any other 
method of fixture giving rigidity and not straining 
the tube mechanically is equally suitable. The 
tube should be able to be rotated slightly, by 
slackening the strap bolts. to facilitate final 
mechanical alignment to get the timebase trace 
horizontal. 

Deflection Connections 

It is seen that asymmetric deflection is used on 
X and on Y plates. The slight astigmatism thereby 
produced is well tolerable, so that the trouble and 
expense of introducing push -pull amplifiers for 
symmetric deflection was not considered to be 
worth while. Thus one X plate and one Y plate is 

normally connected to the final anode (at earth 
potential for a.c.), and deflection voltages are 
applied to the other plates. 

To avoid unnecessary capacitive loading of the 
timebase anode circuit due to switching. etc.. the 
sinewave voltage for "bridge " X deflection is 

applied to the other X plate, normally "earthed" 
on " scope " function. This has the added advan- 
tage of enabling frequency comparison to be made 
against the mains frequency. 

Elliptical Frequency Comparison 

For this purpose. the function switch is turned 
to "bridge ", and the Y calibration signal turned 
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up on VR11, to obtain a suitably -sized oblique 
ellipse on the screen. Any external waveform to 
be examined may now be fed in at P2, the time - 
base output in " scope " use, and will " corrugate " 
the ellipse. The corrugations will rotate if the 
input waveform is no exact harmonic of the 
mains frequency, the number of rotations per 
second giving the number of c/s above or below 
the closest mains harmonic. For each exact 
harmonic relation the corrugated ellipse comes 
to rest, and the number of complete corrugations 
gives the number of times the input frequency is 
greater than the mains frequency. 

This arrangement can be very useful for a quick 
check whether or not some circuit or other is 
locked to the mains or a harmonic thereof, which 
is required in some advanced experimental work. 
On the othe- hand, a very simple use of this 
arrangement is to check a fullwave h.t. rectifier. 
Feeding the ripple from the reservoir capacitor in, 
this should give two corrugations, stationary, and 
symmetrical in size and position. If asymmetry is 
noted, or only one corrugation, then one diode of 
the fullwave rectifier is not operating properly. 
Excessive ripple, caused by an open -circuited 
reservoir capacitor. can cause the ellipse to double - 
up into a distorted figure -of- eight. If this is 
symmetrical, it is proof that the fault is not in the 
rectifier valves, or not likely to be there. 

(To be continued) 

MIDGET MAINS PORTABLE 
(Continued frum page 830) 

on which it stands sufficiently to allow the mould- 
ing to clear the surface. A plastic carrying handle 
on top is a useful addition. 

Fitting the Receiver 

Reduce the length of the wave change switch 
spindle to about Zin. and cut away the fabric from 
the front control apertures. Connect the loud- 
speaker and place the receiver in position, securing 
it with wood screws through the end flanges of the 
chassis. It is advisable to earth the metal frame 
of the loudspeaker or it may be found to affect 
the aerial inductance. This may be done by con- 
necting it to the "earthy" side of the speech coil. 

Fit a brass coupler to the wave change switch 
and use the sawn -off portion of the spindle to 
extend the control to the outside of the cabinet. 
The circular tuning scale can be secured direct ta 
the fabric on the front of the cabinet but it is more 
convenient to operate if the scale and the " knob " 
which fits over it are made to stand out about 
This can be done by interposing a circular piece of 
hardboard or ply between the scale and the fabric, 

Since the receiver is portable, it is desirable te 
fit a back to the cabinet. This may be of Kin. ply 
or hardboard with plently of +in. holes for ventila. 
tion. Drive a couple of panel pins into the bottom 
edge till they project to about ¡in. and file the 
heads to points which can be pressed into the 
bottom of the cabinet. The top can be secured ta 
triangular wooden fillets glued into the tof 
corners of the cabinet. 0 
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PCR COMMUNICATION 
RECEIVERS 

Manufactured by Pye & 
Philips. One of the Army's 
most versatile and sensitive 
sets. RF stage and 2 of I.F., 
using 6 British I.O. type 
valves. Large 180 degrees 
illuminating and Calibrated 
Dial. Flywheel Tuning with 
locking device. Aerial Trim- 
mer. Tone and Vol. Controls. 
Band Switch from panel 
lacks for speaker or phones. 
In black metal case, size 
17ín. L x 81n. H x 101n. D. 
Model PCR covers 6 -18 Mele. 
200 -550 metres and 850 -2,000 
metres and has internal 5 -in. 
speaker. £8.19.6. Model 
PCR_ has similar L & M 
waveband coverage. Short 
wave 6 -22 Mc /s, but no 
speaker. Used but excellent 
condition £5.19.8. Every 
receiver aerial tested before 
des. Add 10/8 Carr. all models. 
Designed to operate from 
bulky EXTERNAL power 
supply, but any set can be 
fitted with BRAND NEW 
COMPONENTS INTERNAL 
PACK for 200 -250 v. A.C. at 
extra cost of 82. 

S.A.E. FOR ILLUSTRATED 
LEAFLET 

TEST METERS FOR EVERY PURPOSE & POCKET 

2.000 O.P.V. MODEL TP -10. 
Read A.C. & D.C. Volte up to 
1,000; D.C. Current to 500mA; 
Reels ante to 1 Meg; Capaci- 
tance to 1µF; Decibels from -20 
to +36; Output Jack for Audio 
Measurements. Size 31in. x 51n. 
X Din. 

£3.19.8 

20,000 O.P.V. MODEL TP -SS. 
Reads voltage up to 1.000 D.C. 
at 20,000 ohms per volt and A.C. 
at 10,000 o.p.v.: D.C. Current to 
500mA; Resistance to 10 Mega.; 
Capacitance to 0.1µF; Decibels 
from -20 to +36. Size 3 /in. x 
51ií1. X llin. 

£5.19.8 

30,000 O.P.V. MODEL S00. Volts 
to 1,000; D.C. at 30,000 O.P.V., 
A.C. at 20,000; 12 Amps D.C. 
Current; 60 Megs Resistance; 
-20 to +56 Dbs; Internal 
buzzer short circuit warning. 
Size 3 ".fain, x 6 °),.in. x 21ín. 

28.19.6 
All New Stock, with leads, prods, and internal batteries. 6 months' guarantee backed by full 

service facilities. Details S.A.E. 

FOR CALLERS ONLY 
IO VALVE CANADIAN RECEIVER No. 52. Covers 1.75- 
16 Me /s (19 -170 metres) in 3 bands. Built -in 3 -valve Crystal 
calibrator, and internal speaker. Circuit and instructions 
supplied. Store soiled and untested, and accordingly will 
only be sold to callers. ONLY 50/ , 

TIRO SENIOR TABLE MODEL RECEIVERS. Complete with 
9 coil sets covering 50 Kc /s to 30 Mc /s. Used. very good condition, 
aerial tested. ONLY £17.10.0 (carriage, etc., 30/ -). A few late 
Model ST with I.O. valves, £22.10.0., plue carriage. 
AMPLIFIER TYPE A1113. Ex- R.A.F. For normal A.C. Mains 
use. 5Z4 Rectifications with 6V6 output. Input and output 
Jack sockets, gain control, fully fused. 600 ohms output trans- 
former easily changed for 3 ohms type. Standard rack mounting 
size 19' x 7' x 6'. Used, good condition. ONLY 59/8 (carriage 
etc. 10/6). 

POWER UNITS TYPE 884. Primary 200 /250 v. 50 cycles. Out- puts of 250 v. 100 mA, and 6.3 v. 4 amps. Fitted double smoothing 
for normal rack mounting (or bench use) having grey front 
panel size 19' x 7'. Fitted Input and Output Voltmeter, 79/6, or 
model less meter 59/6. (Carriage either type 10/6.) 
AVOMETER MODEL. 7 LEATHER CASES, fitted with 
carrying handle and long strap. BRAND NEW. ONLY 32/6 (Post 2/8.) 

20/- CONSTRUCTOR'S PARCEL. Assorted colours wiring wire, 
solder, resistors, condensera, volume controls, tag panel. ALL 
NEW. (Post 2/6.) 
RESISTORS, 100 assorted values our choice. NEW 10 / -. CONDENSERS. 100 assorted mica & silvermica. NEW 12/8. 

((P.W. TROUBADOUR 7" TRANSISTOR 

PERSONAL RECEIVER 
Designed by the techni- 
cal staff of Practical 
Wireless: easy to build, 
using printed circuit 
and 1st Grade Matched 
Transistors and Diode. 
Full Medium and Long 
Wave coverage to inter- 
nal speakers. All parts 
sold separately (new 
components only) en- 
abling you to buy as re- 
quired and full detailed 
price list will be sent on 

request. Constructional details 1/6. 
TOTAL COST INCLUDING BATTERY and CABINET £8.10.0. "P.W. 6" £7.19.8. Parts List, S.A.E. 

THE "GOOD COMPANION" Mk. II 
USING TR NSFILTERS, THE LATEST MANUFACTURING 

TECHNIQUE TO SAVE ALIGNMENT DIFFICULTY 
THE FINEST ('OMBINED PORTABLE and CAR RADIO 

YET DESIGNED FOR THE HOME CONSTRUCTOR 
7 5 0 m W 

output. 
8 transis- 

tors and 2 
diodes. 

Full 
Medium and 
Long Wave 
coverage. 

Quality 
speaker 

Brillian- 
tly styled 
2 -tone cab- inet, size 
11 x 8 x 3in. 

Very fine 
tuning with 
calibra Led 
dial. 

Latest printed circuit. Internal high gain aerial with car aerial 
socket. Easy to follow construction data (available separately 
3/6). All parts sold separately and full 
illustrated details will be sent on 
request. 

Total Cost 
With alternative luxury cabinet using 7 x 4in. speaker, 010.19.6. 
Either type, plus 5/- post and Ins. (Battery 3/8 extra.) 

£9.19.6. 

"POCKET 4" 
TRANSISTOR RECEIVER 
Uses miniature speaker, proper 
tuning condenser, and volume 
control. Built -in aerial makes 
unit eillelent and portable. Ideal 
for the beginner. Full medium 
wave coverage. All components 
and case for only 42/8 (p. & P. 2/6). 
Ten -page constructional book 
free with parts or separately 1/6. 
S.A.E. for parts price list. 

HARRIS ELECTRONICS 138 Gray's Inn Road, London W.C.I 
Phone TERminus 7937 

Please include carriage costs on ali'items. 
(Open until 1 p.m. Saturdays). We are 2 mins. from High Holborn 
(Chancery Lane Station) and 5 nuns. by Bus from King's Cross. 

(LONDON) LTD 
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6- TRANSISTOR 2 -WAVE SUPERHET RECEIVER 

MODIFICATIONS NOW AVAILABLE FOR 500mW OUTPUT 
ROD AERIAL -RA2W 
6 in long, 3/8 in. diameter, connections to tags 
on Coils. For 208pF tuning capacity. Complete 
with Car Aerial Coil 12/6 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176pF tuning capacity, L.W. 
by extra padder ... 5/4 
I.F. TRANSFORMERS 
ht and 2nd Stage- P50 /2CC ... 5/7 

(2 required) 

3rd Stage- P50 /3CC ... 6/- 
DRIVER TRANSFORMER -LFDT4 9/6 
OUTPUT TRANSFORMER -OPT1 10/6 
PRINTED CIRCUIT -PCA1 ... 9/6 

In response to many requests we have redesigned the output stages to give 500mW and to enable 

a standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate 
leaflet available on receipt of stamp. 

CONSTRUCTORS BOOKLET WITH FULL DETAILS ... 

TRANSISTOR A.F. AMPLIFIER TYPE A.F.1 -LOW IMPEDANCE INPUT, 3- TRANSISTOR, 500mW 
OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET - - 
TAPE CABINET 
FOR COLLARO 
STUDIO DECK 

Carr. 5 -. 

TAPE RECORDER 
AMPLIFIER £7.19.6. 

5 Valve, 3.5 w. output. Size 
83 x 3 x 4 .1ins. suitable for 

Cabinet. Ins. Carr. 4/6. 

69/6 

RECORD PLAYER AMPLIFIER, 
3916. 3 watts output. A.C. mains 

isolated, single control. P.P. 3/9. 

SPEAKERS 8/9 Post 1/3. 

6 and 8in. round and 7 x 4in. 
Ex manufacturer's salvage. 

DUKE & CO (London) Ltd 
621;3 ROMFORD RD. 
MANOR PARK, E.12 

ILFord 6001/3 
Stamp for FREE list. 110° Tubes available. 

COMPLETE TELEVISIONS 
14 INCH 17 INCH 

£7.10.0 £11.10.0 * 12 Months' free replacement 
on tube, valves and compo- 
nents. 

* Ex Rental and repossessed 
televisions. 

* Two channels more, 716 

extra. * Demonstrations daily. * Legs -3916 per set. * Part exchange allowance on 
Radios, TV's, etc. 

Personal collection advised, or 
Insured. Carr. 14ín., 201 -, 
17ín., 301, 

REGUNNED 
Guaranteed 

21ín. 
17ín. 

15, 14, 12ín. 

TV TUBES 
I YEAR. 

9916 
901 - 
70/- 

Add l0 /- refunded on your 
OLD Tube. Carr. 7/6. 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW 
GUARANTEED 

FOR THREE MONTHS 
I 7/8 

1C':1 8/- 
IF1 9/- 
1 Ftl 7/6 
1FD1 8/- 
1E09 7/8 
1P1 8/- 
lI'10 7/8 
1Y11 7/6 
IRS 8/- 
185 6/- 
1T4 2/9 
lU5 5/6 
3Q4 8/- 
;i84 5/9 
3V4 6/6 
6Y3GT 5/- 
6Z4G 7/6 
riAK6 6/6 
6AL5 4/- 
0AM6 4/- 
6AT6 8/- 
6RA6 5/- 

6BH0 5/9 12AX7 8/9 DH77 6/- EF9l 4/- PI.82 7/- 
IiB.IIi 1.2BE0 8/8 1)H14'3 8/8 EF92 5/6 Y1J13 7/8 
1i8R7 

85//99 

1'2BH7 10/8 DH1:50 10/- EL4I 9/6 PY81 6/9 
OBW(i 8/6 12KSGT11/- DK91 7/8 EL84 7/- PY82 7/6 
6BW7 7/- 12Q7GT 7/6 DK96 8/- EM84 10/- PY83 7/8 
602 4/- 12.9.577 8/- DL92 5/9 EM8.5 10/- 1119 10/8 
0F12 4/- lOAS 9/- DL94 6/6 EY5l 7/6 S5A1 9/6 
6116GT 2/- 19AQ5 9/6 01.96 8/- EYBI 10/- 1752 7/8 
MGT 7/8 25A6G 7/6 E1391 4/- Ey.40 7/6 U76 7/6 
OK70 5/6 SOLOIST 7/8 EBC41 10/- E7.80 U78 5/- 
6K80 6/- 25Z4G 9/- EBFSII 8/8 EZ81 6/9 U142 7/6 
6Q70 5/6 30C'.l 7/8 ECCSL 8/- HVR2 9/6 UBC41 8/6 
I18L7GT 6/- 30L1 7/6 ECC82 6/9 KT33C 6/- UCH42 9/8 
f18N7GT 6/- 351.6GT 7/6 ECC83 6/9 KT66 11/6 UF41 8/8 
fiV6G 7/6 35W4 8/6 ECC84 7/6 N17 5/9 111,41 8/8 
3X4 5/- 35Z4GT 8/- ECF80 8/6 N18 8/- UY41 7/6 
6X50 5/9 5783 7/6 ECF82 8/- N19 7/6 W17 7/6 
i87 9/6 80 6/- E01142 9/- N709 7/- W76 4/6 
81/3 9/- DAF91 7/6 ECHOS 10/- PCC84 7/8 W142 8/6 
907 9/6 DAF96 8/- ECL80 8/6 PCF80 7/6 X17 7/8 
12AD6 11/6 110090 12/6 ECL82 9/- PCF82 7/8 X142 9/- 
12AH8 10/- DF91 3/- E F41 9/- PCL82 8/- X150 9/- 
12AT7 6/- DF96 8/- F.F80 8/- PC1.84 9/- Z77 4/- 
12AU7 8/9 D1176 7/6 EP81i 9/- PL81 12/6 ZUl7 7/6 

High Stability Resistors !W 5% 50 a to 1M, 9d. Midget Ceram'e, 500 v. Ed. 
Coax. Super quality lie., 6d. yd. Plugs 9d. Sockets 9d. Silicon H.T. Recta. 
250v. 300 MA Nn. s ; in. 8/8. Contact Cooled 250v. 50 MA 6/8. 85 MA 8/6. 

NEW TRANSISTORS BY MULLARD. (11 IS. urs . 0066, 25/ -; 0044, 
0045, 9/-; 007o. (1171. 8 / -: (9 72, 7/6: 0 72 n194919 91 in pre. 16/-; 
0074, 0075, 0('7*'. Cl"'I. 7/6: 111,1. (1l'170. 9/6. 

VALVES MATCHED IN PAIRS 
EL34 27/8. EL84 15/-, N709 15/ -, GVfiG 15/ -, 6BW6 14/- per pair. Push 
Pull O.P. Transformer for above 3.15 a 14/6, P. A P. 1/6. 12in. P.M. 
Speakers 3 a 24/8. Baker's "Selhuevt" 1100. 15 a 15W, 80 / , 12in. Stereo 
Model, 87.7.0. 

SETS OF VALVES 
DK91, DF91, DAF91. 11L93 or 1)1.94..19/8 E01142, EF41, EBC41, 
DK96, DF96, DAF96, 1/L96 27/6 E1.41; EZ40 97/e 
103. 1F1, 1FD1, 1P1 27/6 UCH42, 0F41, UBC41, 
1115, 1T4, 1.85. 384. or 3V4 19 /6 ÚL41, ÚY41 55 /- 
Postage and packing 6d. Over £1 post free. C.O.D. 2/8. 
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MINIATURE TRANSISTOR AMPLIFIER 

NEW miniature transistor amplifier has 
recently come on to the market which has 

been designed for general use in intercom sets and 
portable record players and similar equipment. 
Its actual dimensions are tin. x lin. x lin. and it 
uses for power a standard 9V battery in a three - 
transistor circuit. 

A feature of this amplifier is that it does not 
incorporate a transformer although one may be 
used if a high impedance input needs to be used. 

The price of the amplifier (type 125) is 45s. and 
it is made by Technical Suppliers Ltd., Hudson 
House, 63 Goldhawk Road, London W12. 

The new twin -track Grundig tape recorder. 

845 

A Taylor model Il Edgewise meter. 

MINIATURE METER 

THE model Il Edgewise Meter is a Taylor 
instrument designed for special applications. 

Its very small dimensions give it obvious advan- 
tages over meters of more conventional size, the 
length of the scale being only 1 #in. The meter is 
built into a transparent case and a wide range of 
sensitivities is available, commencing at 50µA. 

The model Il is made by Taylor Electrical. 
Instruments Ltd., Montrose Avenue, Slough, 
Buckinghamshire. 

A miniature transistor amplifier from 
Technical Suppliers Ltd. 

NEW TWIN -TRACK TAPE RECORDER 

ONE of the latest model tape recorders from 
Grundig (Great Britain) Limited, is the TK41. 

This is basically the twin -track version of their 
model TK40, but is equipped in addition, with a 
7W output stage with separate bass and treble 
controls. The loudspeaker is fed with a reduced 
output power to prevent damage to the loud- 
speaker when the volume control is at maximum. 

Inputs are provided for microphone, telephone 
adaptor, radio extension loudspeaker /gramophone 
pick -up and radio diode. There are also facilities 
for the connection of a remote control which can 
be fitted as an accessory. 

The TK41 costs 75 guineas, including the micro- 
phone, and is made by Grundig (Great Britain) 
Limited, 40 Newlands Park, Sydenham, S.E.26 
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The Sound Stereo Addon Unit. 

STEREO UNIT 

A USEFUL extra for owners of 1963 Sound tape 
recorders, models 42, 44, 38A and 40A, is the 

Sound Stereo Addon Unit. This unit is connected 
to any of these recorders by a special lead and 
enables pre -recorded stereo (four track) tapes to 
be reproduced. 

The Addon unit is an amplifier matched to the 
tape recorder, and is capable of giving over 3W 
output. The printed circuit uses one ECC83 and 
one ECL86 valves. The cabinet has been designed 
to harmonise with the style of the tape recorders. 

The cost of the unit is £14 14s. and it is made 
by Sound Tape Recorders (Electronics) Ltd., 784- 
788 High Road, Tottenham, London N17. 

POCKET SIZED INSTRUMENTS 

TWO radio servicing instruments made by Don 
Bosco, an American firm, can now be obtained 

in this country. They are both pocket sized and 
are carried as a pen, being less than 6in. long and 
only din. in diameter and being fitted with a pen 
clip. 

The "Mosquito " signal injector, one of the 
instruments, provides a signal source (lkc /s with 
harmonics to 30Mc /s) for various applications. It 

January, 1963 

generates a signal covering the audio i.f. and r.f. 
spectrum in any circuit under test. 

The "Stethotracer " is a multipurpose instru- 
ment to be used alone or with a range of acces- 
sories as a complete signal tracer. 

Both these instruments use a self contained 11-V 
battery for power. The cost of the " Mosquito " is 
£5 15s. and the "Stethotracer " is £12 15s. The 
U.K. suppliers of all Don Bosco equipment are 
Unitec, 57 Longfield Road, Harpenden, Hertford- 
shire. 

NEW PORTABLE RECEIVER 

THE latest transistor receiver to come from the 
Ever Ready Co. Ltd., is the Sky Master. This 

is a six -transistor model covering Long and 
Medium wave bands. It is available in either blue 
or tan and it operates from a PP7 battery. The 
price is £17 17s. which includes purchase tax and 
battery. 

Ever Ready Co. (G.B.) Ltd., Hercules Place, 
London N7. 

Ever Ready's latest portable receiver. 

International Conference on Satellite Communication 
About 500 satellite communication experts, 

from several countries, gathered at the Institution 
of Electrical Engineers in London for the Inter- 
national Conference on Satellite Communication 
held in November, this year. 

The Conference, organised by the Electronics 
Division of the I.E.E. was opened by Sir Ronald 
German, Director General of the Post Office. 
Others taking part were Captain C. F. Booth, Mr. 
F. J. D. Taylor and Mr. W. J. Bray (the British 
Post Office team responsible for engineering the 
Goonhilly project) and Mr. E. F. O'Neal, in charge 
of the Telstar project from the United States side, 
who was accompanied by other leading U.S. 
engineers from the Bell Telephone Laboratories 
and elsewhere. 

More than 60 papers were presented and dis- 
cussed, the object of the Conference being to bring 
together a representative cross -section of those 
actively concerned with furthering the science and 
technology of communications satellites and 
associated ground stations. 

The Conference was divided into 11 sessions. 
Three dealt with aspects of complete satellite com- 
munications systems, and a further three with 
ground station aerials. 

Projects Telstar and Relay, the first experimental 
systems involving active civil communications 
satellites, occupied two sessions devoted to the 
satellites themselves and the associated ground 
station equipments. 
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MAILPLAN OFFERS 

Dept. PW 138 Lewisham Way, New Cross, 
London, S.E.14. TlDcway 6667 

Immediate Despatch Service ! 

Best Value for Money ! 

All items advertised have been approved 
by our technical team of qualified 
engineers. 

TWO SENSATIONAL 
TRANSISTORISED INTERCOMS 

HANDY INTERPHONE 

For Home, Workshop, Office. 
two -way calling. Consumes 
current only when talking 
or calling. Housed in attrac- 
tive plastic cabinets with 
chrome stands. Completely 
portable. Master and sub- 
station. Replacement battery 
only 2 /tì. 

MAILPLAN PRICE 

89/6 
Incl. PP3 battery, and 25 

a 6 yds. lead with plugs. 
Tnday's value P. & P. 31 , 

7 Station De Luxe 
Transistorised Intercom 
The very latest in Office and 
Factory communication. Call- 
ing Is audio and visual. Battery 
operated but consumes current 
only when calling or talking. 
Neat compact attractive units. 
up to 6 extensions supplied sep- 
arately. Battery life 300 hours. 

Master 14 GNS. Post free. 
Extension 2 ens. Post free. 

HALF THE PRICE 
OF OTHER MAKES 

Construct your own Record Player, Intercom. 
Tape Recorder etc. with the 

PK.543 SUBMINIATURE 4- TRANSISTOR 
PUSH -PULL 52/6 AUDIO AMPLIFIER 

An assembled and wired miniature 
amplifier incorporating output 

transformer, and 4 transistors. 
class B, 200 m. watts. All connec- 
tions for battery. speaker and 
volume control. The quality is 

amazing. Complete with instructions 
and circuit P217A. Size 3 x 15/sy x 

S ohm speaker to suit above, 2'-. Flux 16'6 P. & 
density, 7,000 gauss. Power, 200 mW. 1 -- 

M178 CRYSTAL LAPEL MIKE 17/6 
!n0.á.000 cos. loin. dlam_. Sat. lead. P.& P. ii'. 

SLIM CRYSTAL 3 -way MICROPHONE 

Hand held, 
Stand mounted. 
or 
Suspended by leveller cord. 

MODEL 100C 396 Post Free 
Check the spec. and judge l'or 
yourself. Response 60- 10,000 cps. 

alit -in ON -OFF Switch. Output 
evel -52 dB. Omni- direotlonal. 

Termination above 500 K ohms. 
Satin Chrome Finish. Accessory Table 'l'op Stand. 8 /6. 

SERVICE ENGINEERS ! 
The most useful tool 

the D900 
TRANSISTOR 
TESTER 
POWER SUPPLY 
1.A null ì SAVING 
sl'L'ED 1' .dIMPLE 
ONLY Ask far full tech - 

£1 0 nrmisra i speciflca- 

money con buy . 

Checks Alpha gain (Current gain -AC, 
Checks Beta gain (Current gain under 
DC conditions). 
Measures Leakage currents between 
Collector /Base and Collector /Emttt.v 
at any voltage between zero and 2a 5'. 
specially designed for all receiers 
using PNP 'transistors. 
Slat' 5/ x 3 x 2; in. 
NOW you can carry out fast testing of 
transistors and miniature transistor 
receivers without removing transistors 
from circuit. Self- contained signal 
tracing oscillator, self- contained varia- 
ble power supply. 

Miniature Clear Plastic Panel Meters 
FOR YOUR HOME BUILT TEST EQUIPMENT 

IS NI I('ItOA'INIETElts Model MR..25 0 to 50 ttA .. 36/6 
Model MR.250 0 to 500 ; A .. 32/6 

I1(' 1111.LIAM'SIETIsR Model MR.21 0 to 1 mA -. 27/6 
1!1 models Individually Boxed and Fully Guaranteed. 
l'. & P. 2/6 each. 
"S" METER MOI)1 /I. tilt. 21'. Standard 

)lam" Signal strength indicator. Cali- 
brated in "S" units from 0 -0 with scale 
terminating in +10 to +30 dB calibra- 
tions. Additional full scale calibrations 
of 0-5±0-10 in linear scale divisions, 35/ -. 
VU METER. MODI:I. \'lt. IP. Cali- 
brated and damped in accordance with 
Standard VU Meter Practice. Upper scale 
reads -20 to +3VU. Lower scale 0- 1004.0 
modulation. Uses precision carbon him multiplier resistor' 
and full wave rectifier:. '52 /6. 

SKANTEST -THE LOWEST PRICED 
L.O.P.T. TESTER 

Tests TV Windings fo shorting turns by unique pulse method.' 
This compact Instrument can save you pounds. It detects a single shorting turn in a line output transformer, deflector coil ' 
or other Windings. The pulses provided by the instrument 
detect intermittent faults. In position one, the continuity of 
the Windings is checked; in position two, high impedance coils, 
and in positlnn three, Into Impedance coils. Once you have 
used the r ;liant -t you will retard it as a must in TV Servicing. 

Exclusive Mailplan Offer 99/6 P. & P- 
2/9 

TRANSISTOR MEGAPHONE 

,l 

MODEL ER304 
The smallest ever! Incorpo- 
rates printed circuit ampli- 
fier with current limiting 
device to give effective bat- 
tery life, Range up to 1,000 
feet. Size loi x bin. dia. 

12 GNS. 
Complete with batteries and 
shoulder strap. Post free. 

MULLARD TAPE RECORDER AMPLIFIER 
Printed circuit board and set of 27 capacitors 28I- PP. 

plus 1/6 
ranging ranging from 50 + 50 loF at 350 v. to 47 pF. 

PORTABLE SOLDERING IRON Model SPI 
30 Watt 230 Volts 

(Size 103'in. 6iin. when not in use.) 
Designed on an entirely new principle for light- weight applications. Highly stable 
heat characteristics ensure long life. 
Removable handle permits iron to be 
carried safely even while hot. Supplie i 
complete with Vinyl bag, lead and 
plug. Spares available. 
Element 416. P. & P. 6d. 

189F'.&P.l_ 

MODEL V -7A /F 
VALVE VOLTMETER 
Equal to many higher priced instruments. 
Gold -plated printed- circuit. High input im- 
pedance (11 meg- ohms). The V -7A measures 
A.C. volts (0- 1.5..5, 15, 50, 150, 500, 1.500) R.M.N. 
and A.C. volts (0 -4, 14, 40. 140, 400, 1,900 and 
4,000. pk: to -pk. D.C. volts (0 -1.5. 5, 15. 50, 150. 
500, 1,5001 Ohms (with 10 ohms centre) Xi, 
X10, X100. X1,000, X10K, X100K and Xl megohm- 

£19.18.6 Complete with 32-page handbook 

1101)19. V-7.1. (in kit form). £13.18.6 
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, TRANSISTOR 
AMPLIFIERS 

WATT 3 TRANSISTOR AMPLIFIER 
READY BUILT 

45/- Plus 1 ¡6 
P. & P. 

s w. Peak output. 

Outputto3 ohm speaker. 

Push -pull output stage. 9 volt operation. 

A printed circuit high gain amplifier. Size 5" x 2" x I ". Three 

Newmarket Transistors (two NKT 251 and NKT 252). Ideal for 

intercom or as record player amplifier. 

2 WATT 4 TRANSISTOR AMPLIFIER 
READY BUILT 
A 2 watt 4 transistor amplifier with 2 

driver and push -pull stage. Size 5- x 

2" x I¡ ". Plus 1/6 P. & P. 62/6 

THE NEW 
TRANSISTOR s PANDORA 
Designed by 

Mel Electronic 
USING NEW HIGH GRADE PARTS 

TOTAL BUILDING COST 

ONLY £6.19.6 
FULL AFTER SALES SERVICE 

Obtainable 
from your 

local stockist 
or in case 

of difficulty 
DIRECT 
FROM 
MEL 

ELECTRONIC 

MEDIUM WAVE & LIGHT ON 

LONG WAVE 
6 TRANSISTORS + DIODE 

SUPERHET CIRCUIT 
AUTOMATIC WAVECHANGE 

500mW PUSH -PULL OUTPUT 

PRE -TINNED PRINTED BOARD 

EXCELLENT RESULTS 

Please send S.A.E. for full details of these and other transistor designs 
REAR OF 240 HIGH STREET 

BECKENHAM, KENT MEL ELECTRONIC CO. 

an important new book for 

technicians, amateur and 

apprentice service engineers 

Servicing Transistor Radio 

and Printed Circuits 
Leonard C. Lane 

Edited by E. A. W. Spreadbury M.Brit.I.R.E. 

This book, based on an outstandingly successful book 
originally published in the U.S.A., has been com- 
pletely anglicized with all line illustrations redrawn to 
conform with current British practice. It gives, in the 
language of the practical man, a working knowledge 
of the theory of transistors as well as the applications 
and techniques. Printed circuits have been evaluated 
from the servicing standpoint and simple repairs to 
them are discussed. 

42s. net by post 42s I Id 260pp. plus 16pp. plates 

obtainable from leading booksellers 

ILIFFE Books Ltd. 
DORSET HOUSE STAMFORD STREET LONDON S.E.I. 

££££££££££££££££££££££££ 

£ 
£ 
£ 
£ 
£ 
£ 
£ 
£ 

£ "Correspondence" courses and now new full - 
time TV and Electronic Servicing Certificate 

£ courses planned to commence in April. 
{ Register NOW 

{ Mr. J. SYKES 
£ ,M.I.E.E., 

£ Principal: 

£ BRITISH NATIONAL RADIO SCHOOL 

{ Red Lion Court, Stalbridge, Dorset 

MONEY MONEY 

MONEY ! 
There's bags of it in Radio and TV 

if you know your stuff! 

and if you don't we will teach you. 

£ 
{ Britain's premier Radio School 
{ specialising in City and Guilds examinations. 

£ 
£ 
£ 
£ 
£ 
£ 

£ 

£ 

£ 

{ 

£ 
£ 

£££££££££££££££££££££££££ 
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some further notes on 
the Reen91 

AMMINNOW 

SOME OBSERVATIONS AND 
RECOMMENDATIONS BY THE AUTHOR 
OF THIS POPULAR P.W. RECEIVER, FOR 

THOSE WISHING TO BUILD IT. 

INCE the publication of the Regency in the 
April 1962 issue Of PRACTICAL WIRELESS, a fair 
amount of correspondence has taken place with 
readers, and it is the purpose of this article to 
summarise the main points raised. 

Among readers who experienced difficulties with 
the receiver, there were three main complaints: 
(1) insensitivity (2) difficulty in following the 
" adjustment " procedure (p.1129) (3) instability. 
These three subjects will be dealt with in order, 
the last mentioned at some length. 

Owing to the exigencies of printing, the writer 
did not have an opportunity of reviewing proofs 
prior to publication and a few small changes 
passed uncorrected. 

Insensitivity 
(1) The Regency was designed around two 

SB305 transistors (surface barrier type) and two 
0072 transistors. Since SB type transistors are 
manufactured by only one company (Semicon- 
ductors Ltd.) and are not very widely retailed at 
present (though generally available by post) 0C45 
transistors were editorially substituted in the blue- 
print. 

Ordinary junction type R.F. transistors such as 
the 0C45 and 0C44 are very widely retailed and 
the Editor felt that these would be likely to give 
reasonably satisfactory reception in most areas. 

Correspondence since this date has revealed that 
many readers are not able to obtain sufficient 
volume in this way, and the writer therefore 
strongly recommends the use of the surface 
barrier types employed in the prototype. The 
SB078 transistor is, incidentally, a perfectly good 
substitute for the SB30S in this circuit. 

This does not mean that only surface barrier 
transistors may be used for Trl and Tr2 to 
give good sensitivity. Any of the new diffused -base 
types (OC169, 0C170, OC171 and equivalent type 
transistors) may be used in principle, especially for 
Trl, but owing to the very high gain of these 
transistors, it may be found necessary to include a 
resistor in the emitter lead, especially of Tr2, in 
order to obtain stable performance. The value of 
such resistors can best be found by experiment, 
other component values not being affected. 

By D. B. Pitt 

Adjustment Difficulties 
(2) The writer's semi -profile drawings of the 

volume controls appeared on the blueprint in 
" plan " view. Since the controls are symmetrical 
in form, the " plan " view is capable of two inter- 
pretations and some beginners to radio construc- 
tion unfortunately chose the wrong sense. This 
error resulted in the reversal of the terms " clock- 
wise " and " anti -clockwise " in the portion of 
text headed "Adjustments" and caused some 
confusion. 

Looking at the front of the receiver, full clock- 
wise rotation of the sensitivity control should be 
arranged, of course, to produce maximum 
resistance between points 26 and 27. 

Instability 
(3) During the two months following publica- 

tion of the Regency, a number of readers reported 
instability in the receiver and these have been 
carefully analysed. 

Instability often occurs in receivers through 
irregular coupling of the stages by reason of a 
shared battery resistance. This is most common at 
high supply voltages. Since the Regency uses 4-IV 
instead of the more usual 9V, and the battery is 
by- passed by a 100µF capacitor, instability from 
this cause is hardly likely to occur and may safely 
be ignored. 

Reflex receivers run the risk, however, of a 
special type of instability peculiar to their design. 
This arises from the presence of inductive ele- 
ments in both collector and base circuits. 

For efficient performance, the R.F. choke in- 
ductance must be kept high, especially if reception 
on the long wave band is required. The impedance 
presented by the choke at the higher frequencies 
(200 -300m) may now be so great as to react with 
the inductance of the medium wave coupling coil 
so as to set up an audible oscillation. The 
inductance of this coupling coil must therefore be 
kept as low as possible consistent with reasonable 
transfer of signal. 

The aerial rod assembly specified (Repanco FR2) 
has medium -wave coupling within the required 
limit. Likewise, the hand -wound coil and frame - 
aerial described (p.1129) are " tapped" at a point 
well within the limit of safety. 
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The Editor was kind enough to allow the writer 
to examine a Regency receiver submitted by a 
reader who complained of unstable performance. 

Of the five inductors used, none were of the 
specified type, so that instability could have arisen 
in a number of ways. Nevertheless, the receiver 
functioned perfectly as soon as a suitable medium - 
wave coil was substituted. 

The aerial assembly employed by this reader, 
although a near enough substitute for use in a 
superhet receiver (for which most of such com- 
mercially supplied " aerials " are intended) was 
not a near enough substitute for use in a reflex 
receiver of high R.F. gain such as 
the Regency. 

The inductance of the coupling 
coil rises with increased rod 
diameter, with increased number 
of turns, and with increased 
wire diameter. In the case of the 
receiver examined by the writer, 
the increase was due to all three 
causes together. 

This defect can, of course, be 
readily cured by simply removing 
a few turns from the medium -wave 
coupling -coil. 

To a few readers who had 
purchased an unsuitable aerial 
assembly and who did not care to 
tinker with an expensive com- 
ponent, the writer suggested plac- 
ing a small resistor (typically 
10052) across the medium -wave 
coupling -coil so as to shunt part 
of the signal. This has the desired 
effect at the cost of some slight 
loss in sensitivity. 

A resistor (typically 1.00052) 
placed across the R.F. choke, 
gives a similar effect but, of 
course, needlessly reduces the 
efficiency of the long -wave band. 

Loudspeaker 
Details of the loudspeaker were unfortunately 

omitted from the blueprint. The speaker used by 
the writer was an Elac Tin. x 4in. and this, or a 
similar type, is recommended. The Regency circuit 
will drive any large -diameter, high -flux speaker of 
from 2 to 552 impedance. 

Short -wave Reception 
The frame -aerial described on p.1129 is for the 

medium -wave band. If the Surface -Barrier tran- 
sistors preferred by the writer are used, reception 
up to at least 5Mc /s may readily be obtained by 
simply reducing the number of turns on the frame 
aerial. The tapping, as before, should be after the 
first turn. 

The hand -wound ferrite -rod aerial described does 
not offer quite such good possibilities owing to 
losses within the ferrite at high frequencies. Never- 
theless, good "top band" and trawler band at least 
may be expected by reducing the number of turns. 

Car Aerial 
A number of readers have requested details of 

how to make the Regency work inside a car, using 
a standard " whip " type rod aerial. 

WIRELESS January, 1963 

For this, a length of co -axial cable is required. 
The outer braid is attached at one end to the 
frame of the car (preferably at the whip aerial's 
fixing screw). The other end of the outer braid 
goes to point " Y " in the receiver. The inner con- 
ductor of the cable is attached at one end to the 
metal of the " whip " itself and at the other end 
either directly to point 29 of the receiver or via a 
47pF capacitor to the side -tag of the tuning 
condenser. 

S.B. Transistors 
The S.B. transistors used by the writer in the 

The original P.W. Regency. 

prototype receiver may be obtained from many 
advertisers in this magazine. 

In case of difficulty they may be ordered directly 
from " Semiconductors Ltd. ", Cheyney Manor, 
Swindon, Wilts. Types SB305 and'SB078 are about 
equally suitable. 

JOIN THE PRACTICAL GROUP 

PRACTICAL TELEVISION 2i- 
Every Month 

PRACTICAL MECHANICS & SCIENCE 2t- 
Every Month 
Devoted to Mechanics, Science and Invention 

PRACTICAL MOTORIST 
Every Month 

PRACTICAL HOUSEHOLDER ... ... I'3 
Every Month 
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SURBITON PARK (RADIO LTD. 
FOR POST HASTE -POST FREE SERVICE 

MARTIN REGORDAKITS 
HALF TRACK 

B.S.R. TD2 Monardeok, latest model 3 1In. spool 
Deposit 81.0.0 and 9 monthly £1.1.0 

Tape Amplifier lee B.S.R. desk, printed circuit ready wired. with 
ECC83. ECL82, EM85 and EZ81. Complete with all 
plugs, sockets. panels, knobs, etc. The whole amplifier 
mounts onto the deck, making a self -contained unit.... 
Deposit 81,0.0 and 8 monthly 11.1.0 

Cafe with 7fn, x 4in. speaker, in two tone grey £4.4.0 
Complete Kit as above 022.0.0 

Deposit 82.4,0 and 12 monthly 81.16.8 
The above recorder can be supplied assembled, tested and corn. 

plete with tape and microphone for 225.0.0 
Deposit 8£,10.0 and 12 monthly 22.1.6 

Colleen Studio Doak. Very latest model 3 speeds 7in. spools 812.10.0 
Deposit 21A.0 and 12 monthly 01.0.8 

Tape Amplifier for studio deck, with ready wired printed circuit 
control and Input panels, mains and output traneforrners. 
Complete with valves, knobs, plans, screws, ear. 6I'S8, 
EC083, 2284, EZ81, OAS] and 2 EL84, 3 watts output. 
Magie eye, radio and mie. inputs. EX 1. /S socket. top 
and monitor controls. can be used as an amplifier 211.11.0 
Deposit 11.4.0 and 12 monthly 18/- 

Okge for above including 91e, x Din, speaker 
Total Kit at above 

Depostt 22.18.0 and 12 monthly 82.8.2 
We can offer the above recorder, complete with tape and micro- 

phone, in a De Luxe two tone grey cabinet, assembled for 285.0.0 
Depoelt £3.10.0 and 12 monthly 12,18.2 

This Machine is listed at 30 one. by makers and is a very good buy. 
Building Instructions available at 2/8 each kit (refunded it kit bought) 

QUARTER TRACK 
£9.9.0 H,B,R. TD2 211.11.0 

Deposit 21.4.0 and 1.2 monthly 19/- 
Tape Amplifier as over, but quartet track 29.0.0 

Deposit 21.0.0 and 9 monthly 11.1.0 
Case, two tone grey, with speaker r 14.4.0 

£8,8.0 Complete Kit as above 188.0.0 
Deposit 22.10.0 and 12 monthly 82.1.8 

Collars Studio Denk, 4 track 217,17.0 
Deposit 21.18.8 and 12 monthly 81.9.5 

Tape Amplifier, as over, but 4 track 212.12.0 
Deposit 81.7.0 and 12 monthly 81.0.8 

Case with gin. x Din. speaker £5,5.0 
Complete Kit 4 track Collar, 214.0.0 

Deposit 83.8.0 and 12 monthly 82.16.6 
Tape Pre -amplifier for Collate° deck, with power supplies, EC('8:t, 

ECL82, EL80 and EM83, Radio and Mk. sockets, gives 
an equalised output of 400 m /Volts 

Hall Track 88.8.0 
Depoelt 11.0.0 and 8 monthly 21.1.0 

Quarter Track 19.9.0 
Deposit 21,9,0 and 9 monthly 21.1.0 

Marriott Tape Heads. 4 track type LiRPS /7 and L /ESI9 Record/ 
Playback and Erase with mounting bracket for Studio 

55.5.0 deck. 
229.0.0 Pair Complete (Marriott list price le 28.14.0) £4.4.0 

Marriott 2 track type RIRPII EecordtPlayback only with bracket 
for Studio deck. Ideal Srvt head 21.7.8 
Pressure pad (Studio deck only) 8/8 

Brenell Mk. 5 dank, I track, 4 speeds 229.8.0 
Deposit 281.8 and 12 monthly 12.8.7 

Brenell Mk. 5 Amplifier, with power 224.0.0 
Deposit 22.8.0 and 12 monthly £1.19.10 

JASON F.M. TUNERS 
F7611. complete with valves 28.17.8 

Deposit £1.1.0 and 6 monthly 21.2.9 
FMT2, complete with valves, Leu Power 87.17,6 

Deposit 21.0.0 and 7 monthly 21.2.6 
F5112, complete with valves. Self powered 29.15.0 

Depoelt 21.0.0 and 9 monthly 81.1.6 
F2112, complets with valves. Less power 29.12.8 

Depoelt 81.0.8 and 9 monthly 11.1.4 BIM, Complete with valves. Sell powered 812.0.0 
Deposit 21.4.0 and 12 monthly 19 /10 

Power peek kit ready drilled chassie fo FMT1, etc. 22.12.8 
The iaalrnctlon books are included in all kits but are otherwiee 2/8 
111/9, switched F.M. and TV. Sound self powered. All valves., 214.15.0 

Deposit 81.8,8 and 12 monthly 21.4.5 
Mercury 2 as JTV /2 but lees power. with all valves 210.15.0 

Deposit 81.0.0 and 8 monthly 11.8.8 
The instruction book is again included but is otherwise 3/8 each. 
All the above units are available ready built and aligned. Price on request. 

RADIO TUNERS 
Armstrong T4 C. V.11.1". Tuner, self powered 219.19.0 

Deposit £2.3.8 and 12 monthly 21.12.9 
Armstrong ST3 Mk. 2, AM /FM Tuner, self powered 227.16.0 

Deposit 22.16.6 and 12 monthly 22.8.1 
Armstrong AF208 AM /FM Radio chassis, Baas and Treble 

controls, P.C. inputs, etc. 222.18.0 
Depoelt 22.8.6 and 12 monthly 21.17.9 

Armstrong Jubilee Mk, 2. AM /FM with Push -pull output 180.12.0 
Deposit 28.3.0 and 12 monthly 22.10.8 

Armstrong Stereo 55 AM /FM Radio Chassie, Separate tone and 
volume controlo 282.15.0 

Armstrong Stereo 12, Mk. 2, AM/I'M Radio chaaets, Fueh -pull 
output stage, both channels 243.10.0 
Depoelt 24.7.0 and 12 monthly 23.12.4 

Brass dial escutcheon Is availably for ÁF`208 and Jubilee. 7/8 
QUAD. F.M. TUNER 228.1.9 

Dylssit 02.17.9 and 12 monthly 12.8.6 

AMPLIFIERS (MONO) 
Linear L45 Three vale :uuplinrr 
Linear Diatonic Five valve, Push -pull 

25.19.8 
£12.12.0 

Depoelt 21.7.0 and 12 monthly 21.0.9 
Dalai DPA15 Main amplifier, Five valve, Push-pull 215.15.0 

Deposit 81.11.9 and 12 monthly 21.6.1 
Dalai DPA15 Pre- amp80er, callable magnetic pickups 29.9.0 

Deposit 21.0.0 and 9 monthly 81.1.0 
Leak TL12 Main amplifier only 218.18.0 

Deposit 12.0.6 and 12 monthly 11.11.1 
Leak Varielope Preamplifier 215.15.0 

Deposit 11.11.6 and 12 monthly 11.8.1 
Quad Main amplifier 122.10.0 

Deposit 19.1.0 and 12 monthly 21.17.4 

AMPLIFIERS (STEREO) 
Dalai AC202, Integrated £12.12.0 

Depoelt 21.7.0 and 12 monthly 21.0.8 
Dahl GA505, Integrated 218.18.0 

Deposit 22.0.0 and 12 monthly 21.11.1 
Dalai Stereo Five, Pre -amplifier 011.11.0 

Deposit 21.4.0 and 12 monthly 10 /- 
Leak Stereo 20, Main amplifier 280.0.0 

Depoelt 18.4.6 and 12 monthly 12.10.8 
Leak Varielope Stereo Pre -amplifier 225.0.0 

Depoelt 12.10.0 and 12 monthly 22.1.8 
Quad 22 Stereo Control Unit 125.0.0 

Deposit 22.10.0 and 12 monthly 22.1.6 

GRAMOPHONE UNITS 
B.S.R. UA 14 Test I 87.16.0 

Deposit 21.0.0 and 7 monthly 11.2.8 
Garrard 'I'A Mk. 2 CC8 211,18.0 

Deposit 11.1.0 and 8 monthly 21.1.9 
Garrard Autoslim DC8 28.14.8 

Deposit £1.1.0 and 8 monthly 11.1.9 
Garrard Autoslim De Lose GCS 112.14.8 

Deposit 21.5.8 and 12 monthly 11.1.1 
Philips AG1018 with etereo cartridge 218.18.0 

Deposit 21,10,0 and 12 monthly 21.2.4 
Connoisseur Craftsman 118,8,5 

Deposit 21.19.6 and 12 monthly 11.9,lÓ 
Goldring Lenes GL 58, less cartridge 117.15.5 

Deposit 21.5.11 and 12 monthly 11.9.8 
Garrard 4HF GC8 119.19.0 

Depoelt 22.1.8 and 12 monthly 21.11.1 
Garrard Lab Type "A" t4C8 121.18.10 

Deposit 22.7.4 and 12 monthly 21.18.1 
Garrard 301 282.18.8 

Deposit 22.8.9 and 12 monthly 21.17.9 
Garrard 301 Strobe 224.10.3 

Deposit £2.9.0 and 12 monthly 22.0.8 

LOUDSPEAKERS 
Goodman. Ad elte 8 15.17,7 
Axiom 10 87,0.0 
Axiom 201 110.7.0 

Deposit £1.1.0 and 8 monthly 11.5.9 
5K /80XL 27.0.0 
Wharfedale Super 8 /FS /AL 26.9.11 
Super 8 16.9.11 
2612 /DD 211,10.0 

Deposit 01.7.6 and 9 monthly 21.4.9 

48 SURBITON ROAD, KINGSTON -UPON -THAMES, SURREY 
Established over 30 Years Telephone KIN 5549 

We pay all postage and insurance. All orders despatched same day. Money refund guarantee. 
Hours: 9 a.m. -6 p.m. (1 p.m. Wednesday). We do not close for lunch. Open all day Saturday. 
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EXPLORE 
the P.W. `MERCURY' 6 

WORLD!! PRINTED CIRCUIT VERSION 
on 

SHORT WAVE 
with our exciting new 

"VENTURE -I" KIT 
Covers both 20M and 40M 
bands (switched). Band 
spread tuning. Aluminium 
chassis. Three ceramic air 
spaced tuning condensers, 
valve, plugs and sockets. 
hardware, etc. Full building 
plans provided. 
COMPLETE FOR 

ONLY 
P.P. 216. 

High Imp. Phones 1416 extra. 

576 

The 'NORPAN' 
MAINS POWER PACK 

KIT 
FOR TRANSISTOR 

RADIOS 
Operates your radio direct 
from mains. Miniature Size - 
4 x 2 x I ¡in. In attractive 
two -tone plastic case. Assem- 
bled in an hour. Normal out- 
put 9 v. 100 mA. (Adjustable) 
Full Mains Transformer. Full 
wave germanium diodes. 
Cartridge fuse. 
Complete Kit with Plans 

35/- Plus 116 P.P. 
(Ready assembled 451 -). 

£9.17.6 
Plus 216 P.P. 

All parts required 
This fine new 6 Transistor Superhet 
gives superb performance on a 7 x 4in. 
speaker housed in attractive two -tone 
cabinet with ferrite aerial. LW and MW. 

TERRIFIC VOLUME ! ! 
WITH THE 

P.W. 6- TRANSISTOR 
Medium and Long Wave Pocket Superhet 

THE CONTINUED POPULARITY. OF THIS FAMOUS 
SET IS PROOF OF ITS VERY HIGH QUALITY AND 

FINE PERFORMANCE 

450 mW Push -Pull 
Output on 2 }in. 
P.M. Speaker. 
Printed Circuit. 
Guaranteed first 
grade Miniature 
Components. 
High Q Internal 
Ferrite Rod Aerial. 

All parts £7.19.6 Plus 
required 2l- P.P. 

For both of these fine kits every item down to the last nut and bolt is supplied together with detailed 
building plans. All parts sold separately. Send 116 (216 Mercury) for Building Plans (Free with Kit). 

PAY AS YOU BUILD SCHEME 

AT NO EXTRA COST the above sets may be bought in 3 complete stages of 5312 ( "PW" 6) or 
65110 ( "Mercury" 6) each plus 116 P.P. (state A, B, or C). 

ALIGNMENT SERVICE MAKE YOUR 
TO 

We offer a very comprehensive service for both the above versions purchased from us, 
including Fault Finding, at reasonable charges (write for details). 

N O R C O L LTD 147 LONDON RD., YORKTOWN, 
CAMBERLEY, SURREY CAMBERLEY 3743 

The new NOMBREX 
TRANSISTORISED WIDE -RANGE 

SIGNAL GENERATOR 27 
220 kc /s to 220 Mc /s 

RETAIL £7.10.0 gOCLefy j13 s. 
3'6 

36" Screened Test Lead 613 extra 

CASH WITH ORDER. REGRET NO C.O.D. 

IMMEDIATE DELIVERY 
Trade and Export Enquiries Invited 

CHECK 
THESE 

FEATURES 

COMPACT 
Only 6;- s 4j 

PORTABLE 
Weight 2 tbs. 

Aft-24 171 

ECONOMY! 
!IC. Battery 

DIRECT 
Calibration 

S.A.E. for 
MU technical 

leaflet. 

H.P. Terms: 

Send LS deposit 
pay balance 

81/- per month 

NOMBREX LTD. (Instruments Division 43) 
Estuary House, Camperdown Terrace, Exmouth, Devon, 

England. Tel. 3515. 

RECONDITIONED TV SETS 
ALL MAKES * ALL FULLY SERVICED * ALL 
GUARANTEED * NOT EARLY CONVERTED 

MODELS 

14" from £6.0.0 to 29.0.0 
3 -month Guarantee on Tube and Valves 

17" from f 11.10.0 to (20.0.0 
12 -month Guarantee on Tube, 3 -month on Valves 

WE ALSO STOCK SLIM -LINES 

from (23.0.0 to f33.0.0 
These sets are as new 

PERSONAL COLLECTION ONLY TO ENSURE 
SATISFACTION 

REBUILT TV TUBES 
All our TV Tubes are reprocessed to a high standard and are 
covered by a 12 MONTHS' GUARANTEE. Each tube is 
fitted with a new, top -grade electron gun, which is identical 
with the original, ensuring exact plug -in replacement. 
21 ", E6. I7', £5.10.0. 12 ", 14" and I5 ", £4.10.0 * Personal collection advised, carriage by arrangement only. 
f I Refunded from the above price if you return your old tube. 

PARK LANE RADIO LTD. 
548 ROMFORD ROAD, MANOR PARK, E.I2 

Phone: ILF 6044 
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Club News 
BARNSLEY AND DISTRICT AMATEUR RADIO CLUB 
Hon. Sec.: P. Carbutt, G2AFV, 19 Warner Road, Barnsley, 
Yorkshire. 

An illustrated tape- recorded lecture provided entertainment 
for members at the meeting on November 9th, the subject of the 
lecture being an expedition to St. Pierre. On November 23rd 
members had a chance to compare notes on their transmitting/ 
receiving apparatus at a display of equipment organised by the Club. 

Future Event: 
December 14th- "Receiver Construction ", by Mr. W. W. 

Williams. 

CHILTERN AMATEUR RADIO LUB 
Hon. Sec.: H. D. Coltman, G3PVJ, 301 Micklefield Road, 
High Wycombe, Buckinghamshire. 
The only meeting of this Club in November was held on Thursday, 
29th, and was devoted to a lecture on "Amateur Closed- circuit 

CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec.: C. Godsmark, G3IWL, 211 Manwood Road, 
London, S.E.4. 

The subject under discussion at the meeting on November 2nd' 
was the club contests held from time to time for members. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands,Avenue, Little - 
over, Derby. a 

November proved to be a busy month for members of this 
Society, beginning with the annual trip to London for the R.S.G.B.'s 
exhibition, on Saturday, 3rd. On November 7th a surplus sale was 
held and on the IOch some members took part in the second 
R.S.G.B. I-BMc/s contest. R. Cullen gave a talk entitled "Radio 
Controlled Models" on November 14th and the last official meeting 
for that month was devoted to a film show. 

The first meeting for December was taken up by another 
surplus sale. 

Future Event: 
December 12th- "The Club in Retrospect ". 

LEICESTER RADIO SOCIETY 
Hon. Sec.: R. E. Hill, 28 Fayrhurst Road, Leicester. 

At the recent A.G.M. of this Society the following officers were 
elected: Mr. M. (Harrison, chairman; Mr. R. E. Hill, secretary; and 
Mr. H. A. Gray, treasurer. 

Activity during the winter months will be confined to erecting 
the Society's operating room to be equipped with a 120W trans- 
mitter for the h.f. bands. 

MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Asfordby 
Hill, Melton Mowbray, Leicester. 
The informative lecture on "Crystal Grinding" given by G3FDF at 
the November meeting, was enjoyed by all those mem bers who 
attended. 

Future Event: 
December 20th -"Transistors ", by J. L. Bowleg. 

MITCHAM AND DISTRICT RADIO SOCIETY 
Hon. Sec.: B. Blandford, I Biggin Avenue,'Mitcham, Surrey. 

Planning and organisation for the Society's participation in 
N.F.D. were under discussion at the meeting on November 2nd. 
On November 16th, G8TB gave a talk entitled "Why be afraid of 
Transistors ?" 

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

This society ended November informally with a ragchew meeting 
on the 21st. 

On December 5th members enjoyed a film show. 
Future Event: 
December 12th -The Annual Dinner. 

853 

REPORTS OF CURRENT ACTIVITIES 

PURLEY AND DISTRICT RADIO CLUB 
Hon. Sec.: E. R. Honeywood, G3GKF, 105 Whytecliffe Road, 
Purley, Surrey. 

Mr. J. Vaughan, G3DQY, gave an interesting talk and demon- 
stration on November 2nd, dealing with "Pocket Paging Systems ". 
At the second meeting of the month, Mr. R. Sykes, G3NFV, talked 
about the "Ham Hop Club ". 

READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3E JA, Peacehaven, 9 Holybrook 
Road, Reading, Berkshire. 

G3NNG gave an interesting lecture to members on November 
24th; his lecture was called "Transistors v.h.f. and u.h.f. ". 

Future Event: 
December 29th -"Transistor Tx and Rx ". 

SLADE RADIO SOCIETY 
Hon. Sec.: D. D. S. Williams, 117 The Boulevard, Wylde 
Green, Sutton Coldfield, Warwickshire. 

The lecture given on November 16th, entitled "Construction of 
Printed Circuits ", was by member D. Wilson, who was followed 
by G. C. Simmonds, also a member of the society, and whose talk 
was called "An Analytical Review of D/F 1962 ". 

The most important meeting for November was the Annual 
General Meeting, held on the 30th. 

WIRRAL AMATEUR RADIO SOCIETY 
Hon. Sec.: A "Seed, G3FOO, 31 Withert Avenue, Bebington, 
Wirral, Cheshire. 

At the recent A.G.M., N. Kendrick was elected chairman, 
A. J. G. Keiller, treasurer, and A. Seed, secretary. 

On November 7th, the second lecture on s.s.b. was given by 
G3FOS, and on the 16th members attended the local R.S.G.B. 
lecture given by Dr. Jennison. 

LAST -MINUTE CHRISTMAS GIFTS 

No need to rush out to the shops. Here's 
one you can arrange now ... in a few 
moments . .. in the comfort of your own 4. 
armchair. A year's subscription for 

fin, PRACTICAL WIRELESS is the ideal gift for 4. friends who are radio enthusiasts. . 

But hurry! You must send now to make 
sure that first copies arrive in time for 

. Christmas. Simply send your friends' ,, 
names and addresses, together with your 
own, and remittance* to cover each 
subscription, to The Subscription Manager 
(G.3), Practical Wireless, Tower House, * Southampton Street, London, W.C.2. An 
attractive Christmas Greetings Card will 
be sent in your name to announce each gift. IV. 

OR 1.4 * RATES 
ISSUES):-U.K. U.KGEÉIF9.0, V. 

OVERSEAS El.7.6, CANADA LI.5.0. 
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Short -wave Listenerz' Log l NTERFERENCE can often be troublesome 
on the short -wave bands, and any method of 
reducing it is generally well worth while, especially 
when receiving weak, distant stations. Interference 
can be of several kinds, and may reach the receiver 
in various ways, thus the appropriate cure must be 
chosen. 

Interference is seldom troublesome when power- 
ful transmissions are tuned in. The strong signals 
reduce receiver sensitivity due to the AVC circuit, 
and in any case help to over -ride interference. But 
with weak signals and maximum receiver sensitivity, 
trouble from static, electrical equipment, etc., may 
be severe. 

A general background of clicks and similar 
noise, from electrical equipment, may be 
introduced through the mains, and in such a case, 
a mains suppressor will help considerably. Ready - 
made plug -in suppressors are available, but quite 
often a single by -pass capacitor, across the mains 
circuit at the receiver, will reduce such noise. 
Alternatively, one capacitor may be wired from 
each mains lead to earth, or receiver chassis. In 
A.C. /D.C. circuits, a capacitor from rectifier anode 
to chassis may be needed. Capacitors of 0.051AF to 
0.01µF, 500V rating are suitable suppressor com- 
ponents. 

Suppressor Chokes 
In severe cases, suppressor chokes may be used 

in series with the mains leads. For the average 
receiver, solenoid windings of about 200 turns of 
28s.w.g. wire, on }in. diameter or similar formers, 
will do. 

The complete suppressor is best enclosed in an 
earthed metal case. 

Aerial Filters 

If modulation hum and similar 
noises are evident, an aerial 
filter consisting of two 100pF 
capacitors and an H.F. choke will 
probably be needed to clear this 
trouble. The capacitors are wired 
in series with the choke joined 
from their junction to chassis. One 
capacitor is then taken to the 
aerial, and the other to the receiver 
aerial socket. This filter is particu- 
larly successful with A.C. /D.C. 
receivers, which should in any case 
be so connected to the mains plug 
that receiver chassis goes to mains 
neutral (black, or " N "). 

If interference ceases with the 
aerial disconnected, this indicates 
that it is not carried on the mains, 
and that the aerial, down -lead, 
earth and aerial coupling system 
may need modification. 

The aerial is best kept clear of 
sources of local interference -that 
is, away from roads, mains wiring. 
telephone wires, etc. Fitting an 
aerial up unnecessarily near to 

such interference sources is unwise. In some the 
aerial can be well clear, but any trouble taken to 
improve the aerial is always worth while. 

With end -connected aerials, the down -lead may 
also pick up interference, so it must be clear of 
house wiring. etc. If this is impossible, a simple 
wire dipole, with coaxial or twin feeder, will greatly 
reduce interference. 

Faraday Shield 
A coupling transformer incorporating a Faraday 

shield may be used between aerial and receiver. 
This provides normal electromagnetic coupling, but 
due to the presence of the shield reduces electro- 
static coupling. For general short -wave use, a 1+in. 
diameter former can be employed, with 28s.w.g. 
wire. The primary may be 14 turns spaced 
to occupy about I +in. 

For a balanced twin aerial feeder. take one lead 
to each end of the primary, and solder on a centre - 
tap, which is earthed. With a single aerial lead,.. 
take this to one end of the primary, and earth the 
other end. A layer of insulating material is placed 
over the primary. The shield is aluminium foil a 
little wider than the coil, and long enough to form 
a single turn. Insulation is placed so that the end 
of the shield is not electrically in contact with the 
beginning, and the shield is earthed. A layer of 
insulation is placed on the shield and the 
secondary, 14 turns, is wound on this. For a 
receiver with a single aerial terminal, wire the 
secondary to the aerial terminal and chassis (earth). 
For a receiver with balanced or dipole input, con- 
nect each end of the secondary winding to one 
input socket. 

This photograph shows the 15W home -made station of a member of the 
Central Radio Club, Prague, Czechoslovakia. 
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TOP QUALITY -LOW COST / Li R V. AMATEUR RADIO EQUIPMENT 

CR 66 COMMUNICATIONS RECEIVER * A CODAR KIT TRIUMPH 

NOW ... THE FINEST KIT 
EVER OFFERED ! 

This completely new Communications Re- 
ceiver with its many design features and 
handsome styling offers more in perfor- 
mance and quality than many higher 
priced units. 
Frequency Range 540 Kc /s to 30 Mc /s in four Band - 
switched ranges. Separate Main Tuning and Electrical 
Bandspread. Entirety new design High "Q" ferrite 
cored Coils. Oscillator Coils fitted temperature 
compensated trimmers for stability. Coil Unit is 
wired and assembled, and with the I.F. Transformers 
is supplied factory aligned and tested. Low loss Trolex 
glass alkyd switch wafers. Controlled regenerative 
I.F. amp. for maximum gain and B.F.O. Panel Ant. Trimmer. Delayed A.V.C. Cathode follower output for tape recorder, etc. 
3 watts output for external 2/3 ohm speaker. Four panel slider switches, On -Off/Standby- Receiver /A.V.C. On -Off/Speaker On -Off. 
Front Panel Silver and Black, control knobs Grey with Silver trim. Provision for EM 84 Signal strength indicator. Panel phone jack. 
Heavy gauge steel chassis, cadmium plated. Valve line -up: ECH81 /EBF89 /ECC81 /EL84 /EZ80. Instruction Manual, 17 pages. 
Cabinet site 16 x 61 x 81 ins. Silver Grey. For AC 200 -250 volts. (Export and Marine Model I IS volts). 

Complete Kit, £16.10.0 cart. CR 66 Cabinet £ I . 15.0 Signal strength indi- 1716 
less Cabinet and Indicator 61- catar with EM 84 

Instruction Manual only, 7'6. 

THE NEW CR45 * NEW STYLING TOP PERFORMANCE 
* Tunes 10 -2000 metres (5 Coils). * Separate electrical bandspread. * Three slow motion vernier drives. * Low loss polystyrene plug -in coils, factory aligned. * Dials calibrated in frequencies and degrees. * Power output 3 watts for 2/3 ohm speaker. * Valve line -up: ECC8I /EL84 /EZ80. * Front Panel Silver and Black, control knobs Grey. * Provision for panel phone jack. 

Superb styling. World -wide reception. Total building cost, with 2 Coils, 25 -75 and 60 -175 metres. 
Instruction Manual 11 pages, less Cabinet £6.19.6 3;br. 

CR 45 Cabinet Silver Grey, 12 x 51 x lin. sliding door for easy coil changing 2716 Extra coils, all ranges 419 
Instruction Manual only, 3'6. ALL PARTS AVAILABLE SEPARATELY 

each. 

THE MINI -CLIPPER * 
* Tunes 10 -2000 metres (5 coils). * Miniature I valve, all band receiver. 
* Low loss polystyrene 

plug -in coils, factory 
aligned. 

* Air spaced ball bearing 
condensers. 

* Provision to add two - 
transistor amplifier. 

* Battery lasts months. 
Can be built in one evening, will rece've Amateur and Broadcast 
stations from all parts of the world. Total building cost with 
one coil 25 -75 metres, Instruction Manual 4 pages, 36'6, carr. 216. 
Extra coils, all ranges, 419 each. Electrical bandspread available. 
All parts available separately. 

3616 

THE SUPER CLIPPER * 
* Tunes 10 -2000 metres (5 coils). * Large precision dial, dual slow 

motion drives. * Bandspread on all Bands * High gain valve /transistor hybrid 
circuit. * 2 Mullard transistor amplifiers, 
pre -assembled and tested. * Low loss polystyrene plug -in coils, 
factory aligned. * Batteries last months. 

Easy to assemble, this top performing All Band Receiver brings a 

new world of listening pleasure to your finger -tips at low cost. 
Total building cost with 2 Coils, 20 -60 and 55 -190 metres, 
Instruction Manual 7 pages, 8816, carr. 216. Extra Coils, all ranges, 
419 each. Front Panel, Silver Grey, 10 x 7 }in., 619. 

CODAR Equipment is famous for Top Quality, Peak Performance and Easy -to- Follow Instructions -no guesswork. 
All chassis are heavy gauge, pre -punched -all parts fit perfectly into place. All small parts, nuts, bolts, tags, wire, solder, 
etc., are included. No technical knowledge or equipment is required and Full After Sales Service is available. Hundreds 
of genuine testimonials from enthusiastic constructors can be inspected at our offices, or ask for copy. CODAR 
Receivers are supplied to Govt. Depts., Royal Air Force, Royal Navy and Educational Authorities. 6d. in stamps brings 
full details, illustrated leaflets. 

CODAR RADIO COMPANY 
24 CHAPEL ROAD, FISHERSGATE, PORTSLADE, SUSSEX 

G3IRE. Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT. G3IPA 
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CRYSTAL P. A P. R.C.S. TAPE 25 f- P. / ,'. 

R.C.S. 8 6 116. 1t SPECIAL TUNER lia g0 

Mf Covering medium wave Ideal for the 
a, it Record your favourite programmes. Variable 

g XMAS OFFERS Medium wave tuning. Triple wound Super 5 beginner! All components including case 
,as 

Hi -Q coil. Chassis and components colour I)<s 
(suitable headphones 9/8). Easily converted with FULL AFTER SALES SERVICE lye coded. Easily constructed. else 3 x 11 x lin. h to 1-transistor or 2 -stage transistor receiver. Ail parts, Instructions and layouut plane. 
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THE PERSONAL SET I 
For Private Listening 

An amazing little set, with built -in ferrite 
rod aerial bringing In medium wave at 
wonderful volume. Sturdy case. Size only 
li x 3 x 41n. Fits into the palm of the 
hand. Drilled chassie colour coded for easy 
assembly. 
Total Building 
Colts (Includ- 
ing earpiece) 

3216 
P. A P. 1/.. 

THE 'BIJOU' 
EASY TO BUILD TWO -STAGE 

TRANSISTOR SET 
The set that looks like a Radio Set. Attrac- 
tive Case. Mini .0005 Tuner. High Q Litz 
Coll. Works for months on No. 8 Battery. 
Simple to construct in 16 min. You can't go 
wrong. 

All parts available separately. 
Send FREE Layout plans 

S.A.E. for and parcs lists 
on any of these sets. 

We guarantee 
good resulte. 

Total Building Ousts r7 r,_ 
(including earpiece) iii P.rtr 

1 P. 

LISTEN TO THE WORLD 
on "TELSTAR" 

.p OUR EASY TO CONSTRUCT 

é 
I -VALVE SHORT -WAVE RADIO 

Total 

et! , ;r. BCosts g 

35 f- 

* Rece'ves speech 
and music from all over the world. 

Construction price includes valve and one coil 
covering 40 -101) metres. 
Can be extended to cover 10 -100 metres. 

ere Can be converted tu 2 or 3 valve. And all 
mains loudspeaker operatlón. 

The 
'REVILO' 
5 -STAGE 
POCKET 
TRANSISTOR 
PORTABLE 

Total 
Building 90I- Coste 

(Including 
earpiece) 

P. a P. 2/6. 

In attractive two -tone contemporary case, with gold 
plated speaker grille and attractive dial. Size only 
bt a 31 x Vins. No aerial or earth required - 
completely self contained. Genuine SIn. high flux 
PM speaker. Socket for personal listening. First 
grade translators. Push-pull output -2S0 milliwatto. 
Volume ,mdrol with on /off switch. )'"ndcnser 
tuning. Eac a. seiubly n eyeletted circuit board. 

The "BOBETTE" 
5 -STAGE SUPER SENSITIVE 
TRANSISTOR PORTABLE 

N 

A 
to 

portable 
Ar First Grade Coifing lull 

A truly 
wave 

ree translator radio giving full 
medium wave reception. Incorporates lin. High 

1V Flux Speaker, push -pull output, Snit grade 
trap ,Wra. 
High Q fer - eeas.aswesrsegk 
rlte erial, _. 

ucket for 
car aerial. 
pre -tagged circuit 
board for 
easy C an- 
truotlon. 

Attractive 
two -tone 
casa. 

Total 
Building 
Costs 9s I- P. s P. !'I 

R.C.S.. PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, E17 (Mail Order Only) I 

FRE T 0 AMBITIOUS EN GI NEER S 
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
'is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 

- Specialist Electronics Training Division- 
..the 13.1.E.T. School of Electronics, explains 

the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS-NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than £25 a week, send for Lour 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

BRITISH INSTITUTE OF ENGINEERING 

WHICH IS YOUR 
PET SUBJECT 

Mechanical Eng.. 
Electrical Eng., 

Civil Engineering. 
Radio Engineering. 
Automdbile Ens.. 

Aeronautical Eng.. 
Production Eng., 
Building, Plastics, 
Oraughtsmsnehip, 

Television, etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.I.Meoh.E. 

A .M. Lt. E. 
A. M.I. Prod. E. 

A.M.I.M.I. 
9.1.0.5. 

A .F. R. As. S. 
B.Sc. 

A.M.Brit. I.R.E. 
City it Guilds 

Gen. Cert. of Education 
Etc., eto. 

ÉáÚ1PMÉNT 
Basic Practical and Theore- 
tic Co for beginners in 
Radio, T.V Electronics, Etc., 
A.M.BrIt.I R.E. City & Guilds 

Radio Amateurs' Exam. 
R.T.E.S. Certificate 
P.M.G. Certificate 
Practical Radie 

Radio a Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
troniez Division of 
B.l. E. T.(tncorpora t- 

1 ÓW f. Institutes) 
offers you a 

real laboratory train- 
ing at home with 
practical equipment. 
Ashler details. 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

POST COUPON NOW 
N 

u 

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

Please send me your FREE 156 -page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to out page) 

NAME 

TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE /21 ), 29 Wright's Lane, London, W.8 ; SUBJECT OR EXAM 

THAT INTERESTS ME 

IHE.B.I.E.T. IS THE LEADING. ORGANISATION OF ITS KIND. IN THE 'WORLD 
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THE TECHNIQUE OF THE SOUND STUDIO 

By Alec Nisbett; published by Focal Press Ltd. 
288 pages, 5 -, x 81 ins. Price 42s. 

WRITING from his experience as a BBC 
studio manager and producer, the author 
has given us a comprehensive and informa- 

tive account of the apparatus and techniques of 
recording sound based on methods employed at 
the BBC. 

He covers a wide ground, taking in the basic 
design of a studio to the latest production 
techniques. Typical chapters are on microphone 
techniques for speech and music, checking quality, 
editing, fades and mixes, sound effects, echo 
techniques. One chapter deals specifically with 
Radio phonics, a study of the techniques used and 
the theoretical background to the building of 
tailor -made new sounds and the creative distortion 
of conventional sound. The relationship is shown 
between radiophonics and its parent fields of 
musique concrete and electronic music. 

This authoritative book avoids unnecessary 
scientific and technological phraseology and is 
written in an easy style which keeps the reader 
interested -the facts are digested effortlessly. It 
will appeal to professionals and amateurs alike, for 
although the subject matter is initially based on the 
highest grade commercial equipment it also shows 
how the best results can be obtained with the 
simplest inexpensive microphone and tape recorder. 
For those interested in amateur recording, amateur 
dramatics, etc., this book contains a wealth of 
practical advice and will answer many of those 
hitherto difficult problems. -W.N.S. 

RADIO SERVICING POCKET BOOK 

Edited by J. P. Hawker; published by George Newnes Ltd. 
198 pages, 4; x 7 ins. Price 12s.6d. 

ANY readers will already be familiar with 
the original edition of this useful book, 
which now appears as a fully revised second 

edition. 

A good deal of new material is now included 
and of particular interest is the section on the 
servicing of transistor receivers and the repair of 
printed wiring panels. The sections on servicing 
and alignment of v.h.f. -f.m. receivers has been 
expanded and the chapters dealing with car radio 
receivers, the suppression of car electrical inter- 
ference, and record players (including stereo) are 
all enlarged. 

Apart from basic details of modern radio 
circuitry, the book contains useful information on 
servicing instruments, fault finding and alignment, 
aerials, gram mechanisms and pick -ups. There is 
also a 35 -page section of tabulated reference data 
including valve base connections, transistors and 
diodes, valve equivalents, BBC and European 
broadcasting stations, battery equivalents, wave- 
length- frequency conversion and so on. 

To sum up, this useful pocket manual provides 
in a compact form much of the essential informa- 
tion needed in servicing both a.m. and f.m., valve 
and transistor, radios and should repay the initial 
outlay many times over. It forms a valuable com- 
panion volume to the Television Engineers' Pocket 
Book.-D.C. 

HIGH FIDELITY POCKET BOOK 

By W. E. Pannett, A.M.I.E.E. ; published by George 
Newnes Ltd. 
314 pages, 41 x 7} ins. Price 40s. 

THIS new addition to the Newnes Pocket Book 
Series has been compiled to bring together 
information on all aspects of high quality 

sound reproduction in the home. 

Introductory chapters on the nature of sound 
and its reproduction are followed by sections 
giving basic information, with circuits, on pre- 
amplifiers, tone control systems, power amplifiers, 
etc. This is followed by chapters on a.m. and f.m. 
radio tuners (again with full circuits), loudspeakers 
and loudspeaker enclosures. 

Three chapters deal with disc and tape record- 
ing and reproduction. The book concludes with a 
section on power supply units, a collection of use- 
ful data and a glossary of terms used in sound 
reproduction. 

This book is intended to appeal to the practising 
engineer, technician or to the home constructor 
enthusiast. The aim is to bring about a better 
understanding of the design and functioning of 
sound equipment. There is certainly a considerable 
amount of useful information packed'into the 314 
pages of this instructive book. -!.S. 

PRACTICAL WIRELESS CIRCUITS 
17th Edition 

By F. J. CAMM 17,6 by post 187 
from 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, London W.C.2. 
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fielders to the Editor 
The Editor does not necessarily agree with the opinions expressed by his correspondents 

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 commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of the cover. 

LOCAL COMMERCIAL RADIO 

SIR,-I feel I cannot agree with the sympathies 
expressed by R. Robinson in the November 

issue of PRACTICAL WIRELESS. He, especially, as 
an amateur, should be aware of the seriousness of 
shortage of bandspace. That this should be 
cluttered up with multitudinous stations advertis- 
ing each town seems to me to be against the ideas 
expressed by those who drew up the frequency 
allocations at Geneva. -N. J. H. DENT (God- 
aiming). 

TEST TRANSMISSIONS 

SIR, -In -answer to Mr. A. J. Richards in the 
August issue of PRACTICAL WIRELESS. The test 

transmissions he hears are, as he says, transmitted 
by many countries. They are transmitted by 
government stations solely for communications 
purposes. The reason for these, in my country 
anyway, is to provide a test signal for ships enter- 
ing and leaving the country, to tune in on. These 
.tapes are played for a considerable time until the 
transmitting station considers the ship is tuned in. 
It then calls the ship several times and waits 
for an answer -on another frequency. Meanwhile 
the test transmissions continue. -K. R. MooN (Te 
Awamut, New Zealand). 

FREAK M.W. SIGNAL ON TV RECEIVER 

SIR, -It may interest readers to note that I have 
a 13 channel Pye VT4 TV receiver, here in 

far -away Malaya (where, by the way, there are no 
TV transmissions, as yet) with which I am 
surprised to note that I am able to pick up the 
local radio broadcast from apparently the nearby 
M.W. radio broadcast relay station (operating 
around 800kc /s), or alternatively from the main 
transmission of the same programme on approxi- 
mately 8Me /s, S.W. I receive the signal on 
channel five only -at one end of the fine tuning 
.adjustment. 

The aerial used is an indoor telescopic " V " 
type and although the reception is distorted it is 
quite audible. I have checked that this is not a 
radiated signal from a neighbour's radio set. 

After having read of other freak receptions on 
radio and tape recorders in these columns, I 

wonder whether any other reader has experienced 
similar receptions to mine and whether an 
explanation can be offered ? -E. R. SUNDARAJ 
(Kaha, Bharu, Kelentan, Malaya). 

BROADCAST BREAKTHROUGH 

SIR. - With reference to those letters which have 
been appearing concerning " Broadcast 

Breakthrough " -I should like to say I have 
experience of a case up here in Ayrshire of 
reception of Luxembourg with no apparatus other 
than a pair of 5012 headphones which are plugged 
into aerial and earth. Usually one requires a tun- 
ing circuit to select the carrier and some sort of 
a demodulation system before the modulation 
becomes audible; but not in this case. One simply 
connects the earphones to aerial and earth and 
listens. Readability is R4 and there is no sign of 
the usual Luxembourg fading experienced in these 
parts. What intrigues me, however. are the facts 
that no capacitors. resistors, coils, or any 
apparatus of any kind, other than a 54ft "Z" 
type aerial and earth connected to 'phones, are 
employed. That the local station, located at a 
distance of 35 miles is not heard; only Luxembourg 
some 600 miles away. Changing to a 2,00012 set 
of 'phones only alters the volume: (We thought it 
was the coils in the head -set which were resonant 
at that frequency, leaving the inertia of the 
diaphram to iron out the modulation) and lastly 
the introduction of an aerial trimmer makes very 
little difference either in series or parallel. -J. M. 
J. HARRING (Altonhill, Kilmarnock). 

CAN YOU HELP? 

SIR, -I would be much obliged if any reader 
would lend or sell me certain copies of 

PRACTICAL WIRELESS, which 1 require for complet- 
ing the information on certain circuits. 

They are: November and December 1957. 
September 1958 and November 1960. -J. D. HILLS - 
HARROP (85 Hamlet Gardens, Hammersmith, 
London W6). 

SIR, -I should like to know of any reader who 
would let me buy or borrow a copy of 

February 1961 PRACTICAL WIRELESS. I need this 
issue for the article on the Combined Radio and 
Table Lamp. -F. G. LAWRENCE (6 Essex Street, 
Forest Gate, E7). 

SIR, -I wonder if any of your readers could 
supply me with an address from where I 

could obtain circuit diagrams and information for 
my 4660 receiver. -H. G. BROWN (4 Midcroft 
Avenue, Glasgow S4). 

SIR, -I would be grateful if one of your readers 
would sell or loan me the circuit diagram of 

the R107 Communications Receiver. failing that, 
the valve line- up. -I. L. MCCALLUM (Elderslie 
Hotel, Largs, Ayrshire). 
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MULLARD 3 -3 HI -FI 
AMPLIFIER 

a5 COLLARO STUDIO TAPE RECORDER KIT 
SPECIAL BARGAIN OFFER. Comp. Kit only £25.0.0 Carr. 12/6. 
Famous mfrs. surplus offer- Listed 42 gns. A quality Tape Recor- 
der Kit based on Mullard famous design -EF86, ECC83, EL84. EM84 
and Rectifier. Specially designed Kit for Collaro latest Studio 
Deck. Freq. response ± 3 dB. 60 a /s-10 kc /s. Amp. and Power Pack 
already wired, inter unit wiring only required. Cabinets size: 18 x 

16# x ein. finished in contemn. 2 tone blue Rexfne with gilt 
Speaker Escutcheon. Magic Eye indicator Circuit and Tech. 
II/Book, supplied free with kit. Send 2/6 now for full details 
of to -day's outstanding Tape Recorder Bargain. 

Cabinet £3.15. P. & P. 6/6. 

Speaker 7 x 4£ 6/6. P. & P. 2/ -. £ .- 9. 6 P. & P. 10 /. 
If above items are purchased 

together: 
3 Valves, 3 watt. 3 ohm 

and 15 ohm. Out- put. A really first -class Amplifier 
giving Hi -Fi quality at a reasonable 

.cost. Mullard's latest circuit. 
Valve line up: EF86, ELM. EZ81. 
Extra HT and LT available for 
Tuner Unit addition. This is the ideal companion Amplifier for FM tuner units. 
TECHNICAL SPECIFICATION - 
Freq. Response: ± 1db. 40 c/s.-25 
Ke /s. Tone controls: Max. Treble 
Cut 12 db at 10 Kc/s. Max. Bass 
Boost 14 db. at 80 c /s. Sensitivity: 
100 Mv. for 3 w. output. Output 
Power (at 400 o /s); 3 w. at 1% total 
harmonic distortion. Hum and 
Noise Level: At least 70 db below 
3 w. 
COMPLETE KIT (incl. Valves, all 
components, wiring diagram and 

-special quality sectional Output 
Trans.). ONLY £6,19.6. Carr. 5 / -. 
Complete wired and tested, 8 ens. 
Bronze Escutcheon Panel, Prin- 
ted Vol:,' Treble, Bass, On -oil, 
supplied with each Kit. 
Wired OM socket power and addi- 
tional smoothing for Tuner Unit, 
10 /6 extra. 
Recommended Speakers - 
WB 11E1012 95/ -. 
Goodmans AXIOM 110 £5, etc. 

BARGAIN 
4 -SPEED PLAYER 

UNITS 
Single Players Carr. 3/6 
Garrard 4 S.P. 86.19.8 
Garrard TA Mk.2 £7.19.6 
Collaro "Junior" 
B.S.R. Latest TU12 79/758 

/- 

E.M.1. Junior '985' 89/6 
Auto -Changers Carr. 5/ -. Carr. & Collaro "C 60" £7.15.0 

Ins. 5/-* B.S.R. (UA14) £7.10.0 
Garrard "Auto -slim" 

£8 12 6 

RECORD 

PLAYER 
CABINETS 

Cabinet 
Price 

£3.3.0 

Garrard Model RC209 
£9.19.6 

Volume Controls - 
5K-2 Meg -ohms, lin. 
Spindles Morganite Mid- 
get Type lain, diem. 
Guar. 1 year. LOG or 
LIN ratios less Sw. 3/ , 
DP. Sw. 4 /8.1Twin Stereo 
less Sw. 8/6. DP Sw. 8/ -. 

SPECIAL BARGAIN OFFER 
A self -contained Portable Unit incor- 
porating latest BSR 4 speed Auto 
Changer Record Player and famous 
High Fidelity "Ful-Fi" Xtal Pick Up 
with Turnover Cartridge, fitted with 
LP and 78' Sapphire Styli. 
Internal 2 valve Amplifier of 
modern design with variable 
Tone and Volume Controls. 
This, together with a quality 
P.M. Speaker ensures a high 
standard of reproduction. The 
whole is housed in a robust 
wooden Cabinet attractively 
styled in 2 Tone contemporary 
leather cloth with contrasting 
polka dot relief. 
Kit'consists of 3 sub assemblies 
already wired. Grub screw 
connections between Units 
only necessary- absolutely no 
soldering. 
Originally built to be sold at 
17 Gns. 

Recommended Buy! 

Standard £12.10.0 
Carr. & Ins. 7/6 

Autochanger Unit -BSR Model 
UA20. Amplifier- valves UCL82. 
UY85 and 7 x 41n. Elliptical 
Speaker. Cabinet size 17 a 14# x 
Blin. 

RECORDING TAPE -Reduced Prices 
Famous . tmerican Columbia (CBS) Premier Quality ' l'ape at 
NEW It EDUCED PRICES. A genuine recommended Quality 
Tape -TRY IT! Brand new, boxed and fully guaranteed. Fitted 
with leader and stop foils. 

Standard Long Play Double Play 
Sin. 600ft. 13/- 900ít. 17/6 1.200ft. 31/8 
57ín 900ft. 18 /- 1,200ft. 19/6 1,800ft. 37/6 
71n. 1.200ft,. 21/- 1,800ft. 28/6 2.400ft. 47/6 

P. & P. per reel 1/- Od. on each additional reel. 
SPECIAL BARGAIN 31n. Message Tape, 150ft. 3/9. P. & P. 6d, 
3ín L.P. 225ft 4/9, gin D.P. 30 f 6/6 
Plastic Tape Reels .. 3in. 1/3, 5ín. 2/ -, 51ín. 2/ -, 7ín. 2/3 
Plastic Spool Containers .. Sin. 1 /6, 511n. 2/ -, 7ín. 2/3 

COAX 80 OHM CABLE 
High grade low loss Cellular 
air spaced Polythene -fin. 
diameter. Stranded cond. 
Famous mfrs. Now only ed. 
per yard. Bargain Prices - 
Special Lengths - 

20 yd. 9/ -. P. & P. 1/6, 
40 yds. 17/6, P. & P. 21 -. 
60 yds. 251 -. P. & P. 3/ -. 

Coax Plugs 1/ , Sockets 1 / , 
Couplers 1/3. Outlet Boxes 4/6. 

Contemporary style, rexine covered 
cabinet in two tone maroon 
and cream. Size 181 x 13S x ht. 
81ín., fitted with all accessories 
including baffle board and anodised 
metal fret. Space available for all 
modern amplifiers and autochan- 
gers, etc. Uncut record player 
mounting board 14 x 131n. supplied. 
2 -VALVE 2 -WATT AMPLIFIER 
Twin stage ECL82 with vol. and neg. 
feedback Tone control. A.C. 200/ 
250 v. with knobs, etc.. ready wired 
to fit above cabinet, £2.17.6. 
P. & P. 1/6. 
6in. Spkr. & Trans., 22/ -. P. & P. 2/ , 
Complete Kit, including ÚA14 Unit 
as illustrated. £12.19.6, carr. 7/6. 
JACK PLUGS. Standard 2l' 
Igranic Type. 2/8. Screened Ditto. 
3/3. Miniature 1 1-. 2/3. Screened 
Ditto. 2/6. 
ENAMELLED COPPER WIRE - 
lIb. reels, 148.-20g, 2/6; 22g -28g. 3/ -: 
30g -40g, 3/9. Other gauges quoted 
for. 
Ersin Multieore Solder 60/40 3d, 
per yard. lib. 2/6, etc. 

Condensers- Silver Mica. All 
values, 2pF to 1,000pF, 60. @ach 
Ditto. Ceramics 9d. Tub. 
450V T.C.C., etc., 0.001 mfd. to 
0.01 and 0.1/350V.. 9d. 0.02 - 
0.1/500V, 1 / -. 0.25 Hunts 1/6. 
0.5 T.C.C. 1/9, etc.. etc. Close 
Tol. S /Micas -10 % 5pF -500pF 
8d. 600- 5.000pF 1/-. 1% 2pF- 
1000F 9d. 100pF -500pF 11d. 
575pF- 5.000pF 1/6. Resistors - 
Full Range 10 ohms -10 meg- 
ohms 20% i and # W 3d., 1 W 5d 
(Midget type modern rating) 
1W Gd., 2W 9d. Ili -Stab 10% 
1W 50., #W 7d. 5% IW 9d., 
1 %1W1 /6. 

New 
ed VALVES Hos 

1115 7/8 
195 7/8 
394 7/6 
3V4 7/6 
DA F96 9/- 
DF96 9/- 
DK96 9/- 
DL96 9/- 
ECC91 8/- 
ECM 8/- 

ECC83 8/- 
ECLe2 10/8 
ECL80 10/8 
EFBO 8/- 
EF86 12/6 
EL84 8/8 
EM81 ¿ 9/8 
EY51 9/8 
EY86 10/- 
EMI 7/6 
GZ32 12/8 

JASON Fil TUNER UNITS 
Designer- approved kits of 
parts: 

FMTI, 5 gns. 4 valves. 20/ -. 
EMU, £7. 5 valves, 37/6. 
JTV MERCURY 10 gns. 

JTV2 813.19.6. 4 valves, 
32/6. 

NEW JASON FM HAND- 
BOOK. 2/6. 48 hr. Alignment 
Service 7/6. P. & P.2/6. 

TYGAN FRET (contemnD. pat.) 
12 x 121n. 2/ -. 12 x 18in. 3/ -. 
12 x 24ín. 4/-. 18 x 29in. 6/- etc, 
Speaker Fret - Expanded 
bronze anodised metal lin. x 
iin. diamond mesh, now 4/6 
sq. it.. Multiples of 61n. cut 
max. width.4 ft. 
Eleetrolytiee All Type. New Stook 

TUBULAR CAN TYPES 
25 /IñV 1/9 8 +8/450V 4/8 
50/1.2V 1/9 8 +16/450V á/- 
50/50V 2/- 32 +32/275V 4/6 
100/25V 2/- 50 +50/350V 8/8 
8/450V 2/3 60+250/ 
]6/450V 3/8 275V 12/6 
56+16/45V 5/6 100 +200/ 
32 +32/430V 6/6 275V 12/6 

Transistor Components 
Midget I.F.'s -465 Kc /s. 

9116in. dia. 5/6 
Oso, Coil -M /W, 9/161n. die. 5/3 
Ose. Coil -M. & L.W. 5/9 
Midget Driver Trans. 3.5:1 8/9 
Midget 0/Put Trans. P.P. to 
3 ohms, 8/9. 
Ferrite Aerial M. 8. L.W., Car 
aerial coil, 9/3. Elect. Condensers- Midget 
Type 1 mfd -50mfd ea. 1/9. 
100 mfd. 2/ -: 12V wkg. 
Condensers -.01 mfd. to .04mfd 
9d.;.05 mfd. to .1mfd. 1/-; .25mfd 
1/3; .5 mfd. 1/6. 
Tuning Condensers- JB "OO" 
208 pF. + 176 pF 8/6, with Trim- 
mers 9/8. Single 365pF 7/6. Sub 
min. lin. J.B. Dile min. .0601, 
.0003 or .0005 7/- each. 
Midget Vol. Control -with 
edge control knob. 5K ohms 
with switch,4 /9. less switch 3/9. Speakers P.M. -2in. Plessey 
75 ohms 15/6. 21in. Continental 
8 ohms 13/6, 21ín. E.M.1. 3 
ohms 17/6. 7 x 4ín. Plessey 
35 ohms. 23/6. 
Ear Plug Phones -Min. Con- 
tinental type, 3ft. lead, lack 
plug and socket. High Imp. 8/ -. 
Low Imp. 7/8. 

All TRANSISTOR BARGAINS 
Guaranteed Brand New -BVA 1st Grade 
PCC84 9/6 0C44 8/6 GET114 6/6 
PCN.O we 0C45 8/- 0072 7/6 
PCL83 12/8 OC81 7/G OC70 7/6 
PE 12/6 

XA 02 10/- 0078 7/6 PLSI 81 12/6 
XA101 9/6 GEX34 2/9 PL8- 0/s 
XB103 7/6 0A70 2/9 P:3 12/8 
XC101 8/6 OAK 2/9 PIa? 1E /8 

PY81 9/6 Special offer: One 0C44. two 
PY82 7/6 OC45's 21/6. One OC81D, two 
U 25 12/6 OC81's (matched pair) 19/6. 

Send for detailed bargain lists, 3d. stamp. 
We manufacture all types Radio Maine Trantf. Chokes, Quality 0/1, Tram., etc. 
Enquiries invited for Speciale, Prototypes for small production runs Qnotatioac 
by rat urn. 

RADIO COMPONENT SPECIALISTS 
70 Brigetoak Rd., Thornton Heath, Surrey. Douro: 9 o.,a: 6 p.m. 1 p.m. Wed. 
THO 2188. Terms C.W.O. or C.C.D. Post sad Poekinp up to 418. 9d.; lib., 1/3; 316.. 
2/3; 51b., 2/9; 81b., 3/6. 
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RECEIVERS & COMPONENTS 

HEATHKITS " can now be seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept. P.W. 7/9, 138 
Lewisham Way. SE14. Tideway 6668. 

SPEAKER REPAIRS. Cones/Fields 
fitted. Clock coils wound. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

TRANSISTORS. Marked and Tested 
Packets of 10. Unmarked but Tested 
Packets of 16. Unmarked and 
Untested Packets of 40. Duds suitable 
as Diodes. Packets of 80. All Packets 
201- each. Any two Packets 37/6. 
C.W.O. K. R. WHISTON, Dept. TPW, 
New Mills. Stockport. 

ULTRA LINEAR AMPLIFIERS 
High Fidelity. 
15 watts. Valves 
ECC83, ECC83, 
EL84, EL84, 
EZ81. Two in- 
puts. Sensiti- 
vity 10 milli- 
volts. Bass & 
Treble controls. 
3 & 15 Ohms. 
outputs. Kit, 
£6.10.0. plus 5/- 

,carr. Factory built, £9, plus 5/- carr. Sim- 
ilar 30 watt £12, plus 7/6 carr. Leaflet free. 
Same day despatch. 

STROUD AUDIO 
Bath Road, Stroud, Glos. 

Tel. Stroud 783. 

NEW 10.7MC /s I.F.T.s, usual square 
can, 3/- each. S.A.E. for latest lists. 
AJAX ELECTRONICS, 572 Fulham 

ad. London SW6. 

EXCEPTIONAL VALUE: Picture 
Tubes, brand new. Mazda 19in., 
0p2E1901, Mullard 19in., AW47- 90/91, 
1£4/10/ -: Mullard 23ín., AW59/90, 
£8/101 -: carriage (insured) paid. 12 
hionths' guarantee. Note. all brand 
-new, We also supply most other 
Sizes completely regunned at £411716. 
guaranteed 12 months. TOMLINS. 156 
Jaewwl3m Way, New Cross SE14. 
TAD 7. 

NEW VALVES, guaranteed: EY86, 
7/9; 5240, 6/6; PC084, 7/ -; PCF82. 

i7f; P01,84, 7/3; PL81, 8/6; PY81, 7 / -; 
Cí4, 5 /; plus 6d. p. and p. each. 

1S:A.E. for lists. LEWIS, 46 Woodford 
Avenue, Ilford, Essex. Telephone 

(ORE 5685. 

CANADIAN MARCONI 52 

RECEIVERS 

An excellent Communications Receiver 
covering 1.75 to 16 me /s in 3 bands. 1 R.F., 
g I.F. stages. 10 valves plus 3 valve crystal 
palibrator, 10, 100 and 1,000 kc /s. Crash 
Limiter, Broad /Sharp Selectivity, 500 Mic/ 
amp. valve check /Signal Level meter. 3 in. 
speaker phone jacks, power required 150 v. 
H.T. 12 v. a.c. or d.c. L.T. PRICES: 
Receiver only £5.10., carriage £1. Receiver 
in steel cabinet with Installation kit com- 
prising power unit ZE12 for a.c. mains 230 
or 115 v. or 12 v. D.C., all connecting 
cables and spares, two pairs padded Head- 
phones and aerial wire. £9.10., carriage £1. 
Send S.A.E. for detailed leaflet. 

G.W.M. RADIO LIMITED 
40 42 Portland Road, Worthing, Sussex. 

RATES: 7/3 per line or part 
thereof, average live words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless," 
Tower House. Southampton St., 

London WA .2. 

RECEIVERS & COMPONENTS 
(continued) 

RADIO KITS BUILT. Special Xmas 
offers of top quality ready built tran- 
sistor kits. Send S.A.E. for descrip- 
tive leaflet and order in good time. 
M. L. COLTON, 21 Maplewood Drive, 
Blackpool. 

Famous 8107 Receiver 
All Band Amateur. Shipping Broadcast 

9 valve 1.2 to 1/ me /s (18 to 250 metres. 
100 /230V. A.C. or 12V. D.C. operation. Interna 
Speaker. Absolutely as new. 818.10.0. 

Carr. 30/ -. 
Many other bargains. S.A.E. enquiries. 

A. J. THOMPSON 
"Elting Lodge ". Codicote, Iiltchin, Berta 

Phone: Codlcote 242 

Al POST -FREE BARGAINS. First - 
grade TRANSISTORS: 0C44 8/9, 
0045 7/3, OC70 OC71 6/3, 0072 0074 
0078 0081 7/, 0 00170 8 /9, 0 00171 9/3. 
ALL other Mullard types stocked. 
VALVES set tested: EB91 EF91 EF50 
EF80 9d., 6F1 10F1 1/- L63 20D1 
ECL80 3/, PY81 PZ30 B36 4/ -, PCF80 
PL82 PL83 PY80 PY82 KT33C 4/3. 
PL38 N37 KT36 4/9. POL83 el., PY32 
6K25 5/9, 185BT 27SÚ U25 9/6. 10% 
discount on six, 25% on 12. any com- 
bination. Ready -made Transistor Set 
32/.. Al RADIO COMPONENTS, 14 
The Borough, Canterbury, Kent. 

DATA TRANSISTOR 
POCKET KITS 

NO SOLDERING OR 
DRILLING. COMPLETELY 

SELF CONTAINED 
NO AERIAL REQUIRED - MEDIUM 
& LONG WAVE - ASSEMBLY TOOL 

PROVIDED - CAN BE BUILT BY 
ANYONE 

DATA 427 
5} x 3 x l }in. 

75e- 
P.P. 2/9 ex. 
Battery 2/3 

ex. 

4 TRANSISTORS - 2 DIODES 
7 STAGES - MOVING COIL SPEAKER 

DATA 
326 
4kx2ka 

Ifin. 

4916 
P.P.2 / -ex 
Battery 
I/- ex. 

3- TRANSISTORS - 2 DIODES - 6 
STAGES - PERSONAL EAR PIECE 
ALL PARTS CAN BE BOUGHT 

SEPARATELY 

DATA ELECTRONICS LTD. 
6 HILLSIDE GDNS., EDGWARE, 

Middlesex 

RECEIVERS & COMPONENTS 
(continued; 

NEW VALVES, 6 months' guarantee 
ECC81 2;3, EF80, EB91 . _...... 41I 
EZ80; I, EL84, EM84, ECL86, ECL80 716 
ECL82, PCL82, PL8I, U.25, PCF80 9111 

P. BEARMAN (Tubes) 
3 PANK AVENUE, NEW BARNET 

HERTS. 
Tel: BARnet 1934/3185 

24 -Way TERMINAL BLOCKS, solder 
tag and screw connection. New. in 
makers' boxes. 2 for 2/6 inc. p. and 
p. H. DABELL, 85 St. Austell Drive, 
Wilford, Nottingham. 

FOR SALE 

AMATEUR LICENCE Morse Course. 
The new Rhythm Method of teaching 
takes the drudgery out of learning 
Morse and is the quickest known! 
For full explanatory booklet: S.A.E, 
G3CHS, 45 Green Lane, Purley, 
Surrey. 

AUTOCHANGERS 
Garrard Autoslim L8. 5.0 

B.S.R. UAI6 .., ... 0.10.0 
GU7 latest B.S.R. Single 

Player ... £5. 0.0 

MICROPHONES 
ACOS MIC4S (fist mike 

in metal case) ... ... 2216 

ACOS Stick Mike 39/I ... 3216 

BROADWAY ELECTRONICS 
92 Mitcham Road, Tooting, 

S.W.I7. 

GRUNDIG MA1 Transistor Tape Pre- 
amplifiers suitable for use as micro- 
phone transformer, pick -up and tape 
head booster. Listed at 41 gns., 
offered at £2/17/6. Send for full 
details and free lists. t.: ELEC- 
TRONICS, 400 Edgware Road, W2. 
(PADDINGTON 5521.) 

TRANSISTORS 100% TESTED 
Red Spot Audio, 116 each, 141- doz. 
A.E.I. Branded Audio XBIO3 and 
R.F. XAI02, 213 each, 251- doz. 
XC141 (II watt) Audio, 616 each, 

Ill- pair. 
All Guaranteed. Post Free. 

IDEAL XMAS PRESENTS: 
EPIOK Multimeters only £4.10 each. 
100 c, Slim Mics, only 3216 each. 
Large Stocks of Ex -Govt. Equipment. 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY. Phone 5442 
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MOTORS 
B.S.R. MONARCH 

TAPE RECORDER 

and 

RECORD PLAYER 

MOTORS 

Price 

Monarch Tape -Deck 
TD2 Complete AC 
Assembly .. `Fv 

Motor for Monarch 
Record Changer 
TU8 .. .. 44/- 
Motor for Monarch 
Record Changer 
TU9 .. .. 44/- 
Motor for Monarch 
Record Changer 
ÚA12 & UA14 44/- 
Motor for Monarch 
Record Changer UA7, 
UA6, UA5, 
HF100, GU4A 40/- 

All Motors P. & P. 3 6 extra 

ALL SPARES AVAILABLE 

Any Motor Supplied 

Enquiries S.A.E. P.P. 3,6 

WYNDSOR TELEVISION 

TECHNICAL DIVISION 

St. Albans Rd., Barnet 
Herts. 13A1í 1769 

N 

FOR SALE 
(continued) 

EXCEPTIONAL Transistor Portable 
Tape Recorder, value £6/19/6, com- 
plete with c r y s t a l microphone, 
earphone, spools, tape, batteries. 
instructions, presentation box (extra 
tapes 100 416). Idea: gift, £8/18/8. 
Satisfaction guaranteed. Postage. 
packing 2/6. TOMLINS, 156 Lewisham 
Way, New Cross, SE14. 

ASK your dealer for American Ferro - 
dynamics. " Brand Five " Recording 
Tapes -the best tape value! 

SPECIAL OFFERS 
On 18 monthly payments 

DELIVERED FREE 
ARMSTRONG AF208 Chassis Cash £22.18.0 

or 45/6 dpt. and 18 pymte. of 29/8 monthly 
ARMSTRONG Jubilee Mk.11. Cash £50.12.0 

or 62/- dpt. and 18 pymts. of 32/11 monthly. 
ARMSTRONG Stereo 55. Cash £32.15.0 

or 65/6 dpt. and 18 pymts. of 35/4 monthly. 
ARMSTRONG Stereo 12 Mk.II. Cash £43.10.0 

r 87/- dpt. and 18 pymte. of 48/9 monthly. 
ARMSTRONG A20 /PCU25. Amp and Preamp 

Cash 944.12.6 
or 87/6 dpt. and 18 pymts. of 48/- monthly. 

DULCI DPA15. Amp and Preamp Cash 225.4.0 
or 50/8 dpt. and 18 pymts. of 27/1 monthly. 

DULCI SP55 and Stereo 5 preamp. Cash £27.6.0 
or 53/8 dpt. and 18 pymts. of 29/5 monthly. 

GOODMAN$ 12in. 201 Speaker. Cash 210.7.0 
or 21/- dpt. and 18 pymts. of 11 /- monthly. 

WHARFEDALE Slimline 2- Speaker system. 
Cash £22.10.0 

or 95/- dpt. and 18 pymts. of 24/3 monthly. 
PHILIPS AGI016 Gram Unit. Cash 213.11,3 

or 27/- dpt. and 18 pymts. of 19/7 monthly. 
GARRARD 4HF /GC010. Cash 119.10.0 

or 40/- dpt. and 18 pymts. of 21/4 monthly. 
GARRARD ATe /EV28 Changer. Cash 213.14.0 

or 27/6 dpt. and 18 pymte. of 14/S monthly. 
Write for lists of Cabinets, Enclosures and 
equipment. 
A. L. STAMFORD Ltd. (Dept. C29) 
98 WEYMOUTH TERRACE, LONDON, E.2 

Phone, SHO 5003 

SEND ONLY 5/ -, 10/- or £1. Amazing 
Transistor Bargains. OC140, GET875, 
0071/72 (equivalents) 12 for £1, 
five for 10/ -, three for 5/, Assorted 
Packs. P.P. 6d. extra. Few only 
Constructors Panels at 5/ plus 1/- 
p. and p. W. P. ELECTROSALES, 
e/o 33 Nelson Street, Southport, 
Lan cs. 

SUPERHET RADIO CHASSIS 
These well -made sets were made for the 
Government for Forces entertainment, 
using 6K8, 6K7, 6Q7, 6V6. Slow motion 
tuning, Choke smoothing, 200 -550 meters, 
size 11 x 5 x 2in., printed scale. BRAND 
NEW only 574, post 5/-. Case, with 
8in. speaker to fit, 2716. 
12 Volt Vibrator Unit (P.C.R. series), 
100 mA output, double choke smoothed, 
bridge rectified, spare vibrator, indicator 
bulbs, battery clips, fusewire. BRAND 
NEW in makers' cartons, case size 6 x 8 x 
loin., 22/6, carr. 5f6. 
Clearance Offer, 11107 Sets, 9 valves 
1.2 -17.5 Mc /s, internal speaker and power 
unit for 12 volts, 100 -250 A.C. £9.15.0. 
Air tested, realigned, £2.10.0 extra. 
Carr. 301 -. R107, in maker's crates, Brand 
New, £17.10.0. 
CR.200, 15 -560 Kc /s. Brand New, 112.I0.0, 
carr. 30f -. 
R109(A). 2 -12 Mc /s, 5 spare valves, 2 pairs 
headphones, HT -LT voltmeter, manual, 
circuit, Brand New in maker's boxes, 
£6.15.0, carr. IOf -. 
1466 Receivers, 30 -40 Mc /s, 6 valves, 2716, 
carr. 5'6. 
19 Mkt TX -RX. With 12 -volt power 
unit. New, 24.10.0, carr. 

J. T. SUPPLY (Dept. N), 
309 MEANWOOD ROAD : LEEDS 7 

FOR SALE 
(continued) 

BARGAIN, EIGHT 45 rev /min Brand 
New Pop singles (value over 50/ -) for 
£1. S.A.E. for details to: R. 
FLETCHER (P.W.), 24 Old Hall St., 
Burnley, Lancs. 

WANTED 

A PROMPT CASH OFFER for your 
surplus Brand New Valves and 
Transistors. R.H.S., Beverley House, 
Mannville Terrace, Bradford 7. 

WANTED: NEW Valves and Tran- 
sistors, any quantity. S. N. WILLk.1S, 
43 Spon Lane. West Bromwich, Staffs. 
Tel.: WES 2392. 

VALVES WANTED 
IMMEDIATE CASH 

SETTLEMENT 
Loose or boxed but must be 

new 
Phone, write or call - 

RADIO FACILITIES, LTD. 
38 Chalcot Road, London, NWI 

PRlmrose 9090 
THE VALVE SPECIALISTS 

WANTED: TEST GEAR. Meters 
Valves. Components, Communication 
Sets, Amplifiers. HUGGETS LTD., 
2 -4 Pawson's Road, West Croydon, 
Surrey. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

ABSOLUTE TOP PRICES paid fo 
Valves. Transistors, Components, etc. 
in quantity. Try us first. Cash. by 
return. WOLVERHAMPTON RADIO 
AND TV SUPPLIES, 42 Darlington 
Street, Wolverhampton. Tel.: 20315. 

NEW VALVES WANTED 
Any type, any quantity 

CASH PAID 
R.S.T. Valve Mail Order Co., 

2IIA Streatham Road, 
Mitcham, Surrey 

Telephone: MITCHAM 6202 

WANTED 1155 N or L. Good Clean 
unmodified. Box No. 43. 

SOUND RECORDINGS 

TAPE BARGAINS in all sizes. 
Example: Top brand 51in. 1,200ft 19/8 
p. and p. 1/3. S.A.E. for list. Large 
choice of New and Used Recorders. 
E. C. KINGSLEY AND CO.. 132 
Tottenham Court Road, London, Wl. 
EUS 6500. 
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EDUCATIONAL 

Radio 
7elerision 

fi Elect PONS ¡CS 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
P.M.G.'s certs., etc. Also Prac- 
tical Courses with equipment. 

No books to buy. 
Write for FREE prospectus 

stating subjects to 

I .C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W I I. 

LEARN RADIO AND ELECTRONICS 
the new and practical way. Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new, enjoyable and 
interesting way. Construction. servic- 
ing and fault -finding on equipment 
made easy for the first time! No 
previous experience needed. No 
mathematics used. Free brochure 
from: Dept. 11, P.W., RADIO - 
STRUC7rOR, Reading. 

X = -b ± /b2 -4 ac 
2a 

DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

IIFI Dryden Chambers, Oxford 
St., London, W.I. 

Name -- _........_...__.._._._.. 
A ddress 

1st lesson 
and details 

FREE 

"HOW AND WHY" of Radio and 
Electronics made easy by a new, non- 
maths practical way. Postal instruc- 
tion based on hosts of experiments 
and equipment building carried out 
at home. New courses bring enjoy- 
ment as well as knowledge of this 
fascinating subject. Free brochure 
from: Dept. P.W. 12, RADIOSTRUC- 
TOR, Reading. 

THE Incorporated Practitioners in 
Radio and Electronics (I.P.R.E.) Ltd. 
Membership Conditions booklet 1l. 
Sample copy of I.P.R.E. Official 
Journal 21- post free. Secretary, 20 
Fairfield Road, London N8. 

By repairing Radio and 
TV Sete AS a-job or ar a 
spare time business. Om 
practical course will show 
you the way. No previous 
experience in required. 

SEND FOR 
FREE BOOK 
TODAY! 

RADIOSTRUCTOR 
Dept. G77 READING, BERKS 

WIRELESS. See the world as a 
Radio Officer in the Merchant Navy; 
short training period, low fees; 
scholarships, etc. available. Board- 
ing and Day students. Stamp for 
prospectus. WIRELESS COLLEGE, 
Colwyn Bay. 

BECOME "TECHNICALLY QUALI- 
FIED " in your spare time. Guaran- 
teed Diploma and Exam. Home -study 
Courses in Radio, TV, Servicing and 
Maintenance, R.T.E.B., City and 
Guilds, etc. Highly informative 120 
page Guide -FREEI N.I.E. (Dept. 
363), 148 Holborn, London EC1. 

COURSES 

CITY AND COUNTY OF BRISTOL EDUCATION COMMITTEE 

BRISTOL TECHNICAL COLLEGE 
Principal: E. POOLE, B.Sc. (Eng.), M.I.Mech.E., M.I.Prod. E. 

SCHOOL OF MARINE RADIO AND RADAR 
Lecturer in Charge: F. E. BARLTROP (ex A.S.T. Hamble) 

MARINE RADIO OFFICERS 
A full -time Course for prospective Radio Officers in the Merchant Navy, leading to 
the 2nd and 1st Class P.M.G. Certificates, and the M.O.T. Radar Maintenance 
Certificate, is provided, and entry may be made in January, May or September 
of each year. 

Fees: P.M.G. Courses: 
Over 18 years of age ... ... ... £23.10.0 per College year 
Under 18 years of age ... ... E2.0.0 per College year 
M.O.T. Radar ... ... ... E5.0.0. per term 

A six -week Course of Pre -Sea Training is also held, and entry is normally made on 
completion of the Radar Course 
For further particulars apply to: 

THE REGISTRAR, 
BRISTOL TECHNICAL COLLEGE, ASHLEY DOWN, BRISTOL 7 

SITUATIONS VACANT 
A.M.I.Mech.E., A.M.Brit.I.R.E., City 
and Guilds, G.C.E., etc., brings high 
pay and security. "No pass -no pay" 
terms. Over 95% successes. For 
details of exams and courses in all 
branches of Engineering, Building, 
Electronics, etc. write for 148 -page 
handbook, free. B.I.E.T. (Dept. 242B1, 
London W8. 

TV 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. For details of exams 
and courses (including practical 
apparatus) in all branches of Radio, 
TV and Electronics, write for 148 - 
page handbook, free. B.I.E.T. (Dept. 
242G), 29 Wright's Lane, London W8. 

UNIVERSITY OF 
GLASGOW 

BIOLOGICAL ELECTRONICS TECHNI- 
CIAN wanted to construct research 
equipment. Experience with valve and 
transistor amplifiers and/or pulse equip- 
ment desirable. Salary within the range of 
£540 to £745 per annum with qualification 
supplement. 

Applications should be sent to the 
Assistant Secretary of University Court, 
The University, Glasgow, W.2, marked 

"Technician (Electronics) ". 

CITY AND GUILDS (Electrical, etc.) 
on " No pass -no fee " terms. Over 
95% successes. For details of Electri- 
cal Engineering, Applied Electronics, 
Automation, etc., send for our 148 - 
page handbook, free and post free. 
B.I.E.T. (Dept. 242A), 29 Wright's 
Lane, London W8. 

HACKER RADIO LTD. 
Manufacturers of high quality transistor 
portables, record reproducers and radio 
receivers invite applications for the fol- 
lowing posts on their engineering staff: 

FINAL TESTERS 
LINE TESTERS & FAULT FINDERS 

All posts offer good rates of pay with pleas- 
ant working conditions. Every opportunity 
for advancement in a progressive organisa- 
tion. 

Norreys Drive, Cox Green, Maidenhead 

METAL WORK 

METALWORK. All types cabinets. 
chassis, racks, etc., to your specifica- 
tions. PHILPOTT"S METALWORKS 
LTD., Chapman St., Loughborough. 

MISCELLANEOUS 

ELECTRONIC MUSIC? 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes! It has 5 octaves. 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send 2 ;d. stamp. 
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SERVICE SHEETS 

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 

SERVICE SHEETS for all makes of 
Radio and TV 1930-1962. Prices from 
1/ -, with free fault -finding guide. 
Catalogue of 6.000 models 1 /6. 125 
Radio /TV sheets covering many popu- 
lar models 20/. S.A.E. inquiries: 
HAMILTON RADIO. Western Road, 
St. Leonards, Sussex. 

WHY TOLERATE DELAY when we 
can supply your Radio or TV Service 
Sheet by return of post at 4/ each, 
plus postage. List 1 / -. Also Manuals 
for sale and hire. List 1 / -. S.A.E. 
with inquiries please. Mail orders 
only to S.P. DISTRIBUTORS, 44 
Old Bond Street, London, W 1. 

FAULTFINDER FILES, showing com- 
mon faults that each receiver is 
prone to and other useful servicing 
information, 2/- each. List 9d., plus 
ppostag¢e. Ma:1 orders y. .P. 

DOSTRIBUTORS, 44 Old Bond StrSeet, 
London Wl. 

SERVICE SHEETS, Radio and TV. 
4/ each. List 1 / -. All orders dis- 
patched on day received. Also 
manuals for sale and hire. List 1 / -. 
S.A.E. please: SULTAN RADIO. 
Pantiles Chambers, Tunbridge Wells, 
Kent. 

SERVICE SHEETS; also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TELEVISION. lb Shep- 
herd's Bush Road, London W12. 
Phone: SHE 8441. 

SERVICE SHEETS: Radio, TV. 5,000 
models. List 1 / -. S.A.E. inquiries: 
TELRAY. 11 Maudland Bk.. Preston. 

CIRCUIT INFORMATION 
IS SET TRANSMITTER RECEIVER 
Description. Oioeration. Values. Diagrams. 

Tests, etc. P.O. 51- 

34 SET WALKIE TALKIE 
Alignment procedure. Faults. Components. 

Description. Diagrams, etc., P.O. 51 -. 

CAMPBELL 
Everland Road, Hungerford, Berks. 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES IN 
MINUTES from that great book. "The 
Principes of TV Receiver Servicing", 

all book houses and radio whole- 
salers. If not in stock from Secretary, 

I.P.R.E., 20 Fairfield Rd.. London N8. 

THOUSANDS OF BARGAINS can be 
found weekly in the Radio, TV. 
Mechanics and Scientific Sections of 
EXCHANGE & MART. 5d. every 
Thursday. 

AUDIO. America's foremost Journal. 
Year's subscription 35/ - specimen 
copy 4/-, All American radio journals 
supplied -list free. WILLEN (Dept. 
40), 61a Broadway, London E15. 

Please mention 
"Practical Wireless" 

when answering 
Advertisements 

863 

THE NEW 

"CONTESSA 
9/ 

Mk. III 
The Best is Now Even Better! 
A brilliant conception of the 
finest 2 -band 6- transistor radio 
available. * Ultra- modern styling with a 
magnificent two -tone cabinet fitted 
with fully expanded metal front and 
a slide -rule type waveband dial. 
GREATER OUTPUT using the latest 
high efficiency Mullard Transistors 
and Diodes, incorporating an im- 
proved design, featuring different 
circuit constants. 

MORE punch -MORE gain -MORE stations -SUPERB appearance -the 
NEW " Contessa" scores again 1 I 
SEE it -HEAR it -you will BUY it 1 

Waveband coverage of 530 kc /s to 1,020 kc /s and 100 ke /s to 270 ke /s. 
Assured reception of at least half a dozen stations in daylight! 
Large clearly -calibrated station -named dial. 
Internal high -gain Ferrite aerial. 
5 : 1 ratio slow motion tuning. 
Fitted with the latest 12,000 -line high -flux loudspeaker. 
Power of 000 mllliwatta from the single -ended push-pull final stage, 
Specially designed aerial matching coil for use In a CAI'. 
Only first -grade Moliard fully -guaranteed matched transistors and diodes 
are used. 
Tape recorder socket provided. 
Double -tuned IF transformers for maximum gain and knife -edged 
selectivity. 
Fully drilled printed circuit panel marked with component numbers. 
The two -tone case outer measurements are 101 x 71 x 311n, and weighs 
approx. 4 lbs. when assembled. 
Battery lasts 4 months with normal usage. 
Book supplied with detailed assembly Instructions, diagrams and 
circuitry. 
Anyone can build this set -everything supplied, lust a soldering Iron 
required. 
Cabinets avallable In two tone beige and two tone blue. 
Adjustable carrying handle. 

Inclusive price for all associated components, cabinet and battery, complete 
in every detail: Or our BUY AS YOU BUILD 
SCHEME, any parts sold separately. 
Send for comprehensive descriptive Manual 
and parts List. 2/10 post free. (Plus 3/8 P. & Pkg.) 

£10.19.6 

You can hold Europe in the palm 
of your hand with- 

THE "CAPRI ff 
A miniature pocket transistor Radio that ItI:ALLY works, retaining the most 
attractive features of the tamous " Contessa." Six first -grade Mullard transistors 
plus diode are employed in a highly sensitive superhet MW and pre -set LW circuit 
embodying the most modem design practices. A special Hin. high gauss loud- 
speaker provides surprising volume and a personal earpiece socket is also available. 
An attractive two -tone plastic case Is supplied in two colours -ivory /red or ivory/ 
blue, the full constructional details being furnished with each set of parts. The 
total measurements of the "Capri" are 41 x 21 x lain. 

SEE AND HEAR A WORKING MODEL TODAY 

Inclusive price for all associated components case and constructional data 
Complete 

EÚCFvery 
detail. HUGE T GEN 

NEW PURCHASES HAVE ENABLED US 
TO 
(9 volt battery 2/8 extra.) Or our BUY AS YOU 
BUILD Scheme. 
Any parte sold separately. (Plus 2/- P. Pkg.) 

£5.19.6 

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret 
no lists or catalogues -our stocks move too quickly! 

PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 
Terms of Business: 

CASH WITII ORDER OR C.O.D. ON ORDERS OVER 10/ -. 

RADIO CLEARANCE LTD. 
27 TOTTENHAM COURT RD., LONDON W -I 

The oldest Component Specialists in the Trade 

TRADE ENQUIRIES INVITED 
hone: MUSEUM 9188 

EST. 30 YRS 
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tANSISTOR SALE. Mollard 0071 3/9, 
C45 4/11, 0C44 4/11, 0072 4/9, 0081 4/11. 

IC171 8/9, Ediswan XA101 3/9, XB102 3/9, 
XA112 3/9, XB113 3/9, X13104 3/9, XC101A 
3/9. Postage 6d. for up to 3 Transistors. 
LLNEAR TREMOLO /PRE -AMP UNIT 
Type TPU /1, with 3 controls. volume, 
amplitude and frequency. Inputs for 
guitar and microphone. Requires power 
supply of 250 v. 10 mA and 6.3 v. 1 a., 
available from any R.S.C. or LINEAR 
amplifier. The unit Is merely connected 
to normal input socket of hi-fi amplifier 
or Guitar amplifier. Only 5 gns. 
D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case, mains 
trans., F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch, vari- 
able Speed regulator and circuit. For 
203-250 v. A.C. mains. Suitable for Electric 
Trains. Limited number available at 29/11 

SELENIUM RECTIFIERS 
F.W. BRIDGE 24 v. 2 amp .. 14/9 

6/12 v. 1 a. .. 3/11 24 v. 20 amp. 89/9 
6/12 v. 2 a. .. 8/11 H.T. TYPES H.W. 

6/121v. 4 a... 12/3 250 v. 5500 mA .. 3/311 
6 /12 v. 6 a. .. 15/3 2.50 v. 60 mA .. 4/11 
6/12 v. 10 a. .. 25/9 250 v. 80 mA ., 5/11 
6/12 v. 15 a. 35/9 250 v. 250 mA . 11/9 

CO CONTACT COOLED, 250 v. 75 mA, F.W. 
(Bridge), 10 /11. 250 v. 50 mA, F.W. 
(Bridge). 8/11. H.W. 250 v. 60 mA, 5/11 
LINEAR TAPE PRE -AMPLIFIER 
Type LP /1, Switched Negative feedback 
equalisation Positions for Record l'in. 
Blin.. 711n. and Playback. EM84 Record- 
ing Level Indicator. Designed primar- 
ily as the link between a Collard Tape 
Transcriptor and a high fidelity ampli- 
fier, but suitable for almost any Tape 
Deck, Only 9 gns. S.A.E. for leaflet. 

EX. GOVT. SELENIUM 
RECTIFIERS 12v 15 AMP 19 

/ 
9 (BRIDGE) F.W. ONLY 

HUGE PURCHASE OF 
BRAND NEW 24 v 20 Amp. 
F.W. (Bridged) SELENIUM 5 RECTIFIERS, each 

R.S.C. GRAM. AMPLIFIER KIT. 3 
watts output. Negative feedback. Controls 
Vol. Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis. 
Circuit etc.. supplied. Only 39/9. Carr. 3/9. 

HI -FI 10 WATT AMPLIFIERS 
Brand new. Manufacturer's discontinued 
line. Fitted latest Mullard valves. Dual 
inputs for 'mike" and gram., etc. Bass 
and Treble Controls. High sensitivity and 
quality. Output for 3 ohm or 15 ohm 
speaker. For 230 -250 v. A.C. £7.1 9.9 Carriage 9/6. Only 
TIIE SKYFO UR T.K.F. RECEIVER 
A design of a 3 valve long and medium 
wave 203 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
61(7. SP61, 6V6G. Selectivity and quality 
excellent. Simple to construct. Point -to- 
Point wiring diagrams, instructions and 
parts list, 1/9, maximum building costs 
£4.19.6,Iinc. attractive Walnut veneered 
wood cabinet 12 x 6i x 5lin. 
MULTI -METERS. CABY Ml. Sensiti- 
vity 2000 ohms per volt. A.C. and D.C. 
54/-. A.10. Basic Meter sensitivity 155 
micro -amps. A.C. and D.C. ranges £4.17.6. 
B.20. Sensitivity up to 10,000 ohms per 
volt A.C. and D.C. £6.10.0. 

Ex. GOVERNMENT ACCUMULA- 
TORS. Size '7) x 4 x 2m., 2v. 16 A.H. brand 
new, 6/9 each. 3 for 15/6. 
Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3 -5 H, 50 ohms. Parmeko 8/9: 
100 mA. 5 H, 100 ohms 3 /11: 150 mA, 
30 H, 50 ohms 9/9; 80 mA, 20 H, 900 ohms 
5Ó9H1;00 ohms 6/9; 

ohms 
0 mA, 10 

50 mA, 

ohms 6/9; 60 mA, 5 -10 H, 250 ohms 2/11. 

COMPLETE POWER PACK KIT, 19/11 
Consisting of Mains Trans., Metal Recti- 
fier. Double electrolytic, smoothing choke 
chassis and circuit. For 200 -250v. A.C. 
mains. Outputs 250v. 60mA, 6.3v. 2a. 

R.S.C. POWER PACK, 39/9. Louvred 
metal case only 8 x 5) x Dins. Stove 
enamelled. For 200 -250v. A.C. mains 
Output at 4 pin plug and socket 250 v. 
60 mA, fully smoothed and 6.3v. 2a. Suit- 
able for power requirements of almost 
any Pre -amp or Radio Tuner. 

R.S.C. BABY ALARM or INTER - 
COMM. KIT. Complete set of parts with 
diagrams, etc. Housed in two polished 
walnut finished cabinets of pleasing 
design. High sensitivity. For 200 -250v. 
A.C. mains. Fully isolated. Controllable 
at both units. An Intercomm. of this class 
would normally cost 120 -130. Only 79/6. 
carr. 5/- or assembled ready for use £5.15.0 

R.S.C. TRANSISTORISED GRAM 
AMPLIFIER. Output 1 watt, for 3 ohm 
speaker. Transistors Mullard 0071, OC81D, 
OC81, OC81. Fitted Vol. Control with 
switch. Assembled and tested. Suitable 
for any normal crystal pick -up. Only 59/9. 

R.S.C. (Manchester) MAIL ORDERS to S County Arcade, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under El 
Ltd. Postage 2/9 extra under E2. 31 extra under ES. Trade Supplied. S.A.E. with all enquiries please, 

BIRMINGHAM: SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS: 
6 Gt. Western 13 Exchange St. 51 Savile St. 
Arcade Castle Market Hull (Half 
Birmingham Bldgs. Sheffield day Thurs.) 

73 Dale St. 
Liverpool 2 

56 Morley St. 8 -IO Brown St. 5 -7 County 
(above Alhambra (Market St.) (Mecca) Arcade 
Theatre) Bradford Manchester 2 Briggate, Leeds 

THIS IS IT ! ! ! - THE 208 - 
All 

_Components 
£4.10.0 
P.P. 2/6. 

No extras to 
buy 

everything 
supplied 

* Printed cir- 
cuit. 

* Push -pull out- 
put. *High Flux 
loudspeaker. 

* 1st grade BVA 
transistors. 

* Vol. control 
with On /Off 
switch. ee 

* Variable sen - 
Not a Toy but a genuine sitivity. 
pocket transistor por- * High gain 
table. ferrite aerial. 

Tunes: Lux., Light, Home, AFN., R -Eire, and Many Others. 

THE CAROUSEL. A 5 -stage transistor portable. Attractive 
two-tone cabinet 9 x 6 x Sin. Covers Long and Med. wavebands. 
Car aerial socket. 5in. loudspeaker, 500 Mw push -pull output. 
A luxury portable at low cost. £4.19.6. P. & P. 3/6. 

T 

THE FRADAN 

:1.1 

Co.. 

. 
. s,,,,.,,en. 

s^o..... * 
,. 

e 

THE FRADAN COMET 
One -valve receiver with 
electrical band -spread. 
Attractive blue hammer 
finish with gold lettering. 
Amazing performance. 
Covers 20-60 metres. All 
parts supplied, no drill - 
ing. ONLY 37/6. P. & P. 
2/6. Other plug -in coils 
available 10 -2000 metres. 

Constructional plans for any model 1/6. 

Transistors. Red Spots 2/6, GET873 4/ -, GET874 4/ -, GET103 5 / -. 
GET114 5/ -, OC44 7/6, 0045 7/6, OC71 81 -, OC72 8/-, AF117 8/6. 
Diodes. GEX00 6d., GEX34 2/6, OA81 2/6. OA91 2/ -. 
SPECIAL OFFER: Volume Control. Less switch, short spindles, 
all values, 9d. each. 
Twin Gang for Stereo -100k+ 100k or IM +IM 2/6 each. 

Please add Postage. Send 3d. stamp for Lists. 
FRADAN RADIO, Dept. WI, 

36 Leigh Rd., Leigh, Lancs. 

AVO METERS 
MODEL 7 £11.0.0. MODEL 7 Mark 11 212.0.0. 

Guaranteed perfect. With leads and batteries. Registered 
P. & P. 5/- extra. Solid leather carrying case £1 extra. 

AVO WIDE RANGE SIGNAL GENERATORS. Six turret 
operated ranges covering 50 Kc /s to 80 Mc /s. For use on standard 
A.C. mains. In original transit cases with accessories. Post -war 
type in new condition. £15. Carriage 10/ -. 
SILICON RECTIFIERS. Type lEA2 (1 x lin.) will handle 250 volts 
at up to 500 mA. Replaces any TV metal rectifier. 7/6. 

H.R.O. RECEIVERS- SENIOR MODEL M.X. Complete 
with 9 coils from 50 Kc /s -30 Mc /s. A superb communications 
receiver. Guaranteed in brand new condition, £25. carr. 30/ -. 
POWER UNIT 59/6. extra carr., 5/6. 

AVO L, C & R BRIDGE. Capacity 5 pfd. to 50 mfd. Resistance 
5 0 to 50 M 0. Inductance can be measured against external stand- 
ard. Balance is indicated on a meter which can be used as a valve 
voltmeter from 0.1 to 15 v. Leakage test and Power Factor scale. 
A.C. mains operation. Tested and guaranteed and in superlative 
condition £9.10.0, plus 5/- P . &. P. 

PCR COMMUNICATIONS RECEIVER 
Type PCR. Has self -contained speaker. Covers 850 -2000, 
200 -550 and 16 -50 metres. AS NEW CONDITION £6.19.6 
Type PCR-2. Requires external speaker. Covers 850 -2000, 
200 -500 and 13-50 metres. USED (Good condition) £5.19.6 
Carriage (any type) 10 /6. Full details S.A.E. Any model fitted 
with BRAND NEW INTERNAL POWER SUPPLY, guaranteed 
ready for use on A.C. mains. £2 extra. 

Moving Coil Phones. Finest quality Canadian, with Chamois ea 
muffs and leather- covered headband. With lead and lack plug 

Noise excluding. supremely comfortable. 19/6. post 1/6. 

FERRANTI TEST METER TYPE Q. An extremely compact 
self- contained multimeter. Volts 0 to 15, 30, 150. 600 AC /DC. 
with additional 3 v. DC and 15 v. AC. ranges: mllliamps 0 to 7.5. 
30, 153 and 750 DC; ohms 0 -25 K 11. Accuracy BSS first 
grade. Knife -edge pointer and clearly calibrated Din. scale. 
500 0 /volt. With leads. prods, battery and instructions. In 
fitted velvet -lined 4 x 7 x lin. case. Brand new condition. tested. 
39/8. P.P. 2/6. 

CHARLES BRITAIN (RADIO) LTD. 
I I Upper Saint Martins Lane, London, W.C.2 
TEMpie Bar 0545. Shop Hours 9-6 p.m. (9 -1 p.m. Thursday) 

Open all day Saturday. 
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Luxembourg is guaranteed 
also A.F,N., plus dozens of 
other Continental 
programmes. The Complete 
novice will build this set in 
3 hours and it will work 
and Its volume will astound 
you. This kit was specially 
flown to Europe by Boeing 
707 jet for testing and it 
never failed to pick up 
programmes anywhere. 

PRACTICAL WIRELESS 865 

ROPE IN LUXEMBOURG ! 
LIKE THE LIGHT PROGRAMME 
WITH THE FANTASTIC TWIN WAVE BAND 

pARISIENNE!! 
A SUPERB POCKET TRANSISTOR 

This amazing little set for home or car 
HAS TO BE HEARD TO BE BELIEVED 
We will supply ALL components at a 

total cost of only 
YOU CAN'T GO WRONG ! £3.19.6 !!! 

Note: -These star items, starred be- 
cause they are above any other kit avail- 
able. 

* Elegant dial graduated long and M 
waves. * Built in wave change switch not pre- 
set. * Printed circuit for easy assembly. * "S" ferrite rod aerial. * Earphone if required, 5l- extra. * Choice of colour red blue or cream. * Chrome carrying handle. * British 3" moving coil speaker. * Brand new components. * Best Mullard and Newmarket transis- 
tors. 

A fully illustrated 30 page booklet, 
complete with step -by -step assembly in- 
structions and all other data, comes to 
you for only 2 9 extra; PP4 press -stud 
type battery 213; post and packing on the 
lot 2 6. 

SO GET WITH IT!! - 

and build yourself this superb little set NOW 
PUT THE WORLD IN 

YOUR POCKET 
Second -to -none after sales service and all your components factory new, plainly marked and fully guaranteed. 

SHORT WAVE SECTION 
Transmitter Receiver No. 22 as 19 set 
but 2 -12 Megs. Complete with power 
pack, but used condition, 751 -, Carr. 10 % , 
R109 Receivers, Latest Gov't. Release. 
Brand new, in original crates, 2 -12 megs. 
Cost £60 to manufacture, our price 
£5.19.6. Built in phones, speaker and 
sockets, etc., 6V D.C. input, ready to use, 
Carr. I OJ -. 

Mine Detectors -all types of metal, 
magnetic or non magnetic using modern 
B7G valves, complete, with search coils, 
haversack, phones, all in original govern- 
ment packing, L2.5.0., Battery 816. 
Carriage 10, -. 

Aluminium Field Tripods, brand new, 
fully adjustable, suit telescopes, etc. 
Money back if not satisfied. 2916. P.P. 6/ -. 

Moving Coll Mikes (Dynamic) ex Gov't. 
New, guaranteed 251 -. P.P. 2/6. Hand or 
stick type. 

High Resis. Phones, new, 1316, P.P. 2/.. 

ALL COMPONENTS SUPPLIED 

SEPARATELY IF REQUIRED 

THIS IS THE FINEST BARGAIN 
EVER OFFERED ON MAIL 

ORDER 

A Seven Transistor. Long, Med. 
wave superhet, by well known 
manufacturer. Size only 4 x 3 x 
lin. Absolutely complete and 
tested, less makers case but with 
leather cloth cover. The most 
compact set you have seen made 
like a watch. Money back guaran- 
tee. Price [5.12.6. P.P. 2/6. 
Personal earphones, 7f- extra. 

TRADEIENQUIRIES WELCOMED 

USUAL DISCOUNT ON ANY LINES 

Transistor Soldering Irons, 916, 1716, 

22'6, 29'6. P.P. on each I 6. 

Dynamic Mike Inserts. } x x }in 716. 

P.P. 6d. 

Ferrite Rods 4 x y}in., 21 -. 5 x Ain., 
2(6., 6 x fin., 216. P.P. on all rods, 11-. 

Transistors. New and guaranteed,. 

0071 51 -, 0072 51-, XC141 power output 
as OC 16 101 -, 0C28 101 -, 0C35 
0A47 Diodes 2'6, OA90 2'6. Diodes sets 

of twelve, including CG84E, OA90, A047, 
OA10, CGI2E 181- sec. P.P. 6d. any type. 

Co -ax Cable, orders lOyds. or above, 6d. 

per yd. P.P. free. 

Send for our coloured leaflets on our 
other products (send large S.A.E.) 

WOLVERHAMPTON RADIO & TV SUPPLIES, 42 Darlington St., Wolverhampton 
Terms:-C.W.O. to avoid delay. All orders mailed by return, subject to stocks surviving the onslaught! 
And see us if you can. Fuller details and /or prices by request, write (S.A.E.) or call. Tel,: Wolverhampton 20315. 

i 
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LTRA VIOLET BULBS 
to use source of UV for dozens of prat, 
and experimental uses. 

JR 36 watt AC /DC SBC 6/6. P. & P. 1/ -. 
/oit 60 watt AC /DC SBC 8/6. P. & P. 1 / -, 
ansformer to suit the above: Input 200 - 

J A.C. Output 12 volt A.C. 36 watt, 16 /6. 
. & P. 2/6. Input 200-240 A.C. 12 volt A.C. 60 

matt, 22/6. P. & P. 3/6. 
Set of 4 colours FLUORESCENT Paint. 
Red, Yellow, Green and Blue in I oz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs. 9/8. P. & P. 1/6. 
BUILD AN EFFICIENT STROBE UNIT 

FOR ONLY 37/6 
The ideal instrument for workshop, lab, or 
factory. This wonderful device enables you 
to "freeze" motion and examine moving 
parts as if stationery. We supply a simple 
circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable you to easily and quickly construct 
a unit for infinite variety of speeds, from 1 
flash in several seconds to several thousands 
per minute. New modified circuits bring 
price down ío!37/6 plus 3/- P. & P. 
NSP2 CV229S STROBOTRON FLASH - 
TUBE made by Ferranti, brand new. I.O. 
base. Price 15/ -. P. & P. 1/ -. 

MAGNETIC COUNTERS 
10 IMPULSES PER SECOND 

Very latest High Speed type 
ex P.O.. guaranteed perfect, 
type No. 100B, coil 2,300 ohms, 
for 48 volt D.C. operation (will 
work on 36 volt), overall size 4 x 
1 x lin. Also available, type 
101A which can be used as an 
interesting accessory with our 
Strobe unit. Either type price 
15 / -. P. & P. 1/6. 

Variable 
Voltage Transformer 

Input 230 v. A.C. Output 
0 -260 v. at 2 amp. Fully 
shrouded. New. £5.19.6. 
inc. carriage. Also available 
from stock, 5, 8, 10 and 20 

Ä amp. Write for details. 

2 '7,1,§ 31 

ORP 60 MULLARD CADMIUM 
SULPHIDE PHOTOCELLS 

With mounting and leads including circuit 
for making light sensitive switches, 7/6. 
Post paid. 
SIEMENS H.S. RELAY. Very latest type. 
sealed. 1196E. 1,700 ohms plus 1,700 ohms. 
single C/O contacts. Price 16/6 each, plus 
1/- P. & P. 
Miniature LEDEX Switch. 24 volt D.C. 
operation. Two bank 11 position plus 
Homing Contact. A miniature and compact 
form of uniselector. Ex brand new equip- 
ment, 32/6.' P. & P. 2/ -. 
7 R.P.M. Geared Motor. 12 volt D.C. 
Double Gearbox. Consumption I amp. size 
3} x 2} x 2ín. Weight 15 oz. Small and 
extremely powerful, 32/6. P. & P. 2/6. 

230 VOLT A.C. GEARED MOTORS 
Type B16G 80 r.p.m., .26 lb. inch, 01.19.6.. 
P.P. 2/ -. Type D16G 5 r.p.m., 1.7 lb. inch. 
£2.9.8., P.P. 2/6. Type D16G. 13 r.p.m., 1.45 
lb. inch. 82.12.6. P.P. 2/6. 
CROMPTON PARKINSON BRAND NEW 
1 h.p. MOTORS. 230 /250 VOLT A.C. 1,440 
R.P.M. Fitted with 21 x }in. SPINDLE. 
Price 83.15.0. Carriage 8/6. 
AVO METER MODEL 7. Individually 
tested on all ranges and guaranteed. In- 
clusive of Test Leads. £11.5.0 each. P. & P. 
5/ , Case 20/ -- 

SPEAKER 
A beautifully made Speaker and Control 
Unit for the famous Collins TCS com- 
munication equipment. Can be used with 
any top -grade communication setup. 
Comprising a super 5ín. 3 to 5 ohm speaker, 
600 - ohm matching transformer. constant 
impedance type volume control. 3 control 
switches. Fitted in robust crackle finished 
case. 29/6. P. & P. 4/ -. 

SERVICE TRADING CO. 
All Mail Orders also callers. 

47 -49 High Street, Kingston on Thames 
Tel.: KlNgston 9450 
Personal callers only 

9 Little Newport Street, London W.C.2 

( Tel Leicester Square) 
0576 
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ELEMENTS OF 

ELECTRONIC CIRCUITS 
Building Blocks for Circuit Design. 131 

Diagrams. 

211- 
by J. M. Peters 

Post I/- 

0TAPE RECORDING YEAR BOOK, 
1962/63, 716. Postage 9d. 

ELECTRONIC ORGAN HAND- 
BOOK, by H. E. Anderson, 401 -, ' Postage I / -. 

BASIC RADAR. A Common Core 

1 
Book Pt.l. 161 -. Postage I / -. 

RADIO CONTROL MANUAL, by 
E. L. Safford Jr., 251 -. Postage If -. 

TELECOMMUNICATIONS 
PRINCIPLES (IN M.K.S. UNITS), 
by R. N. Renton, 451 -, Postage 2/ -. 

THE RADIO AMATEUR'S HAND- 
BOOK 1962. An A.R.R.L. Pub: 361 -. 

Postage 2/ -. 
FUN WITH RADIO-CONTROL- 

0. LED MODELS, by E. L. Safford Jr., 
251 -. Postage I / -. 

RADIO VALVE DATA, 7th Ed. 
Compiled by "WW "., 6/ -. Postage 
10d. 

COMPLETE CATALOGUE II -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 
19 -21 PRAED STREET 

LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9 -6 p.m. 

FIELD'S RADIOCENTRE 
0I LONDON ROAD 94 IIURST ST. 
CROYDON, Surrey BIRMINGHAM á 

CRO 1512 MID 7072 

CALLERS WELCOME. 

All mail orders to CROYDON address, 
Dept. Y.W. 

SHORT WAVE CONDENSERS. Ex. R.F. 
Unit No. 26 and 27. Brand new, 75 plus, 
75pFd., silver plated. 2/6, plus 1l- P.P. 

CARBON HAND MIKES. New with 
Press switch as used with No. 18 set. 
5/- each. P.P. 2/ , 
SMOOTHING CHOKES. New. Ex.-Govt. 
10 henry, 100 mA. Fully shrouded. 5/- each, 
P.P. 2/ -. 

PRINTED CIRCUIT KIT. With Plastic 
Bath, 100 sq. ins. board and all chemicals, 
with full instructions. 17/6 inc. postage. 

F.M. LOFT AERIALS. Single dipole 
type. 12 /6, P.P. 2/6. 

COAXIAL CABLE. Low loss type, 10 yds. 
5/ -, P.P. 2/ -; 15 yds. 7/6, P.P. 2/6. 

THROAT MICE. New. boxed as used on 
W.S.38. 3/6. P.P. 1/6. 

TUNING CONDENSERS, AIR SPACED. 
With slow motion drive 0.0003 plus 0.0005 
on one gang. Can be used separately. 
3/6. P.O. 1 / -. 

MICROPHONE STANDS. Two section 
telescopic. extend to 6 ft. Chrome -plated 
stem, heavy base. As used with BM3, 
DX29, MC70, DM176. MICS. £2.5.0, P.P. 4/ -. 

PRINTED CIRCUIT BOARD. 12 x 6in. 
4 / -, inc. postage. 

ALUMLNIU31 SHEET, 16 x 16ín., 18 gauge, 
6 / -, P.P. 1/6. 

Lyons Iiadío lad 
3 Goldhawk Road, 

Shepherds Bush, London, W.I2 
Telephone: SHEpherds Bush 1729 

INTERCOM/BABY ALARM. Transis- 
torised, ready made for immediate use. 
Operates for months from a small PP.3 bat- 
tery. Facilities include 2 way calling and 
conversation, combined volume control and 
on /off switch. master and extension unit 
housed in attractive plastic case with ad- 
justable stand. Can be used anywhere. 
anytime and 100°á safe for use as Baby 
Alarm. Supplied complete with 60ft. con- 
necting flex and battery. PRICE ONLY 
89/6, post 3/6. 
RECTIFIERS. Instrument type 5mA. 
PRICE ONLY 6/6, Post paid. Selenium 
280/250 v., 600mA., } wave, PRICE ONLY 8/6. 
post 2/ -. Type D87 centre tapped, can be 
used in voltage doubler circuits for outputs 
up to 200v. at 600mA. or using two as a full 
wave bridge up to 136v. at 1.2A. PRICE 
ONLY 10/ -, post 2/ -. 
RAY 5 RADIO RECEIVERS. Special 
purpose 11 valve fixed frequency (26.5Mc /s.) 
housed in ali. case 12 x 9 x Bins., fitted 24v. 
D.C. input Dynamotor, 7.8Mc. crystal and 
output level meter. Valve line-up :-2-12SN7 
3 -6AB7, 6106, 12J5, 12SR7, 6AC7. 12SJ7. 12A8. 
New condition, no data available, "Give 
away" PRICE only 35/ -, carriage 7/6. 

H.P. MOTORS. 200/250v. A.C. mains, new 
unused by Crompton Parkinson, split phase 
induction type, spindle 2 x lin, dia., 1,440 
r.p.m., with mounting plate. BARGAIN 
PRICE ONLY 75/ -, carriage 7/6. 

AERIAL RODS. Set consists of 3 copper 
ised tappering steel sections, each 4ft.. 
making up a 12ft. aerial or the ever popular 
fishing rod. PRICE ONLY 7/6, carriage 2/6. 

MOUNTING BASE. For above, hard rubber 
with metal fixing plate surround. PRICE, 3/- 
if supplied separately, post 1/6. 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1R5, 155. 1T4, 3S4, 3V4, DAF91, DF91, DK91, 
DL92, DL94 SET of 4, 18/0. 
DAF96, DF96, DK96, DL96, SET of 4, 25/8. 
1D5 7f- DL92 5/11 PCL82 8/3 
1R5 5/6 DL94 6/9 PCL83 10 /- 
125 4/8 DL96 6/9 PCL84 9/9 
1T4 3/3 EB91 3/- PENDD4020 
3S4 5/11. EBC41 7/6 17/6 
3V4 8/9 EBF80 7/9 PL36 9/6 
5Ú4G 4/6 EBL21 12/- PL81 8/6 
5Y3GT 5/9 ECC40 13/- PL82 6/6 
5Z4G 8/6 ECC81 4/6 PL83 6/6 
6AM6 2/9 ECC82 4/8 PL84 8/- 
6K7G 1/9 ECC83 6/3 PY31 8/8 
6K8G 4/9 ECC84 7/6 PY32 11/- 
6Q7G 5/6 ECC85 7/6 PY80 7/- 
6V6G 4/- ECF80 8/9 PY81 6/6 
6X5GT 6/8 ECF82 8/3 PY82 6/- 
12K7GT 4/3 ECH42 7/9 PY83 7/3 
12K8GT 9/- ECLBO 5/9 U25 11 /- 
12Q7GT 4/8 EF40 11 /- U26 8/9 
12SN7GT 7/3 EF41 7/6 UABC80 6/- 
35L6GT 8/- EF80 4/3 UAF42 '8/- 
35Z4GT 5/- EF85 5/9 UBC41 7/- 
AZ31 8/9 FF86 8/6 UBF80 8/- 
CL33 9/6 EF89 6/9 UCC85 7/- 
DAC32 8/9 EF91 2/9 UCH21 11/6 
DAF91 4/6 E1,41 9/- UCH42 7/6 
DAF96 6/9 F.L84 613 UCH81 8/9 
D F33 8/9 EY51 7/3 UCL82 9/3 
DF91 3/3 EY86 6/9 UCL83 13/- 
DF96 6/9 EZ40 8/- ÚF41 8/9 
DH77 6/- EZ80 5/9 ÚF89 6/9 
DK32 10/8 . EZ81 6/- UL41 8/- 
DK91 5/6 MÚ14 5/6 ÚL84 6/8 
DK92 6/9 PCC84 6/9 UY21 10 /6 
DK96 7/3 PCC89 9/- UY41 5/6 
DL33 7/6 PCF80 7/6 UY85 6/3 
DL35 9/6 PCF82 7/6 277 2/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d. extra 

Any C.O.D. Parcel 3/- extra. 
Office address, no callers. 

GERALD BERNARD 
(Note newaOSBALDESTON 

ROAD, f 
Leeds) 

83 
STOKE NEWINGTON, LONDON, N.16 
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RETURN -OF- POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt. 

* Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

P.W. STRAND, MAYFAIR & SAVOY UNITS 
We stock parts for the P.W. Strand Amplifier. Mayfair Pre -amp- 
lifier and Savoy FM Tuner. Detailed price lists are available. 

"P.W. MERCURY" 
P.W. Mercury. (Osmor printed circuit version). including 
Mullard first grade transistors and instruction manual. Com- 
plete set of parts 29.19.8. instruction manual available separa- 
tely at 2/6 post free. Separate components supplied. Send 
for list. 

NEW ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAK>tRS, TAPE 
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI- 
FIERS. Any will be sent tree upon request. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard 
circuits. Log /Anti -Log, 500k. 1 meg., 2 meg. Log /Log, 50k, 
250k, 1 meg., 2 meg. Lin /Lin 250k, 500k. 1 meg. All 10/8 each. 

TRANSISTORS 
MULLARD. Reduced prices. Current production types. 
not rejects. All in makers' boxes. Postage 3d. on each. 
0044, 9/3: 0045, 9/ -: 0070 and 0071. 6/6; 0072. 8/ -; 0072 Matched 
Pairs 16 / -; OC78, 8/-; 0081. 8/ -; 00170, 9/6; 0C171. 10/6. 

AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510. 
Mullard 3-3, Mullard 2 and 3 Valve Pre -amp. Mollard Stereo. 
Mollard Mixer, GEC 912 Plus. Fully detailed list on any of 
these sent upon request. 
Instructional Manuals: All Mollard Audio Circuits in "Circuits 
for Audio Amplifiers ". 9/5. GEC912. 4/6. All post free. 

LATEST TEST METERS 
Cash Price 

At -O Model 8 Mark II .. £24. 0.0 
AVO Model 8 with 

leather carrying case .. 227.18.0 
AVO Model 7 Mark 11 .. £91. 0.0 
AVO Multlminor .. £9.10.0 
AVO Multiminor with 

leather carrying case .. £11. 9.0 
TAYLOR MODEL 127A .. 210.10.0 
('ABY A -10 .. .. .. 24.17.6 
('AIRY 11-I0 .. .. .. 26.10.0 
( AB1' M -1 .. .. 22.14.0 

Hire Purchase 
Deposit Mthly /Pmts. 
24.16.0 12 of £1.15. 2 

25.12.0 12 of 22. 0.11 
£4. 4.0 12 of £1.10.10 
21.19.0 12 of 14/4 

y2. 5.0 12 of 17/- 
£2. 2.0 12 of 15/8 
£1. 7.6 3 of £1. 8.8 
£2. 0.0 3 of 21.13.4 - - - 

cull details of any of the above supplied free on request. 
l'he AVG Models 7 and 8 are both latest models from current pro - 
., uCtion -not to be confused with Government Surplus. 

OUTPUT TRANSFORMERS 
GILSON: W0696A, W0696B. 50/8. Post 2/6. W0710. 55/8. Post 2/6. 
W0892, 62/3, Post free: W0787, 27/, post 1/6. W01786A, 57/6, post 2/6. 
W01932. 84/ -, post tree. 
PARTRIDGE: P3667. 75/ -; P4131, 65/ -; P5202. P5203, 25.18.8. 
All pDost free. 
PARSIEKO: P2624. 45/8; P2642, 43/3: P2643, 45/6. All plus 
post 2/8. P2641, 28/3. post 2/-: P2928. 15/3. post 2/ -; P2932. 39/3. 
post 2/6. 
ELSTONE: OT /ML. 45/-. post 2/9: OT /3, 25/-. Post 2/6. 

MAINS TRANSFORMERS 
GILSON: W0741AB, 63/-, post free; W0839, 40 /9, Post 2/9; W01328. 
58/8, post 3/6: WC1288. 58/ -. post 3/6: W01566. 80 / -. post free; W01341, 

PAgRPMEKO: P26631, 33/9, post 2/9; P2630. 52/6, Post 3/3: P2644, 

ELSTONE 
free; 

MU,, 45/ -, post 3/3 MT33 /M. 
54/6. 

post 3 / -MT /510, 
42/ -, post 3/3. 

LOUDSPEAKERS 
GOODMANS: Axlette 81n., 25.17.7; Axiom loin., 27.0.0: 121n., 
Axiom 201, 910.7.0: 121n., Axiom 501, 914.10.0; 121n., Audlom 
51 Bass. 28.14.0112m m, Audlom 61 Bass, 213.14.0; Trebax Tweet- 
er, 26.4.0; X05000 Crossover unit, 21.19.0. 
WHITELEY: HFI016 101n., 27.16.0: HFI61E loin., 94.17.6; 
HF816 Bin., 26.13.91 T816 lin., 26.6.9: Tl0 Tweeter, £4.8.3; T859 
Tweeter, 21.14.0; CX3000 Crossover unit, 1.11.6: CX1500 
Crossover unit. 22.0.0. H.P. Terms available on all speakers. 

TAPE RECORDING EQUIPMENT 
'['APE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. 
B.S.It. 'l'D t £8.19.6 £1.16.6 12 of 13/7 latest POLL RO Studio £10.19.6 22.3.6 12 of 16/4 

TAI'[ AMPLIFIERS 
We now stock the Martin Recorder Kits. These are partly 
assembled kits for complete tape recorders. The Amplifier 
Printed Circuit panels are completely wired, but the assembly 
01 this and external components is left to the constructor. Very 
complete instructions are supplied. Send tor leaflet. 
MODEL C for Collaro Studio Deck £11.11.0. 
MODEL B for BSR TD2 Deck, £8.8.0. 
CARRYING: CASES. Smart carrying cases are available to 
take the above amplifiers and decks. Fitted with speaker. 
For Model C Amplifier and Collar() Deck, £5.5.0. 
For Model B Amplifier and HER Deck. 24.4.0. 
H.P. Terms available for amplifiers. cases and decks. 

TAPE PRE-AMPLIFIERS 
MULLARD TAPE (' PRE -AMPLIFIER. We stock complete 
kits and all components. Send for list. 
51 ARTIN. Pre -amp kit for Collar() Studio Deck 28.8.0. 

"BRAND FIVE" RECORDING TAPE Post free. 
Long Play: 900ft. (5`), 18/6; 1200ft. (5i`), 23/6; 1800ít. (7°). 35/-. 

JASON F.M. TUNER KITS 
Kits supplied complete with every Item needed including instruc- 
tion manuals. Fully detailed list available. Separate items 
supplied, ask for price list. H.P. Terms available on any kit. 

FMTI, 26.12.6. FMT2 (less power), 97.15.0. 
FMT2 (with power). 99.12.8: FMT3 (less power), 99.9.6. 

FMTS (with power), £11.7.6. Mercury 2, 210.14.6. 
JTV /2, 214.12.6. 

TRANSISTORISE YOUR CRYSTAL SET 
We have two new designs for Transistor amplifiers which can 
be used to greatly improve the signal from any crystal set. 
RLD4 Kit, one stage 12/ -: RLD5 Kit, two stage 21/ -; both post free. 
The kits are easy to build and very detailed instructions are 
supplied. Leaflet available. 

NEW MULLARD CONDENSERS 
\1'e now stock the [allowing range ul the new Mullard Miniature= 
Foil and Polyester condensers as used In the latest TV and. 
Transistor sets. Fully detailed list available giving full 
technical Information and dimensions. 
Miniature Foil. 30 volt working for Transistor sets. .01 mfd. 
7 ;d. :.022 mfd, 9d. :.047 mfd, 9d.:.1 mfd, 11d. 
Polyester Tubular Capacitors. Moulded outer case designed to 
withstand accidental contact with the soldering iron. Tolerance 
10 °,,. 125v. range:.01mfd, .022mfd, .047mtd, all 9d. each. Amid, 
1 /2; .22mfd.1 /3; .47mfd. 1 /6: lmtd, 3/ -. 
400v. range:.001mfd, .0022mfd, .0047mfd, .01mfd, .022mfd, all 9d. 
each.' .047mfd, 1/2, .lmi'd, 1 /3..22mfd, 1 /6. .47mfd, 2/5. Postage 
extra. 

PICK -UP CARTRIDGES- SPECIAL OFFER 
li.a.i:. I'Cn11,'1'CBH. 19/6 each. ACUS GPu /2,14 /8 (all Pust. tsar). 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts 

RE('O1tD l'l1ANGIiltS 
GARRARD AUTOSLIM £7.19.8 21.12.8 12 of 12/3 
GARRARD AUTOSLIM 

De -luxe (GCS PU) .. 212.14.8 92.11.8 12 of 18/8 
GARRARD AUTOSLIM 

De -luxe (EV26A PU) .. £13.12.9 22.14.9 12 of 20/- 
B.S.R. UAI4 (TC8 PU) .. 27.17.6 21.12.8 12 of 12/1 
B.S.R. UÁ14 Monarch 

(TC8S Stereo /LP /78) .. £8.17.6 £1.16.8 12 of 13/5 
SINGLE RECORD PLAYERS 

B.S.R. TU1E (TC8 PU) .. 24.5.0 91.5.0 3 of 
B.S.R. 6117 (TC8 PU) £5.11.6 21.13.6 3 of 

TRANSCRIPTION 1 "NITS 
GARRARD 4HF (OC8 PU) 217.19.6 23.11.8 12 of 
PHILIPS AG1016 .. .. 213.13.0 22.15.0 12 of 
Many of the above can be supplied for stereo working. 
Gramophone Equipment List for details. 

21.3.4 
21.9.4 

£1.6.6 
£1.0.0 

See our 

TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Up to £3, minimum of 3/2. Over 23 
and under £5, 1/6. Over 25 and 
under £10, 1/8. Over £10 no 
charge. Postage extra on ('.ASH 
orders under £8 except where 
stated. Postage extra on over- 
seas orders Irrespective of 
price. 

WATTS RADIO 
(MAIL ORDER) LTD. 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 4556 

Phase nota: Postal business only from this address 

AIRE PURCHASE TERMS 
are available on any item. Re- 
payments may be spread over 3, 
6 or 12 months. Details as fol- 
lows: Three months: Deposit 8/- 
ín the 2. Service charge 5 per 
cent but minimum charge of 10/-. 
Six and Twelve months: Deposit 
4/- in the L. Service charge 10 per 
cent. but minimum charge 
20/-. 

www.americanradiohistory.com

www.americanradiohistory.com


rOW ANYONE 
SAN AFFORD TO 

TRAIN TO BE 
AN EXPERT IN 

RADIO and 
ELECTRONICS 

EVEN QUALIFY FOR A 
CERTIFICATE 

It's the most exciting news of the year! Just imagine. You can get 
35 large, fact -packed lessons for little more than 1/- per lesson! The lessons are crystal clear, practical 
easy to master and use. Early 
lessons make fundamentals clear 
even to the beginner, while other lessons will give you the practical 
"know-how" of an expert. 
Compares favourably with some courses costing 
ten times as much. You save because you 
receive all the lessons at one time and are not 
required to purchase equipment you do not 
need. 

This L s real home -study course that has been 
bound into one giant 8 z llin. 216 page manual. 
Each page is divided into two columns. A 
wide column features the text, while a narrow 
column at the aide has the instructor's com- 
ments, helpful suggestions and additional 
pictures to aimpllfy the difficult parts. 
Everyone can benefit from this practical course. 
No old fashioned (or psuedo modern) methods 
used here, lust straight forward, easy to 
understand explanation's to help you make 
more money In electronics. 
As an optional extra, you may pay a further fee 
if you wish to take the Sim -Tech radio and 
electronics examination. Students who attain 
a minimum of 60% correct answers can qualify 
for a certificate of proficiency in basic radio and 
electronics. Details sent with each course 
ordered. 
You must be convinced that this is the best value 
you have ever seen in electronic training, 
otherwise you can return the manual (or have 
your money reloaded it sent with order) alter 
you have examined it in your own home tor a 
period of seven days. 

The price? Only 38/ -, plus pontage. 

FREE 
TRIAL 

OFFER! 
To BIM -TECH TECHNICAL BOOKS, Dept. 
WA7, Goter's Mill, West End, Southampton, 

Boats. 
D RUSH Radio and Electronics Course for 

seven days examination. If I keep the 
course I can either pay 37/6d. cash or 12 /6d. 
deposit after seven days and two payments 
of 12 /6d. monthly. Otherwise I will return 
the course post -paid and owe nothing. 
BAVE! Send only 36/- if paying cash with 
order. (We pay postage.) Some 7 -day- 
money -back guarantee. 

Name 

Address 

I City County 
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BBC ITV F.M. AERIALS 
B.B.C. (BAND U. Tele- 
scopic loft, 19/8. External, 
S/D. 28/3. 
L.T.V. (BAND 3). 3 Ele- 
ment loft array. 24/ -, 5 
Element. 32/8. Wall 
mounting, 3 Element, 33/9, 
5 Element, 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element' 
41/3, 1 +5 Element. 48/9. 
Wall mounting. 1 +3 Ele- 
ment, 58/3. 1 +5 Element. 
83/9. Chimney and mast 

mounting units also available. 
F.M. (BAND 2). Loft "H ". 28 / -. 3 Ele- 
ment loft. 52/8. S/D loft, 12/8. External 
S /D, 28/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable, 
8d. yd. Coaxial plugs. 1/3. Send 8d. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
3B, Godstone Road, Kenley, Surrey. 

RES /CAP. BRIDGE p39p61/6 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. PG) 
Raleigh Mews, Raleigh Street, Nottingham 

PADGETTS RADIO STORES 
OLD TOWN HILL, 

Phone: Cleckheaton 2866. 

Type 46. RX -TX. Complete with two 
ARP12, one ARI, one ARTP2 one APT4, 
one APP37, less crystals, coils and send - 
receive switch, but otherwise complete. 
These sets are in new condition, 8/8. Post 
3/9. Grade two store soiled, 4/8. Post 3/9. 
Bomb Computors ln new condition. Full 
of gears, motors etc. 30/ -. Carr. B.R.S. 10/ -. 

P.M. Speakers, all 3 ohms. Removed 
from TV sets, perfect condition. Rola 
6 x 4ín., 5/ -. Goodman 7 x 4in., 8 / -. Philips 
51n, round, 5 / -. 61in. speakers, 3/ -., 8 for 
20/ -. Post extra on any speaker 2/ -. Up to 
six can be sent for 3/6. 
Germanium Diodes. 4/8 per doz. Post 
free. 
New Boxed Valves. Post free. ARP12, 

6L6 Metal /71-, 
Box 

VB 
50, 

5//., VR15O /30 3/6, 6C4 
2/ -, 9001 9d., 5/- doz. 6V5 3/ -, EL91 1/9. Also 
new valves ex- units. EF91 1/9, EB91 1/9, 
5Z4 5/8. 6X5 4/8, 12A6 Metal 2/8.'5U4 4/8, 6J6 
2/8, 807USA 5/ -, 6V6 3/ -, 6V6GT 4/ -, AC /2 pen 

4F6 2%9 

TT 2/8 EF50 6/- per doz., 1/9 each. 

Valves removed from TV sets, all post free. 
all tested on a Mullard valve tester and are 
100% as new. They carry a three months 
Guarantee. We also have a large stock of 
old type radio valves and other TV valves 
not listed. 
ECL80 4/ -, ECC82 5/ -, ELM 4/ -. EY51 2/6. 
EBF80 4/8 EB91 9d., EF91 9d., 6F1 1/ -, 6F13 
2/ -, 6F14 5 / -, 7LD20 5 / -, 6SN7 2/9. 6Y6 2/8. 
6G6 2/8, 6SS7 2/ -, 10C2 5/ -, 10F1 11/ -, 10P13 

185BT 8/8, U281 5//) -, U22 S/-íU801 8/6,íU329 
5/ -, KT36 5/ -, PL81 5/ -, PL82 5/-. PY81 4/ -, 
PY82 5/ -, PY80 5 / -, PZ30 4/ -, PCF80 4/8, PCC84 
4/8, PL83 5 / -, PL33 4/ -, 536 4/ -, N37 5 / -, L63 
3/-, 6J5 3/ -, 27SU 5/-, U12 4/ -, EF80 1 /8, 10- 
per doz. Grade 2 8d., 4/- per doz. 
Perfect Reclaimed Tubes. 6 months 
guarantee 121n., 17/-..14ín.. 30/ -. Carr. 
and Ins., 7/6. 
TV Tubes Completely Rebuilt and refaced. 
12 months guarantee. Old glass not re- 
quired, 12, 14. 15, 16, 171n., any make. All 
the special trade price of 23.15.0. Carr. 
and Ins., 7/6. 
Complete TV Chassis for Spares. Less 
valves 121n. four for 10/ -. Carr. B.R.S. 7/6. 
141n. chassis four for 15/ -. Carr. 8/6. 12in. 
and 14in. chassis, your choice with scan 
coils. Less valves. Untested, 10/- each. 
Carr. 7/ -. 

January, 1963 

THE AMATEUR RADIO 
HANDBOOK 

by R.S.G.H., new edition. 34/ -, Postage 2/f. 
Radio Engineers Pocket Book, new 
edition, by Newnes, 10/8, postage 6d. 
Service Valve Equivalents, new edition by 
R.S.G.B.. 3/ -, postage 6d. 
Transistor Radios, circuitry and see - 
vicing, by Mullard, 5/ -, postage 9d. 
Modern Transistor Circuits for Begin- 
ners, by Sinclair. 7/6, postage 6d. 
Using an Oscilloscope, by Easterling. 618, 
postage 6d. 
Radio Controlled Models, by Warring, 
18/ -, postage 1 / -. 
Radio and Television Test Instruments, 
by King, 25/-, postage 1/3. 
R.S.G.B. Call Book, 1963 edition, 4/6, 
postage 6d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

Precision Wirewound Resistors, 1W. 
1 ohm to 1K. 1% 2/9; to 5K 3/3: to 20K 4/ -: 1% 
add 3d. Your value wound to order. 
1% High Stab. Resistors. 1W, 2/ -, good 
stocks. e.g., 10M. 8M, 5M, 4M, 2M, 1M, 800K, 
600K, 500K, 450K, 300K, 2501, 225K, 2001í, 
180K, 1001. 60K, 50K, 45K, 20K, 10K. 5K, 
100. 10 ohms, plus all standard values D 
ohmslto 10M, and many other non -standard. 
2W Resistors. 4d., 30 asstd., 2/8. post 1/8. 
Asstd. High Stab Res., 1% 3/-; 2% 2/ -; 5% 1/3 
per dozen. post 1/ -. 
TX Chassis. Small bait. 6 valve, 65 parts 
inc. mike tran., less valves 2/8. Post 1/9. 
Noughts and Crosses Machine. Full 
circuit and instructions for our fabulous 
new design. 3/8 This is a simple circuit, 
well worth building, plays an intelligent 
game, and the first man to beat it fairly will 
receive £50. 
18,000 o.p.v. Multimeter Kit, 89/ -. See last 
month's issue for details or send 9d. for cir- 
cuit, price list, instructions and multimeter 
scale. 

PLANET INSTRUMENT CO., 
25, DOMINION AVE., LEEDS 7 

/ ' SHORT -WAVE HAC EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for... 
S.W. Receivers and Kits of Quality. 

H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for 
the amateur constructor. Over 10,000 
satisfied customers -including Tech- 
nical Colleges, Hospitals, Public 
Schools. Hams, etc. 

Improved designs with Denco coils: 
One -valve Kit, Model "C ", Price 25/ , 
Two -valve Kit, Model "E ", Price 501 -. 
New Addition: Model "K ". 
Super sensitive "All Dry" Receiver. 
Special inc. price. Complete Kit, 77/ -. 

All kits complete with all components. 
accessories and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send for 
descriptive catalogue and order form. 

POST THIS COUPON NOW! 
"H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TH), 44 Old Bond Street, 
London W.1 

Please send me FREE and without 
obligation your 1963 literature. 
NAME 

ADDRESS 
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VALVES 

. IMF 1) 11 
NEW ! TESTED ! GUARANTEED ! 

SETS 1R.5, 1 í)F94.334, 63, 

V 4 98 
F91, DF91, DK91, DL92, DL94 Bet of4 

for 
1M9/e - 

1A70 
1D5 
1HoGT 

1HbGT 

185 

1U6 P 
3A5 44 
184 
3V4 
bU4G 
9V4G 
bY3GT 
bZ4G 
bAL5 

1ÁMp5 
bAT6 

1BB8 
BCeG 

1BH6 
bB16 
bBWB 
6C060 

,713 
F4 

bK7G 
ÿK7GT 

bK8GT 

ö0 8 

11/- 
7/6 
9/- 
9/- 

- 

8/- 

g$gf 
22/8 

9/- 
7/- 
8/- 
7/- 

4/8 
8/- 
8/- 
9/- 

3/6 
8/3 
8/- 

5/9 

14/6 
8/3 
5/9 
8/- 

27/3 

198 
1/11 

5/- 

Bj8g88- 

lÖ/ 

ULD'Gl 8/- 
6P::5 8/- 
6P28 11/6 

6Q7GT g%- 
681,70T 

T 
5/9 

6V6G7.' 
9/Q 
4/6 

8V86T 7/3 
6X4 416 
6X5GT 6/9 
8/30L2 9/- 
786 9/- 
787 8/- 
7C8 7/9 
706 7/6 
7H7 7/8 
787 9/- 

1ÓC1 12/- 
1002 16/6 

12ÁT7 4/9 
12AÚ7 4/9 
12AX7 4/9 
12K7CT 4/9 
12K8GT 9/8 
12Q7GT 4/9 

20F2 17/- 
14/6 

20P3 18/9 
20P4 20/- 

25L8GT 1718- 

30L 6 17/6 

30P4 
30PL13 
36A5 

35Z3 

6ÓL8GT 
1BSBT 
AZ1 
AZ31 
B36 
CCH35 
CBL1 
CL33 
CY1 
CY31 
DAC32 
DAF91 
DAF98 

DF338Ó 
DF91 

DH78 
DH77 
DH81 
DK32 
DK91 
DK92 

DL35 
DL92 
DL94 

DM70 

EAF42 

12/8 
12/3 
15/9 

1B/3 

79 
21/6 

9/8 
7/8 

13/8 
12/- 

12/3 
12/8 

8/8 
9/- 
5/3 
7/6 

9%- 
8/6 
7/6 

81- 
9/- 

11/- 
8/- 
7/8 

8/8 
8/- 
7/- 

g8/g88 

3%9 

EBC33 
EBC41 
LBF80 

ÉBL21 

ECC4l1 

ÉCC82 
ECC83. 
ECC84 
ECCA5 
ECF80 
ECM 
ECH35 
ECH42 
ECH81 
ECL80 
ECL82 

FFL88 
hF37A 

EF4D 
EF41 
EF42 
EF80 
EF85 
EF88 

ÉL32 
EL41 
EL42 

EM34 

EM81 

5/- 
8/- 
8/- 

13%8 

13/88 

4%8 
7/-. 
7/9 
7/9 
7/- 
8/8 
7/3 
8/9 
7/9 
7/8 
9/- 

10/- 

8/9 

11Ì8 
7/9 
/g 

4/9 
5/9 
8/9 

3/8 

9/6 
91- 

7/3 

88 

EY51 7/8 
EY86 7/- 
EZ4U 8/9 
EZ41 7/- 

3 

GZ32 8/Ì8 

KT7i 88/8- 
MU14 8/8 
MX40 13/6 
N18 7/- 
N37 11/- 
PCC84 7/6 
PCC89 9/3 
PCF80 7/9 
PCF82 8/- 
PCF86 12/- 
PCL82 9/- 

PCL84 11Ö/8- 
PCL85 10/8 

PEN36C 
11/- 
8/- 

PL38 11/6 
PL81 9/6 
PL82 7/- 
PL820 12/8 
PL83 7/6 

PX25 
10/- 

PY32 11/8 
PY80 7/8 

PY82 818 

THZiC 
12/6 

U281 
U25 
U26 

Ú52 

ÚÌ91 
11291 

0301 
11801 
UABC80 
11A8,12 
UBC41 
UBF80 
UBF89 
UBL21 
UCCB4 
UCC85 

UCH2801 
UCH42 

UCL82 
UCL83 
UF41 
UF80 
UL41 
11L84 

ÚV21 
UY41 
UY85 

VP41B 

Z 76 

10/6 
12/- 
9/3 

4/8 

14/8 

1618- 
17/- 
21/- 
818 
8/3 
7/9 
8/3 
8/- 

14/6 
13/3 
7/6 

13%8 

g8/- 
919 

13/3 
7/6 
7/ 
8l 
8/8 

11/- 
we 
8/8 

5//- 
4/9 
3/9 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL 
LONDON, N.t6 STA. 4587 

FIRST -CLASS ,RADIO. 
AND T/V COURSES... 

GET A CERTIFICATE ! 

After brief, intensely interesting study - 
undertaken at home in your spare time -YOU can secure a recognised qualifica- 
tion or extend your knowledge of Radio 
and TV. Let us show you how. 

FREE G U I D E I 
The New Free Guide contains 120 pages 
of information of the greatest impor- 
tance to both the amateur and the man 
employed in the Radio industry. N.I.E. 
provides first -rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. i G. Telecoms., 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses in 
Radio TV Servicing, Electronics and 
other branches of engineering, 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. 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 

S. Africa: P.O. Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne. 

Post 6d. per valve 
extra. 

Any Parcel Insured 
Against Damage in 

Transit 6d. extra. 
Any C.O.D. Parcel 3/- 

extra. 

We can supply any cabinet 
to your own specification 
This is only one example of- 
THE LARGEST RANGE 
OF CABINETS IN THE 
COUNTRY 
Equipment is also our 
speciality. 

The P^rCñetPd 
/ 

HOLE PUNCHES 
Instant Typa 
}" diameter ... 6/10 ea. 
Screw -up Type 

diameter ... ... 816 
B7G 91- , 

" BOA, B9A ... 916 
... ... ... 10/2 

10 /s 
... ... . I I l8 

I }" diameter Int. Octal ... ... 13/4 ea. 
1 *" ... ... ... 16/2 , 

,. ... ... 18f10 
I " B9G 11 /8 
I " ... ... ... 24/4 
2y}" Meter . 33/2 

Complete Set £8.15.0. 
All the above prices include postage and 

packing. 
See the December issue for prices applicable 

until 31st December 1962. 

Oliver O. Randall Ltd 
Dept. 7 

40 PERRY HILL, LONDON, S.E.6 
Tel.: Forest Hill 3415 

The Lowboy 
Price 24 gns. 

1711111 1111111 111111 111111111 11111111 1111111 1111117 

CgMMIrticlio 
= 100(P113) Chase Side,Southgate, 

London, N.14. Pal 3733/9666 - 
Send today for the two new 
Lewis Catalogues 

E Designed to assist your choice of 
cabinet and equipment. - THE New Lewis Radio Cabinet Cata- = lotus-the most comprehensive ever = 
prepared. THE unique 64 page equip- P - ment catalogues. = Please send your two new catalogues = = enclosed is P.O. for 0/8 which will be = = credited against any purchase I make. 

Name 

E Address 

1111111 IIIIIIII min 11111111 1111111 1111111 IIIIr 
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OP! LOOK! 
ANSISTORS FROM 116 EACH 

AEEN SPOT A.F. 3 volt 116 each. 
ELLOW SPOT A.F. 6 volt 21_ each. 

,tED SPOTS now only 216 each. 
WHITE SPOTS 216 each. 
RED, YELLOW R.F. type 416 each. 

MICRO -ALLOY TRANSISTORS 
MAT 100 719, MATIOI 816, MAT120 719, 
MAT121 816. 

MULLARD TRANSISTORS 
0070 616, 0071 616, 0072 81 -. Matched 
pair 0072 or 0081 161- pair. 0081 81 -, 
0078 81 -, 0C44 913, 0C45 91 -, 00710 916, 
0C171 1016, AFI14 111 -, AF115 1016, 
AFI16 101- AFI 17 916, AFI02 2716. 
TRANSISTOR HOLDERS I1- each. 
Miniature Germanium Diodes 3 for 21 -. 
MULLARD DIODES 0A70, 0A79, 
0A81, 0A90 all 3' -. BTH CGI2E I16 each. 
REPA NCO TRANSISTOR TRANS- 
FORMERS, TT49 Interstage, TT45 Driver, 
TT46 Output, TT47 Driver all 51- each. 
FR2 Ferrite Rod Aerial, 1216. 
J.B. Dilecon Condensers .0001, .0002, .0003, 
or .0005 all 419 each. 
REACTION CONDENSERS, .0001, 31 -, 
.0003, 319, .0005, 41 -. 
Miniature .0003 or .0005, 41-, 
DIFFERENTIAL REACTION CON- 
DENSERS, .0001, 316, .0003, 41 -, .0005, 5I -. 
DRXI Crystal Set Coils with circuit 216. 
Repanco DRR2 Coils, 41- each. 

ALL SENT POST FREE IN U.K. by 

PETNERICR'S SUPPLIES 
22 High Street, Bideford, N. Devon 

Tel.: Bideford 1217 

SOUTHERN RADIO 
SUPPLY LTD. 

II LITTLE NEWPORT STREET 
LONDON W.C.2. GER 6653 

All goods still available 
as previously advertised 

PRACTICAL WIRELESS January, 1963 

SAVOT TRANSISTORS 
with Miniature Loudspeaker 

No drilling. No soldering. Simple to 
construct. Can be done by anyone. 

Complete kit of parts. Full medium 
wave band coverage. 

SAVOY MINI -5 
5 transistors. Size: 

4# x 2{ x l ¡ins. 
Battery 1 / , 57 /- .- P. & P. 2/- extra. 

SAVOY 3 -with 3 transistors and 
2 diodes. 47/- 
Size: 41 x 21 x Ilins. 
Battery I / -. P. & P. 2/- extra. 

-'' SAVOYSUPER4 
Moving toil laud- 
speaker with 4 transis- 

-- tors and 75/- 2 diodes. 
Size: 51 x 3 x 1 1-ins. 

Battery 2/3. P. & P. 2/9 extra. 

SAVOY 

Assembled 

6- Transistor Superhet 
and complete with battery. 

A,7 ,..e_ Long and medium wave. 
..... ..,.. Real Morocco leather . 

case. ÿiC 
zèt `t 

3/ £6. 10.0 P. & P. 

TRANSISTOR RADIO BARGAINS 
YOU CAN SAVE £'s IF YOU BUY NOW! 

DANSETTE RT66 
Long and medium wave. 4 x 3 x 1, ins. 

6 transistors. 
Was p Incl. battery 

L1 12 0 
Now £u. i 5.0 p & P. 3/- 

*DANSETTE RT222 
Complete long /medium wave coverage. 
Full transistorised. Hi High quality speaker. 

Was Now £ 12. 2 nincl. battery 
615.13.0. P. & P. 3/- 

SAVOY ELECTRONICS (SALES) LTD. Is Maiden Lane, Strand, London, WC2 
CALLERS WELCOME (TEM 5484) 

2 METRES! 
The thrills of 194 Mc /s can now be 
yours for only 38/8. complete kit! 
Tunable range 150 -100 Mc /s, simpli- 
fied construction, etc., write today 
for descriptive literature, also if a 
newcomer -beginner to Amateur 
Radio ask for free copy of the world - 
famous "Globe -King" kits and re- 
ceivers -stamp to cover postage 
costs appreciated. Write now to 
makers: 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

RADIO, 
SERVICING 

POCKET BOOK 
EDITED SY Jr HAWKER 

RA DIO BOOKS 
A BRILLIANT NEN' 

Pictorial approach to understanding 
BASIC ELECTRICITY 
BASIC ELECTRONICS 

in Simple straight- forward words and 
Clear Explanatory Pictures. The Reader 
is taken Step by Step from Picture to 
Picture. 

LEARN WHILE YOU PAY 
FOR ONLY 2/8 PER WEEK 

Write for FREE Illustrated Prospectus 
giving details of instalment plan. 

MODERN TRANSISTOR CIRCUITS 
FOR BEGINNERS, 8 / , 

ELECTRONIC NOVELTIES. Bradley 5/8. 
ELECTRONIC GADGETS. Bradley 4/ -- 
SERVICING TRANSISTOR RECEIVERS 

New and enlarged edition. Pettit, 8/-. 
All above titles Include postage. 

SEND STAMP FOR LISTS 
SELRAY BOOK CO.. 

60 HAYES HILL, HAYES, BROMLEY 
KENT. Tel. ItURatway 1818 

New, revised 2nd edition . , g 

RADIO SERVICING POCKET BOOK 
edited by J. P. Hawker 

The fully- revised second edition of this popular pocket manual and data 
book contains much new information. Of particular interest will be the 
practical guidance on the servicing of transistor receivers and the repair of 
printed wiring panels. 
It provides the essential information and data needed in the day -to -day 
work of servicing the whole range of modern A.M. and V.H.F.'F.M., valve 
and transistor radios. Experienced engineers, trainees and newcomers to 
servicing work will all find that this book shows an understanding of their 
real needs, and will repay its cost time and time again. 

CONTENTS 
Modern A.M. Valve Receivers . Principles and Practice of F.M. Receivers . Transistor 
Receivers . Car Radio Receivers . Mono and Stereo Record Reproduction . Workshop 
Organisation and Practice . Servicing Equipment . Fault- Finding and Replacements 
Receiver Alignment . Receiving Aerials and Earths . Electrical Interference . Useful 
Formulae Colour Codes . Broadcasting Stations . Valve and Transistor Data 
Battery Equivalents. 

198 pages of facts, many line drawings 
and circuit diagrams. 

I2s. 6d. FROM ALL BOOKSELLERS 
... or in case of difficulty, 13s. 6d. by post from GEORGE NEWNES LTD., 

Tower House, Southampton Street, London, W.C.2. 
N EWNES 
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BRAND NEW TEST METERS - BEST VALUE - FOR ALL PURPOSES 

E8.19.6 
20,000 ohms per Volt 

Model 500 
8 Ranges D.C. volts to I kV. 
7 Ranges A.C. volts to I kV. 
5 Ranges D.C. current to 12 
amps. 
3 Range resistance to 60 meg. Capacity and dB ranges. Capacity and dB ranges, etc. 
Short circuit buzz test. Output Size 5 x 34 x I }in. with bat - 
meter dB, etc., etc. Size 64 Size 44 x 34 x 4in. with leads, tories, test leads and instruc- 
x 4i x 24in. With Leads, batteries and instructions. dons. 
Batteries and Instructions. 

5 GNS. 
20,000 ohms per Volt 

Model ITI -2 

6 Ranges D.C. voltage to 24 

5 Ranges A.C. voltage to I 

3 Ranges D.C. current to 
mA. 

Resistance to 6 meg. 

kV. 
kV. 
250 

75/- 
2,000 ohms per Volt 

Modal THL33 
0110;501250'500,1,000 volts 
D.C. 
0/10150 /250/500,1,000 volts 
A.C. 
01500pÁ/ I0 /250mA., D.C. 

Resistance 0, 10K/100K, 1 Meg. 

ö . 
,,. 

p 

Ste` 

49/6 
1,000 ohms per volt 

Model PT34 

0/10/50/250/500 /1,000 volts 
A.C.; D.C. 01 1,' 100 500 mA 
D.C. Resistance 0,100k ohm. 

Ideal pocket sized multi- tester 
for all radio and domestic work. 

Size 36 x 21 x I }in, with 
battery, leads and instructions. 

0 

All Meters Fully Guaran- 
teed for 6 months. Full 

Service Facilities. 

MODEL TP5S 

A.C. /D.C. vol - 
tageupto 1,000 
in 5 ranges. 
D.C. current 4 
ranges up to 
500mA.4 range 
resistanceto 10 
mega. Capacity 
dB scales, etc. 

20,000 
ohms: volt 

Fully 
Guaranteed 

£5.19.6 
With Test 
Loads, Battery 

asd Instructions. Size 54 x 34 x I ein. 

CRYSTAL 

INSERTS 

ACOS 21n. ... ... 1016 
ACOS I in.... ... 716 
: in, sq. ... ... 316 

METER BARGAIN 
24i. Moving Cod dauble range Voltmeter 
centre zero. 30 -0-30 and 3 -0-3 volts. 
Ideal for transistor tester or voltage 
me.suremeats. 1216. Post free. 

TRANSISTOR PORTABLE 
SIGNAL GENERATOR 

PRICE 

£7.10.0 
P.P. 216 

A Ist clac Signal Generator covering 
20e Kt/3 te :00 Mc /s in 8 ranges. Radio 
broadcasts and I.F., Amateur, VHF, 
Sh pping, TV, etc. R.F., I.F.. A.F., moth). 
laud R.F. outputs Easy to read and use 
wish full details. Within 2% accuracy. 

Site 6; x 4; x tin. 
12 MONTHS' GUARANTEE 

L.ealet on request. 

TRANSISTORS 
100% Ist Grade Fully Guaranteed 

XA101 51- XBIO2 41- XC121 
XAIII 51- X6112 41- Pairs 101- 
XAI02 61- XBI21 816 XC131 
XAI12 61- XBIO3 416 Pairs I01- 
XA103 4 - XBI13 416 XC171 
XA104 41- XBI33 516 Pairs I01- 
XA125 716 XCIOI 61- XA701 91- 
XAI41 916 XCIOIA 61- XA702 1716 
XA142 916 XC121 61- XA703 251- 
X A I 43 1016 X C 161 61- X C I 41 101- 
XAI51 51- XCI63 71- XC142 I51- 
XA152 51- XCIBI 71- XCI55 201- 
XA161 916 XCIOIA XCI56 2216 
XA162 1016 Pairs 101- 
XCI41 Pairs 2216, XC142 Pairs 3216. 
XCI55 Pairs 4216. XCI 56 Pairs 501-. 

New Transistor Catalogue with 
Connection Diagrams, Equiva- 
lents and Details included in 
New 44 Page Catalogue, 11 -. 

AFI02 2716 0C28 201- 0078D 7i- 
AF 114 I11- 0C29 201- 0082 101- 
AF115 10/6 0C35 181- 0083 61- 
AF 116 101- 0C41 91- 0084 816 
AF 117 916 0C42 916 0C170 916 
AC107 1416 0C44 716 0C171 1016 
ACY21 61- 0C45 616 OCP71 291- 
AFZ12 351- 0071 51- ORPI2 1216 
OC 16 201- 0072 71- MATI00 7/9 
0C22 231- 0075 71- MAT I01 816 
0C23 3316 0076 71. MATI20 719 
0C24 291- 0078 71- MATI21 816 
0C25 121- 0081 71- SB305 816 
0C26 251- OCBID 71- SB231 1216 

Special Very Low Price for 
Matched Sets -Let us Quote. 

SILICON RECTIFIERS SOOmA 
XU6II 31- XU6I4 51- 
XU6I2 316 XU604 51- 
XU613 416 5E10 101 - 

REMEMBER -All our transistors and 
devices are 100 " /, 1st Grade and Fully 
Guaranteed. We can advise as to the 
correct type to use. 

SOLDERING IRON 
Antex miniature 15 watt 220/250 volt 
Iron. Easily removed yin. bic. Ideal 
for all miniature work, 2916. 

DEKATRON 
ERICSSON GSI2C (CV -1740) Bi- direc- 
tional 12 -way Selector Tube. 251, 

PHOTO MULTIPLIER 
93IA (CV2696). Brand new. 601- each. 
Base 21 -. Special purpose version 931A- 
CV337, 801- each. Base 21 -. 

TYPE 38, TRANSMITTER RECEIVER 
Complete with 5 valves. In new condi- 
tion. These sets are !old without 
guarantee but are service- 226 P.P. 
able. 7.4 to 9 Mc/s. 216 
Headphones 716 pair. Junction Box 216. 
Throat Mike 416. Aerial Rod 216. 

MARCONI 19 SET 
CRYSTAL CONTROLLED 

CALIBRATOR 
Crystal controlled oscillators giving either 
10 kcis, 100 kcis or I Mc /s pips. Features 
neon modulator, supplied with spare 
valves and full handbook. 7916 P.P. 

Ideal standard frequency check. 

TAPE HEAD 
Miniature 4 Track Record /Playback 
Head with Mounting Block. 850 ohm. 

1216. P.P. 9d. 

TAPE RECORDER MOTOR 
Miniature Motor designed for Battery 
Recorders, 44 to 9 volts. Built in governor, 
1216. P.P. 11 -. 

STEREO AMPLIFIER 
4 -Valve Amplifier with 2 watts output 
per channel to 3 ohms. Ready built, 
complete with Dials, Sockets and Knobs. 
Full tone, volume and balance controls. 
Crystal input. 220/250 volt mains input. 

Fully 
Guaranteed 

Suitable 8 x 5 inch Speakers 4916 Pair. 

VALVES AND CRYSTALS 
New Catalogue Now Ready 

More Types -Lower Prices 

79/6 P.P.21- 

Henry's Radio Ltd. 
PADdington 10089 

5 HARROW ROAD, LONDON W.2 
Open Monday to Sot. 9 -6, Thurs. I o'clock 

I PLEASE TURN TO BACK PAGE , 
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HOUSED IN ATTRACTIVE GOLD 
HAMMER FINISH PORTABLE CABINET. 
Battery operated, push -pull, 400MW 
output. Low impedance microphone 
enables unit to be used up to 200 yards. 
Output on quality speaker. * GUARANTEED for 12 MONTHS and 

100 "., SAFE. * MICROPHONE is placed within IOft. 
of baby; twin flex is taken to amplifier 
unit and placed in any room required. 
COMPLETELY BUILT 

r- -15.10.0 & TESTED. P.P. 216. * Used All Night, Every Night. 
Battery Life 3 to 4 months. 

ALL TRAN- 
SISTOR 

BABY OR 
INVALID 
ALARM 

á WATT 4 TRANSISTOR 
AMPLIFIER 

Improved 
Version 

1 =, watt peak 
output. 

d. 3db 70c /s 
to 12 kc/s. 

Output to 3 

ohm speaker 

9 volt oper- 
ated. 
Details on 
request. 

Built and Kit of 
Tested Parts 

5916 OR 5216 
P.P. 116 P.P. 1/6 

A 
4 
an 
c 
0 

5 

TRANSISTOR SIGNAL INJECTOR 
A new design pocket size tester for fault 
finding on valve or transistor radios, TV 
amplifiers, etc. Built -in indicator and 
batteries with detachable probe. 42'6. 

printed circuit high gain amplifier size 
x 21 x }in. using Ediswan XBI 12, XBI 13 

d 2 -XCI71 Transistors. Ideal for Inter- 
mm., Record Player, Tuner Amplifier 

r 

e 

any application requiring a quality and 
liable amplifier. Suitable large magnet 
inch speaker, 15, -. 

A 
1 

B 

TRANSISTOR MEGAPHONE 
new design lightweight megaphone. 

deal for all indoor or outdoor uses. 
wilt -in batteries. Complete with shoul- 
er strap. E12.10.0. Leaflet on request. 

NEW MINIATURE TELESCOPIC 
AERIALS 

3 }in. closed 14 in. extended. Complete 
with screw in socket. 316. P.P. 6d. 

81in. closed 38in. extended, with 
4BA threaded end. 6/6. P.P. 6d. 

9in. closed 64in. extended. 1716. P.P. I/- 
All types heavily plated. 

ALL -TRANSISTOR 
TIMESAVER 

OFFICE OR HOME TELEPHONE 
PICK -UP AMPLIFIER * No more "holding on" wasting time 

waiting for your call to come through. 
When it does the amplifier can be 
switched off if required. No connections, 
just press the pick -up coil to back of phone 
as below. Fully guaranteed. Housed in 
attractive Gold Finish Cabinet. 

BUILT, 
TESTED, 

READY TO 
USE 

£5.10.0 
P.P. 216 

INEW 44 -PAGE CATALOGUE, 1/ -1 

3- TRANSISTOR SUB- MINIATURE 
AMPLIFIER 

New 3- transistor amplifier. 125 mW 
push -pull output to 35 ohm speaker. 
PP3 9 -volt operated. 

Size only 1.9 x I x I inches! 
Complete with circuit. 451. P.P. 
Suitable 2,'-in. Speaker, 151- Il- 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS. 

BATTERY ELIMINATORS AND 
CHARGERS 

I. For PP3 or equivalent 9 volt 
Pocket Radio Battery. 1816. P.P. 11 -. 
2. For PP4, PP7, PP9, PPIO, 9 volt 
Portable Radio and Equipment 
Supplies up to 300 mA. 451 -. P.P. 21 , 
3. De Luxe version of No. I, also 
charges PP3 type batteries. 
2916. P.P. I / -. 
4. Rechargeable PP3 battery. Runs as 

long as 100 batteries. Complete with 
charger unit, 351 -. P.P. I1 -. 

OFFICE, WORKS or HOME USE 
COMPLETE 

INTERCOMM. SYSTEMS * 2- transistor transformer coupled, two 
speakers in moulded cabinets. Features 
2 -way Buzzer system and talking. Supplied 
complete with cable 89'6 p.p. 1/6 
and batteries. 

2- 4- transistor de luxe version, with 
ay calling and talking. Moulded 

cabinets, long battery life -very sensitive. 
With cable and £7.10.0 P.P. 21- 
batteries. 

MAKE YOUR OWN PRINTED 
CIRCUITS 

Complete kits supplied with all necessary 
chemicals, brush, dishes, etc. Fully 
detailed instructions. 3- boards 5- x 3 }in., 
19/6, P.P. II -. 

GUITAR CONTACT MICRO- 
PHONE. High Impedance Guitar 
Contact Microphone with screened lead. 
Plugs into any valve amplifier. Very 
sensitive. 1216. P.P. 9d. 

TEST LEAD KIT 
Complete set of test leads, clips and 
prods, etc. Suitable for most instruments. 
Complete with pouch, 816. P.P. II -. 

POCKET RADIO BOOSTER 
Tubular unit, size 91 x 34ìn. dia., which 
plugs into earphone socket of any 
transistor radio. Performance increase 
is fantastic. Ideal for home or car. 
5216. P.P. 1 

/6. 

PERSONAL EARPHONE * 600 ohm. 1016 * Crystal 61- * 1,000 ohm. 12/6 * 8;' 10 ohm. 9/6 
Fitted leads. Jack Plug and Socket. 

"CA Rif ETER" 
MOBILE TRANSISTOR 

SHORTWAVE CONVERTER 
As featured in May edition of "Radio 
Constructor." Just plugs into the 
aerial socket of any medium wave 
car radio. Crystal controlled, covers 
broadcast bands from 5 to 16 Mc's. 
Total cost with sprayed metal 
cabinet, booklet and 39/40 metre 
band crystal, 69/6. P.P. 2/ -. 
No modifications to your existing 
car radio at all! Full booklet 1, -. 

TELEPHONE ADAPTOR * Ideal for recording or amplifying 
telephone conversations. Supplied with 
screened cable. Fitted rubber sucker, 
12'6. Have fun recording. 

VERNIER DIAL 
New Miniature Slow Motion Vernier 
Dial, 8 to I reduction. Marked 0,1 00 
Ideal for all test equipment, 14, -. 

4 TRANSISTOR PUSH -PULL AUDIO 
MODEL AMPLIFIER 
PK-5 3 

Size 
3 x If x ¡in. 
A ready built miniature 250mW push -pull 
amplifier incorporating input and output 
transformers, 4 transistors, 9 volt battery 
snap cord, speaker and column connec- 
tion leads. Ideal for use with record 
players, intercoms, hearing aids, tape 
recorders, etc. Complete with full 
instructions and circuit diagram. 

PRICE 5216 P.P. 116 

SUITABLE 2iin. SPEAKER 1616 

BATTERY RECORD PLAYER 
6 -7f volt Garrard 

turntable with crystal 
pick -up. Plays 45 r.p.m. 
Ideal for above amplifier. 

551- P.P. 116. 
E.M.I. 4 speed 

9 volt 7916 P.P. 216. 
Suitable cabinet for 

amplifier and player, 
1716. P.P. 2/ , 

STEREO PHONES 
New stethoscope type stereo earphones 
with adjustable tubes. Fitted miniature 
jack plugs and leads. 2 x 8 ohms im- 
pedance, 2716. 

LIGHTWEIGHT 
HEADPHONES 
* 2000 OHMS 

12/6 

* 4000 OHMS 
14/6 

HIGH EFFICIENCY. 

MINIATURE CLEAR FACED 
Brand New PANEL METERS 

0-50 microamp DC ... ... ... 39/6 
0-500 DC ... ... ... 32/6 
0-1 milliamp DC ... ... ... 27/6 
0-5 DC ... ... ... 27/6 
0-300 volts DC ... ... ... 2716 
"S" meter ImA ... ... ... 35e- 

CRYSTAL MICROPHONES 
ACOS 39 -I. Stick Microphone with 
screened cable and stand (list 5 gns.), 
32/6. P.P. 116. 
ACOS 40. Desk Microphone with 
screened cable and built -in stand (list 
50/ -), 151 -. P.P. 116. 
ACOS 45. Hand Microphone with 
screened lead, very sensitive, 251 -. P.P. I l6. 
100 C. Stick Microphone with muting 
switch and screened cable, detachable 
desk stand and neck cord, 3916. P.P. 116. 

MC 24. Stick Microphone with muting 
switch and cable, 251-. P.P. 116. 

LAPEL. Miniature Mic. With clip. Ideal 
for recording, 151 -. P.P. II -. 
BM 3. De Luxe Stick Mic., with muting 
switch cable, neckcord and detachable 
stand. Complete 5216. P.P. 21 -. 
(Illustrations of all types in our New Cata- 
logue. I I- post free). 

Henry's Radio Ltd 
PADdington 1008 9 

5 HARROW ROAD, LONDON W.2 
Open Monday to Sat. 9 -6, Thurs. I o'clock 
.. TURN 
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ctical Wireless 

PRACTICAL WIRELESS 

BLUEPRINT 
SERVICE 

hese blueprints are drawn full -size and although the issues containing descriptions of these 
re now out of print, constructional details are available free with each blueprint except 
marked thus ( *). 

eferably) a postal order to cover-the cost of the Blueprint (stamps over 6d. unacceptable) to 
CAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
W.C.2. 

OUBLE -SIDED BLUEPRINTS 

EacP blueprint in this series contains details of two 
separate instrumerts or items of equipment. 

The Strand Amplifier ... 
The PW Signal Generator 

The Savoy VHF TLner ... 
The Mayfair Pre -amplifier 

The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner ... .. f 
The PW Troubadour ... 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six ... 

The PW Regency ... f 
The PW International Short Wave Two f 

RECEIVERS 
The Tutor 

The Mini -amp "... 

The Citizen " 

Junior Crystal Set 

Dual -wave Crystal Diode 

r 
Modern One -valver ... 

AJI -dry Three ... 

Modern Two- valver 

A.C. Band -pass Three ... 

A.C. Coronet -4 

A.C. D.C. Coronet ... 

The PW Pocket Superhet 

PW94 

PW95 

PW96 

PW97 

PW98 

PW99 

PW I00 

PW I01 41- 

51.. 

3l- 

51- 

5,- 

21- 

216 

216 

316 

316 

41 

41- 

MISCELLANEOUS 
The PW 3 -speed Autogram 

The PW Monophonic Electronic Organ 

The PW Roadfarer " 

The PT Band Ill TV converter 

8f- 

8f- 

5f- 

116 

SOME EARLIER DESIGNS 

THE following blueprints include some pre -war 
designs and are kept in circulation for those 

constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 
longer stocked by retailers. 

Experimenter's Short Wave _ 

Midget Short Wave Two 

Simple S.W. One -valver 

Pyramid One -valver 

BBC Special One -valver ... 

A One -valver for America .. 

Short -Wave World Beater 

Standard Four Valve S.W 

Enthusiast's Power Amplifier . . 

Standard Four Valve ... 

Listener's 5 -Watt Amplifier ... 

... PW30a 216 

... PW38a 216 

PW88 2/6 

... PW93 216 

... AW387 216 

... AW429 216 

AW436 316 

WM383 316 

WM387 316 

WM391 3f6 

WM392 316 

QUEIIY COUPON 
This coupon is available until 4th January, 1963, 

, 

and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, JANUARY, 1963 i 
Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House, Southampton Street. London, W.C.2. and printed in England by WATMOUGHS LIMITED. Idle, Bradford; and London. Sole Agents for Australia and New Zealand; GORDON & 
GOTCH (A/sial, Ltd., South Africa and Rhodesia; CENTRAL NEWS AGENCY. LTD. East Africa; EAST AFRICAN STANDARD LTD. Subscription rate including postage for one rear: Inland 21.9.0. Abroad £1.7.6 (Canada 21.5.0.). Registered at the General Post Office 

for the Canadian Magazine Post. 
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iv PRACTICAL WIRELESS 

e +-+M1. s+ 
COMPARE THE PRIGS -COMPARE THE QUALITY AND * DETAILS OF ANY MODEL ON REQUEST * IDEAL GIFTS 

NEW HUGE PURCHASE 
REDUCES TOTAL COST 

"CAPRI" POCKET -6 
6- TRANSISTOR SUPERHET 

Size only ,A x2; x I$in. 

REALLY 
-- -( POCKET 

SIZE! 
I ' ' The most 

compact 6- 
transistor and 
diode radio 
with speaker 
available to the 

home constructor. Futures the latest in 
miniature components and circuitry. 
Supplied with Mulland transistors and 
two -tone moulded cabinets in red what 
or blue white with gold fittings. All 
components are supplied in packets and 
clearly identified. A printed circuit is 
used with fully illustrated building in- 
structions. Push -pull output coupled with 
a sensitive and selective circuit make the 
"CAPRI" hard to beat. Fated Earphone 
Record Socket. Full tuning on medium 
waves with long wave Light. 

TOTAL E5.19.6 COST P.P.21- 
Slip it into your Pocket 

After Sales Service and Guarantee 

-. ai 

'TRANSFIVE' _ - 
PURTABLE 

RADIO 

Size 

-1 8# x 6; x 31in. 

A 7 -stage push -pull output printed 
circuit portable radio of attractive 
appearance. Features Sin. speaker, clearly 
marked printed circuit panel, ferrite 
aerial, carded components and fully 
detailed and illustrated building instruc- 
tions. * Plans Free on Request * 
Clearly marked dial with all station 
names. Full countrywide performance 
including Radio Luxembourg without 
station overlap. L5. 19.6 TOTAL COST OF 
ALL PARTS P.P. 2'6 
Full after sales service and guarantee. 
All parcs sold separately. 

TRANSISTOR FM TUNER 

Fully tunable 
with A.F.C.. ,- 
A.G.C. Incor- 
porating Tran- 
sistors and 
Printed Cir- cuit Pre - 
assembled 
units- simple 
to build. 

Cover 
removed 

2 -OC171 I8gns. 
and 3 -0070 Selected Transistors. 
3 Diodes. Details on request. 

Fully Tunable 85 to 108 Mc s. 
10.7 Mc s. I.F. A new design for Hi -Fi 

to feed quality valve or transistor ampli. 
fiers. Unit sold separately. 

NEW 44 PAGE 101 x 7 -in. 
FULLY ILLUSTRATED AND 

DETAILED CATALOGUE 
NOW READY 

Send 1/- For Your Copy 

"COMM 
fy PORTABLE CAR & 

HOME RADIO 

16- Transistor Medium and Long 
Wave Superhet Radio of 

Advanced Design. 

* The easiest Superhet Radio to build on 
the market. Features clearly marked 
printed circuit and packaged components 
with fully illustrated building instructions. 
Full tuning of medium and long wave 
bands with unbeatable sensitivity and 
selectivity. Excellent tone and volume 
with over 600mW push -pull output. * Clearly marked horizontal station 
dial with slow motion tuning. Two colour 
Blue or Beige cabinets with Gold handles, 
grills and fittings. Size 10 x 71 it 3Áin., 
include car aerial socket, recording 
sockets. * 6- Mullard Transistors and 2- Diodes. 
TOTAL COST OF 

Ltt ' 0 
A 6 P.P. 

ALL PARTS í7V 316 
All parts sold separately. 

Full After Sales Service and Guarantee 
Guaranteed the Best Obtainable 

ALL PARTS IN STOCK 
For "PW " -6 Mercury -6, Weyrad MW, 
LW and MW SW, "PW" Regency, 
Alpha -3. Ranger 2 and 3, Mini -amp and 
Citizen. Let us quote for your circuit. 

Price Lists on Request. 

TRANSISTOR * POCKET RADIO * 
New 6- transistor and diode pocket radio 
Latest miniature type complete with per- 
sonal phone, battery and leacher case. 

£5.19.6 Regd. Post 26. 
Built, tested ready to use. * SPECIAL OFFER * 
Henry's Radio Ltd. 

PADdington 1008 9 

5 HARROW ROAD, LONDON W2 
Open Monday to Sat. 9 -6. Thurs. I o'clock 

PADdington 10089 
411111/ THE SPECIALISTS 

TWO MORE PAGES r«. 

IMPROVED 
"QUINTET', 

POCKET 
RADIO 

Size 

Blue ALL 
p 

Red or Blue 
with Gold -. SetS 

fittings 
P.P. 2'- 9916 for ti 

Improved 5 -cr 
4: 

y1 Senc1 L 
7 -stage medium aJ 
radio. Now featééé PRPo 
greater sensitivity a I 

Loft(',- circuit clearly mark 
positions, carded 
matched transistors.. 
control, marked diaL>.., 
push -pull speaker oucp. 

¡socket, phone record sock, 
Guaranteed results, with 

overlap, including Radio Luxembc -- 

Simple to build with carded compoir' ' 

and fully detailed illustrated instructions d 

(free on request). Full after nle; 
f service and guarantee. 

Amazing Performance 
All parts sold separately +- 

NEW! "MINI- RANGER" 
PERSONAL POCKET RADIO 

Size only 
3 x 2 x ;in. 

Three 
transistors 
Two 
diodes 

A new prin- 
ted circuit 
5 -stage per- 
sonal pocket 
radio fully 
tunable on , - S 

medium waves and top band, includir. [/ 

Radio Luxembourg. A tiny but powerft 
radio designed to fit into your jacket co_ 
pocket. No external aerial or earct.. 
Full station separation with amazing r 
sensitivity and volume. Fully illustrate.! 
instructions free on request with clearl 
marked pre- tinned printed circuit and 1st 
grade components make this radio Easy cc 

Build and use. Fitted volume contra 
and calibrated dial. All parts sold separ- 
ately. After sales service and guarantee. 

TOTAL S9% COST P.P. ILS 

"PW -6" SUPERHET RADIO 

Medium and 

Long wave ',. 
Pocket 

Portable Radio 

Size 

51 x 33 x tin. 

6- transistor and diode printed circuit 
superhet radio. Features attractive two 
tone cabinet, push -pull output, high "Q" 
ferrite aerial. Fully detailed step by step 
building instructions. 11 

TOTAL £7. 1 9 C- 
P.P. 2t- 

COST 
All parts sold separately 
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