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A COMPLETELY NEW DESIGN 
FURTHER IMPROVED IN BOTH 
APPEARANCE and PERFORM- 
ANCE. 

SUPER 30 M 
Only high grade components 
by leading manufacturers. 

AIl/_Gun COMPLETE KIT OF 
PARTS Carr. 65p 
Or FACTORY BUILT £33,75 
with 12 months guarantee %." 

9 monthly paymnts 
[3.50 (Total [37.25) 

Or FACTORY BUILT in Teak finished case as 
illus. Dep. f6 and 9 monthly payments 0.86 £37.75 (Total E40.74) 
PRINTED CIRCUITRY, TWENTY SILICON 
TRANSISTORS. FOUR DIODES, FOUR RECTIFIERS. 
TECHNICAL DETAILS (Applying to each channel where appropriate) 
CONTROLS: PUSH-BUTTON SELECTOR (1) Disc (2) Radio (3) Tape (4) Mono 

(5) Mono R (6) SPEAKER DIS. (7) Mains on/oft. 
Bass, Treble, and Balance. Plus Ceramic/Mao P.U. Switch. 

OUTPUT: 15 watts R.M.S. (Continuous) into 8 ohms. 
10 watts R.M.S. (Continuous) Into 15 ohms. 

OF QUALITY 
REPRESENTING 
VALUE FAR HIGHER THAN 
THE PRICES SUGGEST. 

Fl STEREO AMPLIFIER 

RSC G66 Mk 6+6 Watt HIGH QUALITY 
STEREO AMPLIFIER 

Individual Ganged 0= Treble, Volume andControls. Balane!Printed 
circuit construction employing 10 
Transistors plus Diodes. Output 

rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control 
t 12bB. Treble Control t 13dB. Selector switch for P.U. or Tape/ 
Radio. For loudspeaker output impedances of 3 to 15 ohms. For 
standard 200-250v A.C. mains operation. Attractive Black and Silver 
finished metal facia plate and matching knobs. 
COLETE KIT OF PAS 
FULLY WIRED PR NTED CIRCUIT 

INCLUDIN 
Carr. 40p £1250 

Comprehensive wiring diagrams and instructions 

£15.99 Or FACTORY BUILT IN TEAK VENEERED CABINET 
as illust or dep. E3.20 and 9 mthly pymnts 81.70 (Total £18.501. 

FANE 807 HIGH FIDELITY LOUDSPEAKER 
A full range 8in. 10 watt unit for excellent sound quality, in 
suitable enclosure. Cast chassis Roll P.V.C. cone surround 
and long throw voice coil to achieve very low fundamental 
resonance of 30 c.p.s. Tweeter cone is fitted to extend high 
note response. Frequency range 25 Hz to 15 KHz. 
Gauss 10,000. Impedance 3 or 8-15 Il £3.50 Please state 'mpedance when ordering 

HI-FI SPEAKER ENCLOSURES 
Modern design. Teak veneer finish. Acoustically lined. 
All sizes approx. Carr. 30p. per enclosure. JE8 Size 
16 x 1l x 9in. Pressurised, Gives pleasing £5.35 results with any 8in. Hi-Fi speaker. 
SE8 For optimum performance with any 
8in. Hi-Fi 'speaker. Size 22 x 15 x 9in. £6.47 Ported 

SEIO For outstanding results SE12 For excellent performance 
with loin. Hi-Fi 'spkr with 12in. Hi-Fi speaker 
Size 24 x 15 x loin. P'td. £6.74 and Tweeter. Size 25x16x10} £.87 

R.S.C. Al 1 HI-FI 12-14 WATT AMPLI FIE 

PUSH-PULL OUTPUT. Two input sockets 
with sep. vol. controls for mixing 
S.A.E. for leaflet 
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* SATIN SILVER METAL FACIA with black letter 
mg. Black edged knobs with bright silver centres. * PUSH-BUTTON SELECTOR SWITCHING * NEON INDICATOR * JACK SOCKET FOR HEADPHONES * CABINETED MODEL VENEERED IN SATIN 
TEAK. SUITABLE FOR ANY MODERN PICK- 
UP CARTRIDGE CERAMIC or MAGNETIC, 
REGARDLESS OF PRICE. 
WE RECOMMEND USE WITH THE BEST 
ANCILLARY EQUIPMENT THAT CAN BE 
AFFORDED. 

HUM & NOISE -75dß Min. Vol. -65dß Full Vol. HARMONIC DISTORTION 
FREQUENCY RESPONSE: -3dB 7Hz to 70KHz 0 1% at 1000 Hz 10 Watts 
TREBLE CONTROL: +16dB to -12dB et 14KHz 

L BASS CONTROL: +17dB to -16dB at 40Hz CROSS TALK-58dB 
SENSITIVITIES: Disc Mag. 2.5mV. Ceramic 35mV. Radio 120mV. Tape 120mV. 
REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio. 
(3) Tape Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker 
connections. 

R.S.C. TA12 MKIII 
6.5 -+- 6.5 WATT 

STEREO AMPLIFIER 
FULLY TRANSISTORISED 

SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 8.5 WATTS PER CHANNEL 

Designed for optimum performance with any crystal or ceramic Gram. 
P.U. cartridge. Radio tuner, Tape Recorder, etc. * 3 separate switched 
input sockets on each channel * Separate Bass and Treble controls 
* Slide Switch for mono use * Speaker Output 3-15 ohms * For 
200-250v. A.C. mains * Frequency Response 20-20,000 c.p.s. -2dB 
* Harmonic Distortion 0-3% at 1,000 c.p.s. Hum and Noise -70dB 
*Sensitivities (I) 50mV (2) 400mV (3) 100mV. Output rating I.H.F.M. 
* Handsome finish Faria plate a Knobs. COMPLETE HIT OF £ 15.50 Carr. 
PARTS WITH FULL WIRING DIAGRAMS & INSTRUCTIONS. 40p. 
Factory hunt with £ 19.50 or Dep. £3 & 9 mthly pymts 1.2.16 (Total £22.65)- 
12 mths goarantee 
Or in Teak veneer housing/23 Dep. E3 R 9 mthly payments U. (Total £26.95) 

Send S.A.E. for leaflet 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting of matched 12ín. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range £5.75 Carr. 
ensure surprisingly realistic reproduction. 30p 
OR 
HF126 

SENIOR5.0 0 LINE SPEAKER 
INCLUDING £6 75 35pr' 

AUDIOTRINE HIGH FIDELITY LOUDSPEAKERS 
Heavy construction. Latest high efficiency ceramic 
magnets. Treated Cone surround. "D" indicates Tweeter 
Cone providing extended frequency range up to 15,000 
c.p.s. Impedance 3 or 8-15 ohms. PLEASE STATE 
CHOICE. Excellent performance at low cost. 

HF80ST 8" 10W £2.88 
HF102D 10" IOW £3.40 
HF120 12" 15W £4.25 

High een itivity, 5 valves. Base 
and trebl controls. Response ± 
3dB 30-20, 00 c s. Hum level -60dB 
Sensitivity 40 millivolts. For Crystal 
or Cerami PUS. High Impedance 

mikes". For Musical Instruments etc. 
Std. AC mains. For 3 R 15 ohm 
spkrs. Complete kit. Full instructions 
and point-to-point £ 10.50 Carr. 
wiring diagrams. bop 
Twin handled metal cover £1.76 

FACTORY £ 
14.75 

BUILT 
or Dep. £3 and 9 monthly 
pynits of £1.60 (Total £1740). 

FANE 
PRESSURE 
TWEETER 

Model 303 Cause 
10,000. Impedance 
3 ohms or 8-15 
ohms. 

£",50 Excellent L 
lue 

Post Fr, 

HF120D 12" 15W 
HF126 12" 15W 
HF126D 12" I5W 

£4 75 
£5 50 
£5 9(1 

SPECIAL 
HI-FI OFFER 

WHARFEDALE UNIT '3' 
SPEAKER KITS 

£10.50 Normally 
612.53 

Carr. 25p. 

* DEMONSTRATION FACILITIES AT ALL BRANCHES 
R.S.C. PLINTHS 

0uy®8' 
Frequency Response 30-20,000 e.p.s. --20B. Harmonic 
Distortion 0.3% at 1,000 c.p.s. Separate Bass and 

Treble 'MC and 'cut' controls. 3 input sockets for Mike, Gram, Radio or 

Tape. Input selector switch. Output for 3-15 ohm apkrs. Max. Sensitivity 
SmV. Output rating I.H.F.M. Fully enclosed enamelled case, 95 x '21 

55in. Attractive brushed silver finish facia plate 101 x 31 -in. and matching 
knobs. Complete kit of parts with full wiring £7.50 Can. 40p 
diagrams and instruction6. 

£9.75 OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE 

R.S.C. TA6 6 Watt HI-FI 200;217¡ 
AC 

SOLID STATE AMPLIFIER operated. Superior Solid Natural for Record 
Wood Construction Playing 

Units, cut 
for Garrard 
1025, 2025, 
3000, AT60, 
SP25 etc. 

£3.15 
WITH TRANSPARENT 

PLASTIC COVER £6.30 
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ATTRACTIVE 
TEAK OR 

AFROVENEERRMOSIA 

AND PLINTHS 
Send S.A.E. for 

coloured brochure 
showing other money 

saving offers. 

Matching as recommended for optimum performanc Terms: Deposit £15 and 9 monthly 
payments £10.53 (Total £114.55). Package prices apply providing all individual units are purchased 

from any branch withm 3 months. See leaflet. 

Four fully wired units ready to 
'plug in'. * SUPER 30 AMPLIFIER (15 + 15 
watt) in veneered housing * GARRARD SP25 MK III Turn- 
table on Plinth with cover * GOLDRING CS90 Ceramic Pick- 
up Cartridge with diamond stylus * PAIR OF STANWAY II Speaker 
Units 

£IY.YO Special Total Price I 
Carr. £1SO 

Terms: Deposit £12 and 9 monthly 
payments £8.55 (Total £88.95). 
* Super 30 Amplifier (15 + 15 watt) 

in veneered housing * Goldring GL69 II Transcription 
Turntable on Plinth as illustrated * Goldring Magnetic P.U. Cartridge. * Pair of Stanway II q% Carr. 
speaker units. £971J £1.50 
Special Total Price 

HIGH FIDELITY SPEAKER UNITS 
Cabinets latest style Satin Teak veneer. Acoustically lined or filled 
acoustic damping. Ported where appropriate. Credit terms available. 

DORCHESTER (Illustrated) Size 16 x 11 x 9M. 
appr. Range 45-15,000 c.p.s. 
Rating 8-10 watts. Fitted High £9.45 flux 13 x Sin. Dual Cone speaker. 
Imp. 3 or 15 ohms. Cam 40p. 

STANWAY II Size 20x 10f x91in. approx. 
Rating 10 watts. Inc. 13 x 8in. speaker with 
highly flexible cone surround, long throw voice 
coil and 10,000 line magnet. High flux tweeter. 
Handsome Scandinavian design cabinet. Range 
35-20,000 c.p.s. Imp. 8 ohms. Gives £17.85 smooth realistic sound output. 
See 'package offers' for above illustration. 

6.5 + 6-5 watt in veneered 
housing 
GARRARD SP25 MK III Player 
unit on Plinth 
GOLDRING CS90 Ceramic P.0 
Cartridge with diamond stylus 
PAIR OF DORCHESTER 
LoudspeakerUnits 
SpeciallTotal Price 

Or Deposit £7.15 and 
9 monthly payments 

Carr. £1 25 £6.35 (Total £64.30). 
Trans. Plastic Cover £3.15 extra. 

PACKAGE AS ABOVE but with 
Garrard 3000 Autochanger and Sono - 
tone 9TA Ceramic Car- 5 tridge in lieu of SP25 I and CS90 Cam £1.25 
Or Deposit £6 and 9 monthly pay- 
ments £5.70 (Total £57.30) 
Trans. Plastic cover £3.15 extra. 

`YORK' HIGH FIDELITY 
3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 x loin. 
* Response 30-20,000 c.p.s. Impedance 15 ohms 
* Performance comparable with units costing 

considerably more. 
Consists of (I) 12in. 15 watt Bass unit with cast 
chassis. Roll rubber cone surround for ultra low 
resonance, and ceramic magnet. (2) 3 -way quarter 
section series cross -over system (3) 8 x 5in. high flux 
middle range speaker. (4) High efficiency tweeter. 
(5) Appropriate quantity acoustic damping material. 
(6) Handsome Teak veneered cabinet. (7) Circuit and 
full instructions. Terms: Dep. £4.60 and 9 monthly 
payments £2.47 (Total £26.83). 

COMPLETS 
SIT 

£23 
Carr. 85p 

DEMONSTRATIONS AT ALL BRANCHES 

AUDIOTRINE A55 HIGH QUALITY STEREO SYSTEM 
5 + 5 WATT OUTPUT 
Garrard 5200 Changer with low 
mau pick-up arm and Stereo Cart- 
ridge. Controls: TREBLE, BASS, 
VOLUME, STEREO, BALANCE. 
Operation on 200-230v. A.C. mains. 
Output rating I.H.F.M. 
Luxurious Teak Veneer Finished 
Cabinets. Silver finished facia plate 
and matching control knobs. 

Transparent plastic torte cover 
included for main unit. 
PAIR OF LOUDSPEAKERS 
incorporating high flux 8in. 5in. 
speaker. Size approx. 13 x 74 x 8f ins. 
PRICE COMPLETE 

ONLY 

Carr. £1.25 
Terms: Deposit £5.50 and 9 monthly 
payments £4.50 (Total £46). 

A REALLY SURPRISING STANDARD OF QUALITY IS OBTAINED FROM THIS COMPACT LOW PRICED SYSTEM 
-,,-- 

RSC TRANSFORMERS, L.F. CHOKES and RECTIFIERS 
FULLY GUARANTEED. Impregnated and Interleaved where neceuary 
Primarie. 200-230.. 60c/s. Screened 
MIDGET CLAMPED TYPE 21 x 21 x 211n 
250v., BOrnA, 6.3v. 2e Sep 
250-0-250v., 6OmA 6.3v 2a 81.05 
FULLY SHROUDED UPRIGHT MOUNTING 
250-0.250v. 60mA, 6.3v. 2a., 0.5.6.3v. 2a. 51.40 
250.0.260v. 100mA, 6.3v. 4a., 0-5-6.3v. 3a. 12.20 
300-0-300v. 100mA, 6.3v. 4e., 0.5-6.3v. 3a. 62.20 
300-O.300v. 130mA. 6.3v. 4a., c.t., 6.3v. la 

For Mallard 610 Amplifier 82.42 
360.0.320v. 100mA, 6.3v. 4e., 0.6.0.3v. 3e 12.20 
350-0-350v. 150mA, 6.3v. 4e., 0-5-8.3v. 3e 12.65 
425-0.425v. 200mA, 6.3v. 4a., c.t.. 3v. 3a 84.96 
426.0.423v. 200mA, 8.3v. 4a., 6.3v. 3a.. 5v 

a. 15.10 
450.0.450v. 260mA, 6.3v. 4e., c.t.. 5v. Sa 10.60 
TOP SHROUDED DROP-THRO' TYPE 
250.0-260v. 70mA, 8.3v. 2a., 0-5-6.3v. 2e. 11.36 
250-0.250v. 100mA. 6.3v. 3.5a. 81.65 
2250.0-250v. 100mA, 6.3v. 2e., 6.3v. la. 11.60 
350-0.350v. 80mA, 6.3v. 2a., 0.5.6.3v. 2a 81 -ea 
250.0-250v. 100mA, 6.3v. 4e., 0.5.6.3v. 3a 12.20 
300.O.300v. 100mA, 6.3v. 4a., 0-5.6.3e. 3a 82.20 
300-0-300v. 8.3v.130mA 4s. c.t. 6.3v. la.c t. 82.80 
350.0-350v. 100mA. 0.3v. ea., 0-5-6.3v. Sa 12.20 
330-0-330v. 150mA, 6.3v. 4e.. 0-5-6.3v. 3e 42.60 

FILAMENT or TRANSISTOR POWER PACE 
Types 6.3v. 1.5a. 499; 6.3v. 2e. 649; 6.3v. 3e. 76p; 
6.3v. 6a. 81.80; 12v. la. 55p; 12v. 3a. or 24v. 
1.5a 11.85;0.0.18v. 11.3140; 0.12-26-42v.2e.81.76 
CHARGER TRANSFORMERS 0-3-15v. 11a. 099; 
21e. 11.10;:x.11.26;5..81.45; 8a. 81.65; 8a. 82.00 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0-110/120v. 200-230.260v., 50-80 watte 81.10; 
160 watts, 81.90 250 watts 12.76; 500 watts 86.75. 
OUTPUT TRANSFORMERS 
Standard Pentode 6,000 A or 7.000 A to 8 A 50p 
Push -Poll 8 watt EL84 to 3 O or 15 A 839 
Push -Pull 30 watts BYO, ECL88 to 3, 5, 8 or 

15 A 81.37 
Push -Poll EL84 to 3 or 15 010-12 watts 11.35 
Push -Pall Ultra Linear for Mallard 510, etc 12.20 
Push -Pull 15.18 watts, sectionally wound 

BLS, KT66, etc., for 3 or 16 A 81.09 
Push -Pull 20 watt high quality sectionally 

wound EL34, 61.0, KT66 etc. to 3 or 16 A £3.30 

yoci're never ery far 
-Prom C ENïIº6 

R.S.C. BATTERY/MAINS CONVERSION UNITS 
TYPE BM1. An all -dry battery 
eliminator. Size 54. x 4} x tin 
approx. Completely replaces bat- 
teries supplying 1.5v. and 90v. to 
battery radio where A.C. mains 200/ 
250v. SOc/s is available. 

Complete kit £3.25 Assembled £3.75 with diagram. ready for use 

SMOOTHING CHORES 

160mÁ, 7-10H, 250 A 70p; 
100mA, 1011, 200 A 80ro; 
80mA, 10H, 350 A 50p; 
80mA, 10H, 400 A 269. 

SELENIUM 
RECTIFIERS 
F.W. (Bridged) 
All 6/12v. D.C. 
Output. Mae. 
A.C. Input 18v 
Is. 26p. 214 889. 
3a. 50p, 4a. 669, 
6e. 80p. 

BRADFORD BLACKPOOL (AGENT) BIRMINGHAM DARLINGTON DERBY 
EDINBURGH GLASGOW HULL LEICESTER LEEDS LIVERPOOL LONDON 
MANCHESTER MIDDLESBROUGH NEWCASTLE -ON -TYNE NOTTINGHAM SHEFFI EL 
SEE NEXT PAGE FOR TERMS OF BUSINESS, ADDRESSES etc. 
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THE SOUND OF QUALITY 

SO WATT SPEAKER 

I a, ffll IMO Mil 11111. 1MI 
HEADPHONES 
MICROPHONE 

SEND S.A.E. 
FOR LEAFLET 

Hl -FI CENTRES 
LTD. 

100 WATT AMPLIFIER 

BA REG 
50 

SS 
WATT AMPLIFIER 

A powerful high quality all- 
purpose unit for lead, rhythm, 
bass guitar, vocalists, gram., 
radio, tape. Peak Output rating. 
Loudspeaker unit optional hori- 
zontal or vertical mounting. * Two extra heavy duty 12in. 

50 watt Loudspeakers. * Four Jack inputs and two 
Volume Controls for simul- 
taneous use of up to four 
pick-ups or "mikes". 

* Bass and Treble controls. 
Send S.A.E. for leaflet. 

ONLY £60 Credit Terms Deposit 
£16 & 9 mthly pymts Carr.£1.50 
of £5.75 (Total £67.75) 

SEND S.A.E. FOR LEAFLET 

30 WATT HI-FI 
AMPLIFIER 

FOR GUITAR, VOCAL OR 
INSTRUMENTAL GROUP 

A 4 input, 2 volume 
control Hi-Fi unit with 
Separate Bass and 
Treble controls. 
Current valves. Peak output 
rating. Strong Rexine cov- 
ered cabinet with handles. 
Attractive black/gold P.V.C. 
facia. Neon indicator. 
For 200-250v. A.C. mains. 
For 3 or 15 ohm speakers. 

ONLY 

£19.95 5pr 
Terms: Deposit £3.70 
and 9 monthly pay- 
ments of £2.10 (Total 
£22.60). 

50 WATT 
SPEAKER 

rl 

,,...Jh;:......ù,. 

TWIN TURNTABLE 
WITH PRE -AMP 

FA 

DISCOTHEQUE 
EQUIPMENT 

-SAVINGS ON 
PACKAGE OFFER 

(1) FAL FG1/2 Console 
(2) 100W Power Amplifier 
(3) Pair High Quality Headphones 
(4) Matching Microphone fitted to 

Headphones 
(5) Pair 50W Speakers black rexine 

covered Size approx. 18"x l8" x 8" 

TOTAL COST OF ALL 
ILLUSTRATED UNITS £132 

Carr. £2.50 
Terms: Deposit £20 and 9 monthly 
payments of £14.34 (Total £149.06). 

DISCOTH QUE CONSOLE 

SEND S.A.E. FOR LEAFLET 

Separate Volume Controls plus Treble & Bass Controls 
Microphone Socket with associated Switch & Vol. Control 
Incorporating twin Garrard SP25 Mk. III turntables and 
Goldring CS90 Ceramic Cartridges with diamond stylii. 
Size approx. 36" x 61" x 15". 
Black Rexine covered Cabinet with lid. Fitted carrying handle. 

FG1 /2 
TWIN 

TURNTABLE 
UNIT WITH 

MONITORING 
FACILITIES 

£65 Carr. 
E1.25 

Terms: Deposit 
£11 and 9 monthly 
payments of £6.70 
(Total £71.80). 

DISCO/GROUP EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE 50 Mk II AMPLIFIER PACKAGE PRICE TERMS 

Deposit 1560 and 9 monthly 
PAIR FARE POP 25/2 25W L/SPEAKERS. £44 slrr 

payment, of 1472 
(Total 847981. 

F.A.L. PHASE 50 Mk II AMPLIFIER Deposit £10.60 and 9 monthly 
PAIR FANE POP 50 LISPEAKERS cary payments of is 
OR PAIR L12/25 Cabineted Speakers. 11 (Total 16660) 

F.A.L. PHASE 100 AMPLIFIER 
PAIR L125 50W L/Speakers in cabinet.. 

F.A.L. PHASE 100 AMPLIFIER 
4 FARE POP 60 LOUDSPEAKERS. 

£49.50 
Deposit 126 and 9 monthly 

Ce^'. payment° of £11el. í2b0 (Total 4129 65). 

£ 99 E2 T. 

Deposit !16 en0d.68 9 monthly. 

(Total 110960). 

R.S.C. A10 30 WATT ULTRA LINEAR 
HI-FI AMPLIFIER Highly sensitive. Push -Poll high 

output, Hum level-70dB. Response 
±3dB 30-20,000 c/s. All high grade component.. Valve. EF86, 
EF86, ECC83, 807, 807, 0234. Separate Bass and Treble Controls. 
Sensitivity 36 millivolt.. For Illgh Impedance microphone.. 
For Clubs, Schools, Theatres, Dance Halls, Outdoor Function., 
etc. For Electronic Organ, Guitar. airing Bass, etc. Gram.,.Badio 

or Tape. Two separate Inputs with vol. controls permit euch as "mike" and Pick-up etc. to be oued 
for mixing purpose., 200-250 v. 50 c/e A.C. malne. For 3 and lb ohm speakers. Com- t 1 Ce7C 
plete Kit of parte with wiring diagram and instruction°. Twin -handled perforated cover Ks .7 J 
11.90 Or factory built with ELM output valve° and 12 months' guarantee for 819.75 Co. top 
TERMS: Deposit 84 and 9 monthly payment. of 12.10 (Total 188.90). Bend B.A.E. for leaflet. 

MIIIMUM 12 MONTHS GUARANTEE, LABOUR & MATERIALS (Excl. Valves) ON ADVERTISED GOODS 

PHASE 50 MkII 
50W AMPLIFIER 
OUTPUT 
50 Watts (Music) 
40 R.M.S. 

(Cont.) 
100 (Peak) 

£33.50 
Carr. 
65p 

FA L PHASE 100 
100W AMPLIFIER 

OUTPUT 
100 Watts (Music) 
70 R.M.S. 

(Cont.) 
I.H.F.M. Output rating 

£61.95 7 ̀  
Terms: Deposit E6 and Terms: Deposit E12 aria 
9 monthly payments 68.60 .. 9 monthly payment. 28.26 
(Total 687.60). (Total 168.25). 
SOLID STATE, ALL SILICO ` TRANSISTORS. * Protective circuitry in case of overload or 
short circuiting of output. * Frequency Range 30-20,000 c.p.s. * 4 Separately controlled inputs 
for mixing; plus master volume control. * Individual Bass and Treble Controls. * Suitable for 
any loudspeaker combination between 3 & 30 ohms. * Cabinet covered in black rexine. Brushed 
silver finish metal facia, with black lettering. Matching control knobs. For Clubs, Discotheques, 
Hotels, Restaurants, Schools, Theatres, etc. For Vocal & Instrumental Groups, Gram., 
or Tape. Send S.A.E. for leaflets. 
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CABINET LOUDSPEAKERS 
L13 8-10 WATTS 
Incorporating high flux 13" X 8" 
8-10 watt loudspeaker. Available 
with 3 or 15 ohm impedance. (State 

finished T 
urn 

Teak or 

Z5 
when 

d I, 
Afrormosia Veneer. 

(Carr. 371p) 

L12/25 25 WATTS 
12' 25 watt heavy duty loudspeaker. Imped- 
ance 15 ohms. 18' x 18' x 8' approx. Veneered 
or Rexine/Vynair finish. Suitable small Dis- 
cotheques, Clubs, Schools 
etc., etc., (Carr. 45p) 

Terms: Deposit £3 and 9 
monthly payments 91 
(Total 812) 

B4/100 100 WATTS 
Fitted four extra heavy duty 12" 14,000 Gauss 50 watt speakers for 
conservative rating of 100 watts. Impedance 15 ohms. Cabinet in I" 
chipboard with centre reinforcement back to front. 
Rexine/Vynair covered. Acoustically filled and pres- Carr. 
surised. 27" x 27" x 14" approx. Ideal for bass guitar £1.50 
or electronic organ. 

Or Deposit £8 and 9 monthly payments £5.90 (Total £6110). 

Or Deposit £4 
and 9 monthly 
payments £3.35 
(Total £34.15). 

L125 50 WATTS 
Incorporating two 12" 50 
watt 14,000 Gauss extra 
heavy duty loudspeakers for 
conservative rating of 50 
watts. Impedance 8-15 ohms. 
Sturdy pressurised cabinet 
in }" chipboard. Rexine/ 
Vynair Covered 31" x 20" 
x 16" approx. Suitable 
Vocal or Instrumental 
Groups. Bass Guitar or 
Electronic Organ, etc. For 

use in Disco- 
theques, Clubs, etc. 
(Carr. £1.50) £31 

FAL DUO/100 
Employing two FANE 
`CRESCENDO 12" 100 watt, saper 
efficient, high Dux, high power, 
toll range speakers. Gauss 20,000. 
ULTRA HIGH SENSITIVITY. 
Ideal for Vocalists and Instrumental 
Groups. 
Frequency Range 30-16,000 c.p.e. 
Impedance 8 ohms. 
Cabinet constructed in heavy i' 
Chipboard and covered in black 
Rexine and pleasing shade of 
Vynair with aluminium trim. 
Attractive . 

£63 Aire 30i e de ign. 
approx.Coneervatively 
rated at 100 watts. 
(Carriage £1.50) 

Terme: Deposit 29 and 9 monthly payments of 2870 
(Total Credit l'rlce £8280) 

ALL FANE LOUDSPEAKERS GUARANTEED 2 YEARS 

FANE 'POP' 25/2 LOUDSPEAKERS ONLY £6.75 
Peat 

12in. 25 Watt Dual Cone 155E (for uses other than Bass Guitar or tree 

Electronic Organ), or De 1 and m menta 9 hl 75 (Total £7.75 

COLUMN 
SPEAKERS 

IDEAL FOR VOCALISTS 
AND PUBLIC ADDRESS 
All types 15 Ohms covered in Reline and 
Vynair 
TYPE C4100 IS ALSO SUITABLE 
FOR BASS GUITAR OR ELECTRONIC 
ORGAN 

C48S 25-30 WATTS 
Fitted four 8" high flux 8 watt 
speakers. Overall size approx 
48" x 10" X 5". 
Terms: Dep £3 
and 9 monthly 
payments £2 
(Total £21) 

Carr 50p 

C412S 50 WATTS 
Fitted four 12" 11,000 line 15 watt speakers: 
Overall size approx 56" 

2 
x 14" x 9". Terms: 

Dep. £4 and 9 monthly 
payments £3 (Total £31) 7so 

Carr 75p 

C4/100 
100WATTS 
inc. four 12" 50 watt speakers 
for conservative rating. 

Extra heavy construction. 

Size approx 58" x 16" x 10" 
Acoustically filled and 
pressurised. 

RECOMMENDED FOR 
DISCOTHEQUES, OR 
INSTRUMENTAL GROUPS 

NLY£5Oa50 

Terms: Dep. £7.50 and 9 monthly 
a manta £5.45 Total £56.55 . t 'a . . 

ULTRA HIGH POWER LOUDSPEAKERS 
ALL POWER RATINGS ARE R.M.S. CONTINUOUS. 2 YEARS' GUARANTEE. 

HIGH FLUX CERAMIC MAGNETS. ALL CARRIAGE FREE. 

18" 'POP' 100 
RATING 100 WATTS R.M.S. 
14,000 gauss 8/1551 

£22.50 Dep. £6 and 9 á monthly payments 

15" 'POP' 60 
RATING 60 WATTS RM.S. 
14,000 gauss 8/1551 £12.90 Dep. £330 and 9 
aTr a7 monthly payments 

£2.15. Total £2535 £1.30 (Total £15). 
FOR BASS GUITAR, ELECTRONIC ORGAN, ETC. 

12" 'POP' 50 
RATING 50 WATTS R.M.S. 
13,000 gauss 1551 

£l 0.50 Dep. £2 and 9 
monthly payments 
£1.15. Total £1235 

PAIR SUITABLE ALL PURPOSES 

R.S.C. Branchas listed below 
Branche. open all day Sats. 

BRADFORD 10 North Parade (Half -day Wed.). 

BLACKPOOL (Agent) o & C ElectronicxTel. 
25349 

227 Church Street 
BIRMINGHAM 30/31 Great Western Arcade, 

Tel. 021-236 1279 (Half -day Wed) 
DERBY 26 Osmaston Rd. The Spot (Halt -day Wed.). 

Tel. 41361 

DARLINGTON 18 Priescgate (Half -day Wed.). Zl 68043 

EDINBURGH 133 Leith St. (Half -day .). 
Tel. 556 5766 

GLASGOW 326 Argyle St. (Half -day Tues.). 
Te. 248 4158 

HULL 91 Paragon Street (Half -day Thiers.). 
Tel. 20505 

LEICESTER 32 High Street (Half -day Thiers.). 
Tel. 56420 

LEEDS 5-7 County (Mecca) Arcade, Briggace 

LIVERPOOL 
(Half -day Wed.). Tel. 28252 

73 Dale Street (Half -da Tl. 236 
Tel. 236 3573 

LONDON 238 Edgware Road, W.2 
(Half -day Thurs.). Tel. 723 1629 

MANCHESTER 60A Oldham Street 
(Half -day Wed.). Tel. 236 2778 

MIDDLESBROUGH 106 Newporecd Rd. ((Half 9.óy 

NEWCASTLE UPON 41 Blackeettt Street (app 
TYNE Fenwicks Store) (Half -day 

Wed.). Tel. 21469 

NOTTINGHAM 19/19A Market Street 
(Half -day Thiers.) 

SHEFFIELD 13 Exchange Street (Castle Market 
Bids.) (Half -day Thora.), Tel. 20716 

AMW ndher o 

NOW OPEN AT - 
19/19A MARKET STREET 

NOTTINGHAM 
(Hal( Day Thursday) Tel : 48068 

4c "14l CENTRES LTD. 

MAIL ORDERS & EXPORT ENQUIRIES TO:- 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 18. 
Tel: Podsey (09785) 77681. 
TERMS C.W.O. or C.O.D. No O.O.D. under 21. 
Postage 25p extra under 22. 80p extra over £2 or as quoted. 
Trade supplied. S.A.E. please with enquiries. 
Suppliers to Govt. Depts. Education Authorities, Schools 

'Hospitals H.M. Forces etc. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 

ADVERTISED UNITS are subject 
to the most stringent tests in our 
Quality Control Depot 

ILLUSTRATED LEAFLETS on most 
advertised products available on 
request. Kindly ensure stamped 
addressed envelope enclosed. 
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BENTLEY ACOUSTIC 
CORPORATION LT D. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I 
THE VALVE SPECIALISTS Telephone 01-722-9090 

8986 .29 
EF89 .23 
EF9d .17 
EF9EF97 

.55 
.36 

EF98 .66 
E9183 .28 
EF184 .29 
EH90 .36 
EL32 .18 
EL34 .44 
EL35 1.00 
EL37 .74 
EL41 .53 
EL42 .58 
E3.81 .60 
EL83 .38 
E1.84 .22 
EL85 .40 
EL86 .88 
EL91 .23 
EL95 .82 

HL42DD.50 
HN309 1.40 
IIVR2 .63 
HVR2A ,68 
KT. .25 
KT8 1.75 
KT44 1.00 
KT8I 2.00 
KTW61 .88 
KTW62 .88 
KTW68 .50 
M11LD6 .76 
N78 2.05 
N308 .96 
3.339 .44 
P61 .44 
PABC80 .83 
PC86 .47 
PC88 .47 
PC95 .58 
PC97 .38 
PC900 .39 

PEN46 D20 
PEN453D 

.98 
PENDD- 

4020 .88 
PFL200 .52 
PL36 .47 
PL38 .90 
P1.81 .44 
PL81A .48 
P3.82 .80 
PL83 .82 
P1.84 .80 
P1.504/500 

42 
P1.606 1.80 
PL508 .90 
P1.509 1.80 
P3.802 .76 
PM84 .84 
PX4 1.16 

UBF89 .301 
.551 1n UC92 .85 

UCC84 .33 
UCC86 .34 
UCF80 .88 
UCH21 .80 
UCH42 .60 
110H81 .80 
UCL82 .33 
UCL83 .48 
UF41 .50 
1.1043 .60 
UF80 .36 
11985 .34 
UF86 .68 
UF89 .27 
UL41 .64 
UL84 .81 
1.19680 .33 
UY1N .60 

W72 .80 
X419 .60I 

& Diode 
28323 .50 
Amu) .16 
AA120 .16 
AA129 .16 
AAZ13 .18 
AC107 .16 
AC113 .25 
AC127 .17 
A0128 .20 
AC154 .26 
A0156 .20 
AC157 .25 
AC165 .25 
AC166 .25 
AC168 .38 
AC176 .56 
AC177 .28 
ACY17 .95 

BA153 .15 
130107 .18 

/ I BC13 .25 
BC115 .15 
B(1116 .26 
BC118 .28 
BCYIO .45 
BCY12 .50 
BCY33 .20 
BCY38 .28 
BCZ11 .88 
13F158 .29 
8F159 .25 
BF163 .20 
139173 .88 
BF180 .30 
139181 .40 
BF185 .40 BFl .16 
BFY50 .28 
BFY51 .19 

0A47 .10 
0A70 .15 

0A79 .09 
0A81 .09 
0A85 .08 
0A90 .13 
OA91 .09 
0A95 .09 
0A200 .09 
OA20-> .10 
0022 .38 
0023 .38 
0024 .38 
0025 .38 
0028 .24 
0028 .60 
0029 .63 
0C35 .32 
0C36 .43 
0042 .68 
0C44 .10 

0A2 .30 
0112 .30 
OZ4 .25 
IA70T .33 
1B3GT .86. 
IHSOT .88 
1L4 .18 
1N5GT .87 
1115 .28 
184 .941 
1U4 .29 
1175 .48 
2D21 .35 

6BW6 .72 
6BW7 .64 
6BZ6 .81 
6CB6A .98 
6C4 28 
509 .78 
6C72601.08 
6CG8A .50 
6CH6 .88 
601.6 .48 
6CM7 .60 
6CU5 .80 
80W4 .83 

6R7G .85 
68A7GT .86 
68A7M .86 
6807(4T .33 
681370T .88 
68117 .53 
6657 .35 
68K7GT .28 
68Q7GT .38 
6V813 .17 
BVBGT .80 
6X4 .90 
6X5GT .26 

128H7 .16 
12857 .28 
128K7 .24 
128Q7GT 

.60 
13D3 .46 
1487 .76 
19AQ6 .24 
19B060 .85 
1966 .60 
20D4 1.06 
201,2 .06 
20LI .98 

50E115 .55 
50L60T .45 
85A2 .48 
9001 .59 
150B2 .58 
807 .69 
5702 -80 
5763 .60 
AC2/PEN 

.98 
402/PEN/ 

DD .98 
AC6PEN.88 

EAF42 .48 
8834 .20 
E1391 .10 
81304I .48 
E8081 .29 
E11091 .28 
EBF80 .80 
88983 .88 
88989 .27 
EBL21 .80 
8086 .69 
8088 .69 
8092 .84 

2GK5 60 6DE7 .60 7A7 .88 20P1 .50 AC/PEN(7) ECC32 1.50 EL360 .49 P0084 .29 PX25 .98 0Y41 .38 ACYI8 .20 BFY62 .20 0C45 .11 
3A4 .25 6DT6A .50 7116 .68 20P3 .79 .98 E0033 1.50 EM80 .33 PC085 .98 PY33/2 .50 UY86 .25 ACY19 .19 BY100 .18 0046 .15 300 .196E6 .86 7B7 .32 20P4 .89 AC/THl .60 ECC40 .60 8E81 .39 PCC88 .41 FY80 .88 U10 .45 ACY20 .18 BY105 .18 0070 .13 
3Q4 .88 6F.W6 .56 7C6 -80 20P5 1.00 AC/TP .98 F.CC81 .16 EM83 .75 PCC89 .45 PY81 .84 012/14 .88 ACY21 .19 BY114 .18 0071 .11 
3Q5GT .86 611 .59 7H7 .28 25A6G .29 AL60 .78 ECC83 .19 EM84 .31 PCC189 .48 PY82 .24 U18/20 .75 ACY22 .15 RY126 .15 0072 .11 
384 .26 6F6 .68 7R7 .65 251.6(3 .90 ATP4 .12 ECC83 .2E EM85 1.00 PCF80 .28 PY83 .88 U19 1.73 ACY28 .18 BY127 .18 0074 .23 
3V4 .82 BFBG .26 7Z4 .50 26Y5 .38 AZ1 .40 ECC84 98 EM87 .86 PCF82 .30 PY88 .88 U22 .38 AD140 .36 BYZIO .25 0075 .11 
40136 60.6913 .83 9D7 .78 25Y50 .48 AZ31 .46 E0085 .84 EY61 .88 PCF84 .40 PY600 .96 U26 .84 AD149 .60 BYZ11 .26 0076 .15 5008 .50 6F14 .42 1002 .49 26Z40 .98 AZ41 .63 EC086 .40 EY81 .86 PCF86 .88 PY800 .88 U26 .58 AD161 .46 BYZ12 .25 0077 .27 5V40 .84 6918 .45 10DE7 .50 2525 .40 C1.33 .90 E0088 .35 EY83 .54 PCF200 .67 PY801 .33 U46 .78 AD162 .46 BYZ13 .25 0078 .15 5Y3GT .88 6923 .68 10F9 .46 25Z60 .48 CV63 .58 E(:c189 .48 EY84 .50 PCF801 .29 P230 .48 U47 .84 ADT140 .63 CG12E .20 0078D .15 
52414 .84 61'24 .68 10918 .86 30A5 .44 CY1C .43 E00804 .65 E387/6 .30 PCF803 .40 QQV03/10 U191 .58 AF102 .90 F8Y11A .23 0081 .11 6/30L2 .5616925 .64 101.011 .53 3001 .28 CY31 .31 E008071.70 EY88 .40 PCF805 .60 1.20 U251 .86 AF106 .50 98341A. 23 0081D .11 
6A80 .8816928 .80 10P13 .54 30015 .80 DAF91 .20 E0980 .27 EY91 .53 PCF806 .67 Q995/10 .40 U281 .40 AFI14 .26 GD9 .20 0082 .11 6.407 .1516932 .15 10P14 1.08 30017 .77 DAF96 .88 E0982 .26 EZ40 .40 P09808 .88 QV04/7 .88 0282 .40 AF115 .15 OF.T113 .20 008272 .11 6A05 .26I60118A .50 12A6 .63 30018 .60 13991 .14 E0086 .84 EZ41 .42 PCH200 .82 1110 .76 U301 40 AF117 .19 GETI16 .40 0083 .20 6AJ5 .481611K5 -60 12AC6 .40 3096 .66 DF96 .34 ECF8042.10 EZ80 .21 P02.82 .82 R11 .98 11403 .88 49121 .30 0ET118.20 0084 .24 6AK5 .25 A101117 .50 12AD6 .40 300L1 .60 0876 .28 ECH21 .88 EZ81 .22 PCL83 .58 R16 1.76 U404 .88 AF124 .25 GETI19.20 00123 .23 
6A K6 .8016H6GT .15 12AE6 .48 30FL2 .80 DK40 .55 801442 .60 EZ90 .20 PCL84 .84 R17 .88 0801 .98 AF126 .18 GET573 .88 00139 .23 
6AM8A .60'6550 .19 12AT8 .28 30FL12 .69 01(92 .86 ECHO! .27 FW4/500.76 PCL805/85 1119 .80 U4020 .88 AF139 .85 GET687 .48 00140 .95 
fiANB .49 6J50T .29 12AT7 .16 30FL14 .68 DK96 .35 80H83 .89 FW4/800.76 .40 8P42 .76 VP23 .40 AF178 .68 GET873 .15 00169 .23 6AQ5 .22 656 .18 12AU6 .21 301.1 .29 721,98 .35 801184 .84 GZ30 .84 PCL86 .88 8F61 .88 VP41 .38 AF180 .48 11ET887 .28 00172 .35 
6AR5 -30 6J70 .24 12AU7 .19 301.15 .58 DM70 .30 ECL80 .80 GZ32 .41 p0L88 .66 TH4B .50 VT6IA .36 AF186 .55 GET897 .28 00200 .22 
6AT8 .18 8J7GT .88 12AV6 .28 301.17 .67 DM71 .38 E01.82 .80 GZ33 .70 PD500 1.44 TH233 .98 VU111 .44 AF239 .38 GET898 .23 00201 .38 
6AÚ6 .20 6JUBA -50 12AX7 .22 30P4MR.96 DY86/7 .24 ECL83 .69 11234 .48 TP2820 .98 VI7120 .80 BA102 .45 Ml .15 00202 .43 
GAVB .28 BK7G .10 12BA6 .30 SOPl! .69 DY802 .86 ECL84 .54 0Z37 .67 pEN4DD UABC80.80 VU120A.60 B.4115 .14 M3 .16 00203 .30 
6AW8A .54 6K7GT .23 12BE6 .30 30P19/ ROOF 1.20 BOLOS .54 HABC80.M l' UAF42 .49 VU133 .35 BA1l6 .25 0A5 .28 00204 .30 
6.4X4 .89 6K8G .16 12B117 .27 30P4 .58 8839 1.20 E01.86 .36 HL23DD.40 PEN38C.76 UBC41 .45 W76 .84 BA129 .13 0A9 .18 00205 .43 
668(4 .13 BLI .98 12E1 .86 30PLI .69 E880C .60 8F22 .68 HL411513.98 PEN45 .40 UBC81 .40 W107 .601 BA130 .10 °A10 .48 ORP12 .68 
6BA6 .90 
61308 .50 

6L7GT .38 
13L18 .44 

12J6GT .80 
12J7GT .38 

30PL13 .75 
30PL14 .86 

E920C .40 
E1809 .90 

EF40 .49 
8941 .58 All valves are unused, boxed, and subject to the standard 90 day guarantee. Terms of business - 68E8 .21 BL19 1.88 12K5 .60 30PL15 .87 E182CC1.00 EF42 .33 Cash or cheque with order only. Post/packing 3p. per item, subject to a minimum of 9p per order. 

61188 .48 6LD20 .48 12K7GT .34 35A3 .48 81148 .68 EF64 .98 Orders over 25.00 poet/packing free. Same day despatch by first class mall. Any parcel Insured 
613J6 .89 8N7GT .40 128A7GT 35L6GT .42 EA50 .18 EF73 75 against damage in transit for only 3p. extra per order. Complete catalogue with conditions of sale 
613Q7A .38 6Q7 .48 .40 35W4 .23 EA76 .86 8980 .22 price 7p. post paid. Business hours Mon. -Fri. 9-5.30 p.m. Sets. 9-1 p.m. 
6BR7 .79 61570 .27 12807 .85 35Z4GT .24 EABC80 .80 EF83 .48 We do not handle seconde nor rejects, which are often described as "New and Tested" but have a 
6BR8 .88 6R7 .66 12807 .23 35Z5OT .80 EAC91 .88, 8985 .26 limited and unreliable life. No enquiries answered unless B.A.E. is enclosed for reply. 

TOP QUALITY - LOW COST 

NEW! 

MULTIBAND -6 TRF SHORT WAVE RECEIVER 
KIT 

This new all transistor T.R.F. Receiver tunes 550 Khz-30 Mhz (540-10 
metres) complete coverage, no gaps. Trawlers, Ship to Shore telephone, 
Six Amateur Bands, 160-10 metres, International Broadcast, Australia, 
Far East, Russia, USA, etc. etc., using miniature plug in coils. 
Hi -Gain FET Regen. Dec./Pre-Amp A.F./A.F. Module giving full loud 
speaker output to any external 213 ohm speaker. 
Two separate Tuning Dials, Calibrated Mhz and Degrees. Electrical 
Bandspread on all bands. Regen. det. receives CW/SSB signals also. 
Handsome styling with Black Perspex Panel, Steel Cabinet in Charcoal 
finish with Chrome Trim. 
This is a quality CODAR-KIT with full 12 months guarantee. No 
technical knowledge required, printed circuit construction, Instruction 
Manual with pictorial drawings backed by friendly Help -U After Sales 
Service if you have any queries. 

Complete Kit (even to the resin -cored solder) 
with 3 Coils. E11S0 Carriage 50p. 

Available NOW. NEW ATS MK 2, 12 WATT. Transmitter 160-80 
metres. Also NEW PR40 FET Pre -Selector. Stamp brings illustrated 
leaflets. 

AMATEUR RADIO EQUIPMENT 
eR 

CR 70A 
COMMUNICATION RECEIVER 

The CODAR CR 70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 
Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160-10 metres, International broadcast, Met. stations etc. etc. 
giving world-wide reception. Exclusive features include Air -spaced 
CODAR-COIL Hi -"Q" Aerial input, Illuminated "S" Meter and Slide 
Rule Scale, Two Speed vernier tuning, Switched B.F.O. for CW/SSB 
signals, S valves inc. two twin triodes giving 7 valve line-up, separate 
output for Tape recorder. 
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a 
2/3 ohm loudspeaker to bring the world to your finger tips. 12 
months full guarantee. 

Complete ready built 824.50, Carriage 50p. 
Ask the chap who's got one, there's lots of them! 

ON THE DESIGN STAFF- 
G3SZM G3IRE G8BBI 

CODAR RADIO COMPANY 
Unit 1, Meadow Road Industrial Estate, East Worthing, Sussex. 
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NEW from Lasky's 
Criterion Mk X 

LASKY'S 

Because of the increasing 
demand for inexpensive, 
high quality bookshelf 
speakers, we have seen 
fit to introduce the Cri- 
terion Mk. X bookshelf 
system. The speaker is a 
sealed infinite baffle type 
enclosure using Bin. 
woofer, a Sin. mid. range 
and 2}in. tweeter. The 
compact cabinet is 
in oiled walnut and black 
woven speaker grille 
cloth. Frequency res- 
ponse 40Hz-20KHz. 
Power handling capacity: 
Max. 20 watts. Impe- 
dance: 8 ohms. The Cri- 
terion is fitted with two 
types of speaker lead 
connections -screw ter- 
minal or phono. Size: 
181in. (H.) X 9{in. (W.) 
x 91in. (D.). Operational 

horizontally or vertically. 

PRICE 
AMAZING £25 

£I3.0[ea0ch 

BSR McDONALD MP6O 
High precision low -mass counterbalanced 
pick-up arm, heavy balanced turntable, 
simple to operate controls, viscous cueing 
device, slide in cartridge carrier, 4 pole 
motor. 
LASKY'S PRICE £10.95 c a P Sop 

MP.60 
HT.70 
610 
510 
310 
210 
MP.60 TPD2 Styrene base 

BSR McDONALD 
UNITS & PACKAGES 
A. Chassis only. B. Complete with Lasky's plinth 
and cover. C. Complete with Lasky's plinth, 
cover and AD76K cartridge. D. Comp. wired on 
BSR plinth with cover. E. As D plus AD76K cartridge. 
MODEL A B C D 

1095 15.50 
1590 1990 
1450 1875 
12-10 1650 
9.75 1400 

1850 1875 
2350 2375 
2300 2225 
18-85 20.00 
1650 1725 

17.50 

E 
22.00 
2700 
2550 
22.85 
10.23 
9.95 

2100 

GARRARD UNITS AND 
PACKAGES 
GARRARD SL 55B 
Four speed autochanger 
LASKY'S f ,0.25 (:),,&P 

PRICE 
Now available ZERO IDOS 

(43.50, C & P C1 50 
Garrard SP25 Mk. III ... [11.50 

Garrard SL408 [9.95 
Garrard AP76 without tart. £20.95 
G d 3000 with 9TA cart. E10-50 
Garrard 2025TC with KS40A 

GARRARD PACKAGES ók ¢es75p 

G d AP76 with Micro M21 00e cart. and Lasky's plinth and cover [31.50 
G d AP76 with Shure M44E cart. and Lasky's plinth and cover [33.75 
Garrard SP25 Mk. III, AD76K cart. and Lasky's plinth and cover... [18.50 rrr. P2 e'.111 with Sh re M3 cart. and Lask 's .linth an. v r 

LASKY'S NEW LOW NOISE 
CASSETTES FROM THE USA 
Type Singles 5 10 
C60 32p C1.52 [2.96 
C90 50p C2.37 04.62 
C'120 69p E3.28 £6.38 
Carriage and packing: each -7p, 5-25p, 10-40p, 20-68p. 

20 
£5'60 
£8.75 

£1005 

INTERNATIONAL 
MAGNETIC RECORDING TAPE FROM THE U.S.A. 
AT LASKY'S RECORD LOW PRICES 
Sin. RT.20 Message Tape 225ft. 19p 
35in. RT.21 Triple play, 600ft. 

Mylar S0p 
Sin. RT.23 Double play, 1,200ft. 7Sp 
Sin. RT.I8 Long play, 900ft 

Acetate Sop 
Sin. RT.I7 Standard play 600ft. 43p 
55in. RT.I5 Double play, 1,800ft. 

Mylar E1.13 
51in. RT.I6 Long play 1,200ft. 

Acetate 7Sp 
51in. RT.24 Standard play 900ft. 

P.V.C. 68p 
55in. RT.I4 Long play 1,200ft. 

Mylar 7Sp 

55in. RT.25 Triple play, 2,400ft. [1.31 
7in. RT.22 Standard play. 1,200ft. 

Acetate 63p 
7in. RT.I0 Standard play, 1,200/c. 

Mylar 63p 
7in. RT.12 Long play, 1,800ft. 

Mylar 95p 
7in. RT.13 Double play, 2,400ft. 

Mylar [1.25 
7in. RT.11 Long play 1,800ft. 

Acetate 7Sp 
7in. RT.19 Triple play, 3,600ft. 

Mylar [2.30 
35in. RT.22 Quad play, 1,100ft. (1.)2 

P. & P. Sp extra per reel, 4 reels & over Post Free. Special quotes for quantities 

OUT NOW! 1972 
AUDIO TRONICS 
The great new 1972 edition of Lasky's famous Audio-Tronics catalogue 
is now available -FREE on request. The 44 newspaper size pages - 
many in full colour -are packed with 1,000's of items from the largest 
stocks in Great Britain of everything for the Radio and Hi-Fi enthusiast, 
Electronics hobbyist, Serviceman and Communications Ham. Over 
half the pages are devoted exclusively to every aspect of Hi-Fi (including 
Lasky's budget Stereo Systems and Package Deals). Tape recording 
and Audio accessories and don't miss LASKY'S AUDIO TRONICS 
CREDIT CARD SCHEME offering holders one months interest free 
credit up to £50. Send your name and address and 15p for post and 
inclusion on our regular mailing list. 
ALSO the fantastic £1,000 plus SONY COLOUR 
TV Audio Tronics '72 Competion 

DIGITAL CLOCK SCOOP 

EXCLUSIVELY 
FROM LASKY'S 

for you to mount into any housing. 
The clock measures 4f W x II H x 3f D (overall 
from front of drum to back o. switch). SPEC.: 
210/240V a.c., 50Hz operation; switch rating 
250V, 3A. Complete with instructions. HUN- 
DREDS OF APPLICATIONS. COMPLETE SPEC/AL QUOTES FOR 
WITH KNOBS. QUANTI TES 

MADE ESPECIALLY 
FOR LASKY'S BY 
FAMOUS MAKER 
MAINS OPERATION 
12 -HOUR ALARM 
AUTO "SLEEP" 
SWITCH 
HOURS, MINUTES 
AND SECONDS 
READ -OFF 
FORWARD AND 
BACKWARD TIME 
ADJUSTMENT 
SILENT OPERATION 
SYNCHRONOUS 
MOTOR 
SHOCK AND 
VIBRATION PROOF 
BUILT IN ALARM 
BUZZER 

LASKY'S PRICE £6.50 `;zo 

TRIO HS.I & HS.2 STEREO HEAD- 
PHONE BARGAINS 
Models HS -1 and HS -2. Both these 
sets by TRIO offer really superb stereo 
reproduction in a lightweight, fully 
adjustable headset designed for opti- 
mum comfort. Listening fatigue is 
unknown with TRIO headphones. 
Brief spec. both models, Input imp. 
80 nominal (matching 4 to 80); max. 
input 0.5W; frequency response =y 
20-19 kHz; output sensitivity at I mW input; HS -I 118 dB, HS -2 III dB; weight 
0.661ós. Identical in appearance -both models are finished in ivory with con- 
trasting foam filled ear pads and head band. 
LIST PRICE £8.40 LIST PRICE 0675 
HS.1 1E5 HS.2 f4 Post 18p 

Laesl3r. 's 3IEILaedio Limited 
&onches The Home of High F.dehl y 

207 EDGWARE ROAD. LONDON. W.2 Tel: 01-723 3271 42-45 TOTTENHAM CT. RD.. LONDON. W.I Tel: 01-580 2573 

33 TOTTENHAM C'i. RD.. LONDON. W.1 Tel: 01-636 2605 
Open ondoy.90 m .6p m MondoyloSolu,doy 

Open o11 doy. 90 m -6p m. Mondoy lo Saturday NEW CITY BRANCH . NOW OPEN 
152/3 FLEET STREET. LONDON. E.C.4 Tel. 01-353 2833 109 FLEET STREET. LONDON. E.CA Tel 01-353 5812 
Open oll doy Thu,sdoy. Body dosmg l pm Solomdoy Open olido9 Thu,sdoy eddy, loung fpm Solu,doy 

ALI. MAIL ORDERS AND CORRESPONDENCE T0. 315 CAVELI ST. TOWER HAMLETS LONDON. E.1 Tel.: 01-7904821 
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who wants a£2,000+p.a. 
opportunity in the dynamic 

industry? computer 
Not as a Programmer but an 
Operator-No maths and no special 
education. 
Now for the first time anybody can train outside the computer 
industry for a lucrative career as a computer operator, with 
actual experience on an Eduputer. 
Who created Eduputer? The internationally famous company 
Programming Science International. They developed it to the 
specific requirements of the massive New York city training 
board and its practical results have been one amazing success 
story. 
We are proud to have been selected as the only commercial 
training organisation permitted to use the Eduputer in the U.K. 
Thanks to Eduputer, nine out of every ten can learn to 
operate the most advanced computers in only four 
weeks. Unlike Computer Programming, no special 
educational qualifications and no maths required. Just 
you and the incredible Eduputerl 
Jobs galore! The moment you qualify, our exclusive computer 
appointments bureau introduces you to computer users every- 
where with good jobs to offer (up to £40 a week full-time, £50 
a week as a temporary). More than enough to go round, too- 
because 144,000 new operators will be needed over the next 
five years alone. 
This is your big opportunity to get out of a rut and into the 
world's fastest -growing industry. And remember-LCOT is the 
only commercial computer school to have Eduputer. It means a 

lot to employers. 
Telephone: (01) 734 2874 NOW ! 

Or post the coupon today for full details FREE and without 
obligation. 

London Computer Operators Training Centre, 
D98. Oxford House, 9/15 Oxford Street, London W.1. 
Telephone: (01) 734 2874 -- 
127/131 The Piazza, Dept. D98, Piccadilly Plaza, 
Manchester 1. 
Telephone: (061) 236 2935. 
Please send me your free illustrated brochure on exlusive 
Eduputer "hands on" training for computer operating. 
Name 

Address_ 

Tel: 

WITH JACKSON 
When you use Jackson capacitors, you 

know you're using tried and tested compo- 
nents. Jackson capacitors are made to the 
most exacting standards under rigorous 
supervision. As a result, they give perfect 
reliability over a very long life. What's more, 
you can have components custom made to 
suit your individual requirements. 

Our skilled personnel and bang up to 
date equipment are backed by 45 years of 
experience in the communications field. And 
that's your guarantee of a reliable product. 

TYPE P22 AM/FM 2 GANG CAPACITOR CATALOGUE NO. 4300 

Write for fully illustrated catalogue: 

JACKSON BROTHERS 
(LONDON) LIMITED 

KINGSWAY, WADDON, CROYDON, CR9 4DG. 
TEL:01-688 2754/5 U.S.OFFICE:M.SWEDGAL, 
258 BROADWAY, NEW YORK. N.Y. 10007. 
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RUSSIAN WORLD BEATER ! 
The Fabulous 

QIVED! BRAND NEW 

V E F 204 

10 TRANSISTOREEB Flares 

AND NOW WITH 

ISHIPTOaSHORE' 
MARINE BAND 

.ewÌtm£13.9 P Ei 

r 

LO WIDE 
THOUSANDS IF TRANSMISSIONS 
AND STATICS THE WORLD 

OVER, 

*COMPARE IT'S PERFORMANCE 

with £ 42 RADIOS! 

Important! This very latest model incorporates all the latest technological improvements 
and supersedes all earlier models! Yee DESIGNED FOR WORLD WIDE RECEPTION- 
it'll probably make your present radio teem like a "crystal set 'I It even incorporates 
a special MARINE WAVEBAND to receive spoken communications Irom ship -to -shore! 
Were almost giving them away at only 413.97 --a mere fraction of even today's Russian 
miracle price! Compare performance with 448 radios! 'Refund If not astounded I Purer and 
sweeter tone than ever! Wider band toread for "pin -point" station selection! The Russians 
have really 'unused themselves this time proving again their ability in the field of apace 

communications. Yee, 8 separate wavebands, including Standard Long, Medium and Short 
waves to cover the world, PLUS special " ship -to -shore " MARINE BAND! Thoounds of 
different transmiuions and stations at your fingertips 84 hours a day, Including ships at sea, 
etc., and messages from all over world-truly nothing is secret! You must hear It to believe 
It! Superb, sweet tone-controlled from a whieper to a roar! Push-pull output) Separate 
ON/OFF volume & Treble/Base tone controls! Press -button dial illumination! Take it 
anywhere-rune economically on standard batteries or through battery eliminator from 
220/240v. AC mains. Internal ferrite rod plus telescopic aerial. It's also a fabulous CAR 

RADIO! Black A: Chrome case limns x Sim. z Nina. overall approx. Made to give years o! 

perfect service. Complete with WRITTEN GUARANTEE, manual with simple operating 
Instructions & circuit diagram. ONLY £18.970 (with mains/battery eliminator £1A RI, 

extra). POST 60p. Standard batteries 88p extra. Can also be used through extension amplifier, 
tape recorder or public address system. Send today or call. (SORRY-we cannot change 
these new radios for any earlier model already purchased!) 

BRAND NEW 

SAVEaE'/398NOW! 
£rlvi Ii! FIRST CLASS MAKER'S 

and 
PLAYER 

WITH 
REMOTE CONTROL MICROPHONE 

RAKE NO MISTAKE-this is the EXPENSIVE model with "PIANO KEYBOARD" COI 
TROL PANEL and SPECIAL RECORDING LEVEL! BAVE 413.98! Due to price we canna 
mention larnous maker's name-but rest assured you're getting ono of the BEST! Our latest 
cassette model-no fiddling with awkward tape and reels, lust "slap in" a cassette and off 

you go! (takes 30-, 60-, and 90 -minute standard Philipe Cassette tapes obtainable every- 
where). Amazing performance ensures perfect tapings and superb reproduction Remote 
control microphone. Separate volume control! Rapid rewind! Beautiful tone from a 
whisper to a roar! Completely self-contain,-record anywhere. Separate Jacke for remote 
control microphone, etc. Size 9' x 41' x 21' overall approx. Case design can vary slightly. 
With carry handle. With WRITTEN G'TEE and instructions. Only 41999, post 80p. ALSO 

AVAILABLE: SPECIAL BATTERY/RAINS AC/DC MODEL, ready to plug in, £8:60 extra 
if required. Refund g'tee. BONUS one per customer: Cassette tape, set of Standard batteries 
and microphone stand all for 61p extra it required. Bend quickly or call. 

I Send quickly to Uxbridge Road or call at either store. (COMMERCIAL TRAVELLERS I 

I PLEASE NOTE: Merchandising Office at Holborn store.) I 

RECOMMENDED 
LIST PRICE 
£26.97p 

OUR PRICE 

£12.99 
PDSTOEP C. 

CAVE £20.25 NOW' 
This equipment's got 

EVERYTHING! 

;!,ee 

WITH REMOTE 
CONTROL MICROPHONE 

FANTASTIC (even by our etandarde0 Brand new-the latest sensation in the world of 

sound! First clase makers! Not only a fabulous VHF AM/FM Radio AND Cassette Tape 

Recorder and Player combined, but it also runs off standard batteries or mains (empty 
plug in the built -sin 220/240v. AC line cord) Now you can record and play back anything, 

anywhere! You can even tape direct from the Radio as you listen! RECOMMENDED RETAIL 

PRICE GENUINELY 444. YET WS OFFER AT ALMOST HALF PRICE! Just look at these 

wonderful features:-'Preis button Keyboard Control panel! "New 'pop-up' (lunette 

ejection system! '"MAGIC EYE" Visual Battery check/recording level indicator! "Separate 

ON/OFF, and HI -LO volume control,!'Heavy duty built-in speaker! 'Earphone (for personal 
I!etening or "monitoring") and extension speaker sockets! "Remote control microphone! 

'Built-in swivel telescopic extension aerial (24 inches approx)! Magnificently made case, 

size 111tnt. z Stine. x Situ, overall approx.. with carry handle. (DEMONS VARY 

SLIGHTLY.) Takes standard 30, 80, 90 or 120 minute Philips Cassette Tapes obtainable 

everywhere. But wait, the amazing built-in full circuit VHF AX/FM Radio give. you superb 

clarity of tone and incredible station selection-Unique rotating Station Selector Dial- 
get all local city & regional station in every part of the country plus B.B.C. National 
VHF. Picks up dozens of foreign stations and short mobile transmission. Fabulous in 

car! You could pay £fig's more for a Car Radio or Car Caeeette Tape Player ALONE! 

OUR PRICE, ONLY £23 76 CARR. ETC. SSp. Complete with simple instructions, personal 

listening earphone, remote control microphone with on/off switch and microphone stand, 

with WRITTEN GUARANTEE. BONUS OFFER-Standard Batteries and Cassette Tape 

Slap extra. Refund g'tee. it's an offer you cannot afford to mime! 

ON01 
RUSSIAN 

BRAND NEW WORLD' 
MODEL BEATER . 

6 WAVEBAND " 
WORLD WIDE 

RECEPTION Ç9.97P 
BOX POST ETC. 43e 

AiPS?.S'IV/MENTdliMI??/I/ED.i 
E EIENN M 

PoR TN/S /C ! 

THOUSANDS OF TRANSMISSIONS. 
AND STATIONS THE WORD OVER, 

NOTJUSTA RADIO-BUTTECHNOLOGICAL MAGIC! 

ITS PERFORMANCE with 
_ £34 RAD OS! RADIO. DESIGNED FOR 

THE VERY LATEST RODEO SUPERSEDING ALL PREVIOUS 

MO MODELS:-FANTASTIC BRAND NEW RUSSIAN "MERID 
IAN"8-WAVEBAND PORTABLE 
WORLD WIDE RECEPTION. Only put into production after 

incorporation of every conceivable possible op -to-date tech- 

nological improvement had been carefully considered and thoroughly examined. So advanced 

it will probably make you present radio seem like a "crystal set"! It'e far better than any 

8 -wave radio even they have produced! Finest value we've ever offered! We're almost 

giving them away at 4997-a mere fraction of even today's Russian miracle price! We 

challenge you to compare the performance and value with that of £34 radios! 

* Instant refund if you are not astounded! Purer and sweeter tone than ever! Much wider 

band reread than hitherto for "pin -point" station selection. Once again the Russians have 

proved their fantastic ability In electronics-brilliantly reflecting their advanced micro- 

circuitry techniques in the field of epaceehip and satellite communications. Yes, 8 separate 

wavebands, Including Standard Long, Medium and Short Waves to cover worlds Unique 

side control waveband selection unit gives incredible ease of station tuning! Thousand/ of 

different transmissions and stations at your fingertips 24 hours a day, even ships at sea and 

messages from all over world-nothing le secret! The radio enthusiast has the world in his 

hand! Superb, sweet tone-controlled from a whisper to a roar. Push-pull output! Separate 

ON/OFF volume Treble/Buz tone controls! Take it anywhere-rie economically on 

standard batteries. Internal ferrite rod aerial pine built-in telescopic aerial extending to 

full 331in. length. It's also a fabulous CAB RADIO ---any speed, requires no additional aerial. 

UNIQUE! Elegant Black, White and Chrome finish case. SIZE 101' x 8' x 31' overall 

approx. Magnificently designed, made to give years of perfect service. With WRITTEN 

GUARANTEE, manual with simple operating Instruction, and circuit diagram. ONLY 

Dept. WP/F/13. 184 UXBRIDGE RD. (facing Shepherds Bush Green), LONDON, W.12 twin, POST ETC. 48p. Standard batteries 25p extra N required. Can also be used through 

BAQ. (Thurs. 1, Fri. 7). Also 87/89 HIGH HOLBORN (opposite Chancery Lane), LONDON, extension amplifier, tape recorder or public addreu. 

W.C.1. (Thursday 7 p.m.). BOTH STORES OPEN MON -SAT FROM 9 a.m.-8 p.m. SEND OR CALL A VISIT TO SHOPERTUNITIES COULD SAVE YOU MA's! 

SHOPERTUNITIES LTD. L 
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JUST BEGINNING? 
*item. 

Separate to e and 
volume controls for 
each channelinputs for turntable 
(ceramic cartridge),tuner and 
tape.Attractive black crackle finish with 
brushed aluminium front.Frequency 
response:70-20,000 Hz ±3dB.Output: 4 watts 
per channel 8ohms.Inputs:Phono80mV; 
tuner/aux 80mV. 

8 -Watt, 10 -Transistor 
Stereo Amplifier R.137 

Normal retail 
price: £14.70 

RT$77D ZVì 
5 -Watt Transistor Stereo Amplifier Chassis R.123 
Completely self-contained,fully transistorised,mains-powered 
(240vAC) amplifier,needing only cabinet and knobs.ideal for 
adapting mono players to stereo.Frequency response:40- 
17,000 Hz i3dB.Output:2.5 watts per channel ,a 8 ohms.lnput: 
Phono 600mV. 

Normal 
retail price: £7.30 

ROC 
price 

AM/FM/MPX 
Stereo Tuner 
Amplifier 
R.124 
A ion Duality 
amplifier 
with facility for re- 
ceiving stereo broadcasts. 
Separate bass and treble con- 
trols,automatic frequency re- 
sponse,stereo headphone socket,output power:8 watts.FM 
frequency range 88-108 M Hz;AM frequency range 535-1605 K Hz. 
Inputs for turntable (ceramic cartridge) and tape.Frequency 
response:50-10,000 Hz 3dB.Output:4 watts per channel ,r 8 
ohms.tnputs:Phono 200mV,tape 100mV.FM:Sensitivity 20cV, 
stereo separation 26dB,image rejection 55dB.AM :Sensitivity 
300uV. 

Normal2.00 £29 5 
,price: £44200 ROC price: ' A i 

Stereo 
Cassette 
Tape 

Unit R.142 

llüi!ili I IIIIIIIÌ'Iii 
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AM/FM/MPX 
Stereo Tuner R.132 
Matching unit to the R.131 amplifier. 
Covers full AM and FM bands. 
Separate signal meter.FM frequency 
range:87-108 M Hz;AM frequency 
range 525-1605kHz.FM:Sensitivity 
30/,stereo separation 30dB d 1kHz, 
image rejection 60dB.AM:Sensitivity 
2500V. 

Normal retail 
Price : £5000 

affaoi 
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Complete stereo record and playback 
unit with line and microphone inputs. 
Fitted with tape counter,separate pause 
control,recording level metres for each 
channel,pop-up cassette ejection.Sup- 
plied complete with two pencil micro- 
phones. Wow & flutter better than 0.3%, 
frequency response 100-10,000 Hz.Tape 
speed:1 j, IPS,4.75 CMS.Rewind time: 
Better than 60 sec (C.60 cassette). 
Normal retail price: £65.00 

ROC 
price 

£49.50 

We don't want you to 
Every piece of electronic or audio -equipment we 
sell is built to our specifications.lt comes 
complete with a Guarantee.And it's tested before 
it leaves us. 
We bend over backwards in our advertising to 
make sure everything we say is factually accurate. 
But,buying mail-order,even though you're buying 
from us,we accept you could still end up with a 
piece of equipment that's not exactly what you 
wanted.And we think that's unfair. 
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l 

TOP VALUE 

40 -WATT TRANSISTOR STEREO AMPLIFIER 8.131 
Separate bass and treble controls,separate left and right volume controls. 
Separate loudness control.Switches main and remote speaker outputs. 
Inputs for turntable (switched for magnetic or ceramic),tuner (see R.132) 
and tape.Outputs for tape and headphones.Frequency response 
20-20,000 Hz _ 3dB.Output:20 watts per channel 8 ohms.Inputs:Phono 
magnetic 3OmV RIAA,crystal 100mV,tape 1S0mV,tuner 160mV. 

Normal retail price: £39.60 

&thec e o.f one R.446 
Matched Stereo (f G Speakers 

Heavily lagged teak finish cabinets each with 
large dual cone base unit and separate 
tweeter.Power handling:16 watts peak; 
frequency range:40-18,000 Hz,impedance: 
8 ohms.Size:14 x 81 x 6}. 

Normal retail price: £1960 

pay for your mistakes 
So we've got a proposition for you. 
If you buy a piece of Roc equipment,and it's not 
quite what you expected,send it back within seven 
days,and as long as it's as good as new we'll give 
you your money back. O.K? 
Return of post mail-order service;orders over £10 post free,(U.K. 
only)add 25p for p á p to orders under £10.HP terms available. 

ROC ELECTRONICS LIMITED 
B. Jory Esq 193 Edgware Rd., London W2 1 ET. 01-723 6211. 
Callers at Shop welcome 9-6 Mon to Sal (Thor, 1pm) 

Normal retail price : £9.40 

Headphone Radio 
R.143 
For completely private 
listening without the 
distortion of the ordinary 
earphone adaptor.Battery 
operated; PP3. Fully 
transistorised.Frequency 
range:535-1600 K Hz, 
Medium Wave Band. 
Maximum output:300m W. 

ROC 
price 

£6.90 

Doi read this! 
10 -watt Transistor Stereo Amplifier R.136 
Ganged volume,balance and tone controls.lnputs for turn- 
table(ceramic cartridge),tuner(see R.134)or tape.Oiled walnut 
case with satin finish aluminium front panel.Frequency 
response 50-10,000 Hz +3dB.Output: 
5 watts per channel a 8 ohms. 
Inputs:Phono 100mV, 
tuner/aux 100mV. 

Normal 
retail price: 
£20.40 

ROC price: 

£14.00 

AM/FM/MPX 
Stereo Tuner 

R.134 

Matching unit to the 
R.136 amplifler.Covers 
AM and FM tuning bands 
with automatic stereo signal 
light.FM frequency range:88-108mHz; 
AM frequency range:535-1605kHz. 
FM:Sensitivity 5uV,stereo separation 
25dB « 1kHz, image rejection 50dB. 
AM:Sensitivity 2505V. 

Normal retail price: £2860 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs-they can help you too! 
Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

C. & G. Telecommunication Techns'. Certs 
Radio Amateurs' Examination 
Radio Operator Certificates 
General Certificate of Education, etc. 

Now available Colour T.V. Servicing 

Examination Students coached until successful 

N EWSELF-BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
and high-grade test instruments-all under expert tuition. 
Transistor Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

Accredited by the CACC. r 
INTERNATIONAL 

CORRESPONDENCE SCHOOLS 
EST. 1891 

Dept. 171, Intertext House, Stewarts Road, London, S. W.8 4Ul 

Please send me the ICS prospectus-free and without obligation 
(state Subject or Exam) 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

AGE OCCUPATION 2/72 

1 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

This MONTH'S Best Buy ... 
AKG K50 Dynamic 
Stereo headphones 
Complete with spare ear mutts. 

1value£ 
Total10 

40/ 
\ O 

Prurice £5.90 .J p0 
p. 
+ 2 

&3pp 

Available orly from us at this price. Due to entire 
purchase of manufacturer's remaining stock this 
fantastic offer is open only while stocks last. 
Send s a e. for full Technical Leaflet. 

BARGAINS FOR PERSONNEL SHOPPERS ONLY 
Plinth covers various sizes 75p. Garrard AP75 units £15. Garrard SL75 
units £20. Garrard SL95 units £25. SP25 units (damaged) £6. Teleton 203 
Amps. £14. EMI 450 kits 15Si only £2.50. 

CASH & CARRY GOODS 
Sinclair 2000 £22 

eet71tA4 Sinclair 3000 £30 7 Metrosound ST20 £24 
s®e 00 ee Teleton 2036 £18 

Alpha F212 £26 

SINCLAIR Project 60 Please add 50p carr. per 
SAVE nearly £8 Normal price £23 90 amplifier. OtherAmpli- 

fiers - Tuners - Tape Designed for building into plus 
plinths etc. complete with 509 
two Z30 Output stages £tF carr. Recorders etc. Prices on 
(20 watt) and power supply unit. application. 
Send S.A.E. for full technical brochure. 

j 
:.+fir¡ -- 

GARRARD SP25 
Erik Ill £10.50 Plus 

POP carriage 
Normal price £15.57 

Wired with mains cable and 5ft. 
twin screened stereo cable, 
5 pin din plug. 53p extra. 

Plinth and Cover for above £4 
plus 50p p, & P. 

AP75 P & C (slightly soiled) 
£3.50 plus SOp p. 8 p. 

PLUGS 44d 

Pack 5 -Pin Dimon, .. .. , 20p 
Pack 1083 -Pin Din 18p 
Pack 135 k" Jack .. .. 25p 
Pack 130 }" Jack Stereo .. 48p 
Pack 103 Loudspeaker Plug .. 15p 
Pack 100 Phono Plug .. .. lip 
Pack 230 3 -Pin Socket .. 23p 
Pack 236 5 -Pin Socket .. 30p 
Pack 234 Loudspeaker Socket.. 30p 
Ready-made Leads 
3 -pin to 3 -pin Din .. .. 63p 
3 -pin to open end .. .. 53p 
5 -pin to 5 -pin Din .. .. ¡Op 
5 -pin to open end .. 65p 
5 -pin to 4 phono plugs .. 93p 
Speaker lead DM to spade 12ft 38p 
Extension lead Din plug to socket 
121165p 
All leads approx.. 611. in length. Post 
free, by return. 

Replacement Stereo 
DIAMOND STYLI 
8TA 9TA 9TAHC 
GP91 ST4 ST9 
EV26 GC8 
others on request 
Double Diamond add 50p. 

Countdown SPEAKER 
Teak Cabinet 

£12 Carr. &In38p s. 

A speaker of out- 
standing specifì- 
cations and tech- 
nicol merit. Solid 
teak cabinet size: 14' a 10"x 
Originally designed for 
Countdown stereo budget 
but now available separately. 

w. 

P each 
-13p p. & 

6'. 
use with 

system 

p. 

- 

our 

EMI 20w matched 
loudspeaker set 350 
Frequency range: £7 20 to 20,000Hz. 

plus 50p p & p 
EMI 10w matched 
loudspeaker set 450 
Our price £3.35 plus 25p. p. d p. 
13#"x8}"elliptical loud- 
speaker and indepen- 
dent high frequency 
units with associated 
crossover network. Fre- 
quency range 55 to 
13000Hz. The cone of 
the bass unit has a our- .° 
round designed for high 
travel giving freedom from distortion 
when operated at low ,frequencies. 
EMI 14A/770C £16Y50 plus 50p 
Bass Speaker J p & p 

Magnetic cartridges r - SONOTONE 
Diamond 6 a1 Cartridge ... 
Styli £4.00~ (Filled Diamond Styli) 

plus 138 P. 8 P. w (Ceramic) list price £4.10 
Sensltivity: £2 Today's value £6. 9TAHC 55mV/cm .50 /sec J 

Stylus replacement rms minimum at 45° at plus 
can be carried out without removing 1,000Hz measured on 13p 
cartridge. Styli £2.13 + 13p p. & p. Decca SXL2057 P. 8 P. 
Ronette 105 Stereo cartridge (Sapphire78 Diamond LP) £1.25+13p. 0.6p. 

J. J. FRANCIS 
(WOOD GREEN) LTD 

123 ALEXANDRA ROAD, HORNSEM, 
LONDON, N.8. Tel: 01-888 1662 
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E.240 20 watt 240 volts soldering iron fitted with 
'''I." iron coated bit. Spare bits 3/32", 1/8" and 3/16" 
available. Can also be supplied for 220 and " 10 volts. 
Price £1.80. 
ES.240 25 watt 240 volts soldering iron fitted with 1/8" 
iron coated bit and packed in a transparent cisplay box. 
Spare bits 3/32", 3/16" and K" available. Can also be 
supplied for 220 and 110 volts. Price £1.83 

CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted 
with nickel plated 3/32" bit and packed in transparent 
display box. Also available for 220 volts. Price £1.70 

CN.240 Miniature soldering iron 15 watt 240 volts, fitted 
with iron coated 3/32" bit. Up to 18 interchangeable spare 
bits obtainable. This iron can also be supplied for 220, 
110, 50 or 24 volts. Price £1.70 
G.240 Miniature soldering iron 18 watt 240 4olts 
extensively used by H.M. Forces. Suitable for high speed 
soldering and fitted with iron coated 3/32" bit. Also 
available for 220 volts. Spare bits 1/8", 3/16" and Y." are 

obtainable. Price £1.83. 

Price £2.75 

Ifrom electrical, radio or car accessory 
shops or from Antex Ltd.. Freepost 

Ino stamp required) Plymouth 
PL1 1BR Telephone 0752 67377/8 

SK. 2 
SOLDERING KIT 
This kit contains a 
15 watt 240 volts 
soldering ron fitted 
with a 3/16" bit, nickel 
plated spare bits of 
5/32" anc 3/32", a reel 
of solder, Heat Sink, 
1 amp fuse and booklet 
"How to Solder" 

SK.1 
SOLDERING 
KIT 
The <it contains a 

15 watt 240 volts 
soldering iron 

fitted with a 3/16" bit, 
nickel plated spare bits of 5/32" and 
3/32", a reel of solder, heat sink, 
cleaning pad, stand and booklet "How 
to Solder". Also available for 220 volts. 

0*000 

CCN.240 New model 15 watt 240 volts miniature soldering 
iron with ceramic shaft to ensure perfect insulation 
(4,000 v A.C.). Will solder live transistors in perfect 
safety; fitted with 3/32" iron coated bit. Spare bits 1/8" 
3/16" and '4" available. Can also be supplied for 220 volts. 
Price £1.80 
CCN.240/7 The same soldering iron fitted with our new 
7 -star high efficiency bit for very high speed soldering 
The triple -coated bits are iron, nickel and chromium plated. 
Price £1.95 

MES. 12 
A battery operated 
12 volts 25 watt 
soldering iron complete 
with 15' lead, two 
crocodile clips for 
connection to car 
battery and a booklet 
"How to Solder" packed 
in a strong 'plastic wallet. 
Price £1.95. 

sign here 
to answerall 

your 

(riff 
Y 

soldering 
problems. 

Please send the Antex 
colour catalogue. 

Please send the following: 

I enclose cheque/P.O./Cash 
(Giro No. 2581000) 

Name 

Address 
P. W.2 
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MULTIMETERS T.T.C. 
clono .. E2.60 

C 

RADIO LTD 
'E Resistance Range X 1K ohms 

AC/DC Volta 1000V, 250V, 
50V & 

DC Current 1mA 100mA 
AC/DC Range 1000 ohms/Volt 
close E4'92 Res. Range x 1K, x 30 
DC Volte 1.2V, 600V, 150V, 151/ & 3V 
AC Volte 12KV, 300V, 30V & 8V 
DC Current 120 micro A 900mA 
AC 5,000 ohms/V DC 10,000 ohms/V 

CC1051 E6'SO Res, Range x I, x 10, x 100 & out 
AC Volte 1.2KV, 800V, 300V, 30V & BV 
DC Volte 3K V, 12KV, 600V, 300V, 30V & 6V 
DC Current 600mA, 30mA, 3mA, 30 micro :1 

o AC 15,000 hme(V DC 30,000 ohms/V 
a1o14 .. L 1 I.00 
Res. Range xl, x100, 01K, X10K 

EDC/AC Volta 12KV, 600V, 900V, 60V, 12% . 

3V & 0.8V 
DC Current 12A, 300mA, 30mA, 3mA & 60 

micro A 
Switch -Divide by 2 on Volte and Amps. Ranges 

DC 50 & 25K ohms/V 5 & 2.5 Kohuw/V 
C1086 (Illustrated) .. (I6.25 
Res. Range x 1, x 10, x 1K, 010K 
AC Volte 12KV, 800V, 300V, 60V, 12V, 3V 
DC Volts 1.2KV, 600V, 120V, 60V, 12V, 3V, 

12V, 10V 
DC Current I2A, 300mA, 60mA, 6mA, 30 micro A 
Switch -Divide by 2 on Volts and Amps. Ranges 
DC 100,000 ohms/V AC 10,000 ohms/V 
Postage and Insurance 40p per Meter. 

TEach meter comes complete with test prod.. 
and battery/batteries. 

BRANCHES 

MAIL ORDER DEPARTMENT 
No.11 Mayes Rd., London, N22 6TL 

01.888-3206 

BATTERY ELIMINATOR 
Plug your Transistor Radio, Ampli- 
fier, Cassette, etc., into the a.c. mains 
through this compact eliminator, 
24in x 21n X Sin approx. 451/1150, 
6V 1160, 9V 31.60, 75V complete 
with cable and plug for Philipe Cas- 
sette. E2 plue 8p 

P. & P. each. 

BARGAIN S.C.R. 
Tested Thyristor. 
450V. 3Amp. 
45D each. 
5 for 1200. 
5p P. & P. 

LIGHT DIMMER 
The unit comes complete with 
MK Ivory Front Plate and 
Control Knob, when used in 
place of Light Switch it will 
control your room lighting from 
off to full brightness. 
Power -up to 300 watts inter- 
ference suppressed. 

£2.75 r. & P. Bp 

D.P.D.T. SLIDE 
SWITCH 

tii7,E l' ins long i, wide 

13P ;7Phostage 

2N8055 
POWER 
TRANSISTOR 
New low price 
80p each. 
5p P. & P. 

MINI 
LOUD- 
SPEAKERS 
33 inch 40 ohm 88p 
21 inch 75 ohru 88p 
21 inch 8 ohn, 38p 
24 inch 25 ohm 83D 
3 inch 8 ohm 409 
Plus 3p post & packing each 

ADD LUXURY 
TO YOUR CAR 
WITH A MOTOR DRIVEN 
CAR AERIAL 
Spec.: 5 Section 

Extended Length 100cm 
Length under Fender 40crrr 
Cable Length 120cm 

Supplied complete with Fixing 
Bracket and Control £5.50 plus r..c I Switch. 

CHROMOSONIC SOUND 
OPERATED LIGHT ¡ 
DISPLAY 
This compact unit (size 8)- x 1)' x 
3' high) is connected directly across the 
speaker output of an amplifier, it will then con- 
vert audio signals into a spectacular three colour 
light display (500 watts light out- 
put each colour). Send S.A.E. for £18,50 
further details nr call in at any 
branch for demonstration. P. & P. 38p 

100 WATT 

11e 40 MAYES RD LONDON N22 8883206 
13 SOUTH MALL EDMONTON GREEN LONDON N9 8031685 

HIGH 

POWER 

AMPLIFIER 

111 In excess 
of 100 watt 
peak output 
Open and short circuit proof 
Sensitivity 10mV for full output 
Frequency Response 10-25,000Hz 
Safe with all loudspeaker systems 
4 to 16 ohms 
Silicon transistors used throughout 
F.F.T. Front end 

oil S. \.1;. for further detail. 

E42.001í ith 
parhalight°;;; 

tit E40.00 abocc 
l' -t and IS.ura,,,c £100. 

GUARANTEED 12 MONTHS 

MINI STROBE 
Another Bargain from Cres- 
cent. t joule output, speed 
variable tronc 2-10 flashes 
per sec. and powered from 
AC mains 220V -250V. 
Roused in its small attractive 
8breglaes case (titre approx. 
Sine x 4ine x dine high). Make, an ideal Strobe Cnit 
for Diocoe, Experimental Work, Photography and 
many other uses. £18.50 plue P. & P. 38p. 

H.A.C. SHORTKITS-WAVE 

WORLD-WIDE RECEPTION 

Famous for over 85 years for short -Wave Equip- 
ment of quality. "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kite for the 
amateur constructor. Over 10,000 satisfied 
customere-Including Technical Colleges, Hos- 
pitals, Public schools. S.A.F., Army. Hams, etc. 

NEW "DX" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kit -price 13.30 (post & packing 20p.). 
Customer writes: "Australia, India and America 
at loud volume." -"I am 14 years of age and have 
logged over 130 stations, plus countless Amateurs 
from all over the world." 

Bend B.A.R. for teat report. 
This kit contains all genuine short-wave com- 
ponente, drilled chassis, valve, accessories and full 
Instructions. Ready to assemble, and of course, 
as all our products -folly guaranteed. Full range 
of other B.W. kite, Including the famous model 
"K" and "K plus" (illustrated above). All Orders 
despatched by return. (Mall order only.), Bend 
now for free descriptive catalogue & order form. 

"H.A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.1 

QUALITY HI-FI 

SYSTEM 

COMPONENTS FOR THE SAND 
FILLED ENCLOSURES DESCRIBED 
IN THIS ISSUE. 

BAKER MAJOR 12" 8S2 £9 

EAGLE-M.HT10 TWEETER E3-I5p 
EAGLE CN 216 ACROSSOVER 95p 
2P 6W Brilliant Switch + Knob 

- Resistors 58p 

TWO COMPLETE KITS ONLY [27 
POST FREE. OTHERWISE I5p p. & p. 

R. - B. TELEVISION 

82 NORTH LANE, EAST PRESTON, 
SUSSEX. MAIL ORDER 

The Unique 

MULTI -MINI TWIN -VICE 

Ann extra "Pair of hands" for 
those tricky jobs 

ASSEMBLY -SOLDERING - 
GLUING -WIRING -DRILLING 

ETC. 
INDEPENDENT ADJUSTMENT OF 
THE TWO VICE HEADS TO ANY 
ANGLE WITH POSITIVE LOCKING. 

IIIJAWS WILL FIRMLY GRIP, ROUND, 
FLAT, SQUARE, OR HEXAGONAL 
PARTS. 

TWIN VICE: [5.90 (24p P & P) 
ALSO AVAILABLE 
SINGLE VICE: [3.37} (20p P & P) 
COVENTRY MOVEMENT CO LTD. 

Dept. P.W.S. 
BURNSALL ROAD, COVENTRY 

CV5 6BU STD 0203-74363 
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00µA .... 23.37 
60-0-50µA £2.76 
100µA .... 22.76 
100-0-100µA£206 
200µA .... £286 
500µA .. £2.40 
500-0-500µA 22.20 
1mA 
5mA 
10mA ... 
SOmA ... 
100mA ... 
500mA ... 
1 amp.... 

£2-h0 
22.20 
22.20 
22-20 
22.20 
£2.20 
£2.20 

10 amp 2220 
15 amp. 22.20 
00 amp. - - 

22.20 
30 amp. 12.30 
50 amp. 22-50 

SOµA £8.10 
S0 -0-50µA £2.80 
100µA 2280 
100-0-100µA 8260 
500µA £280 
lmA 1£00 
5mA 1200 
lOmA £2.00 
50mA 22.00 
100mA 1200 
500mA £2.00 
1 amp £200 
5 amp 22.00 

50µA £3.80 
50-0-50µA 28.10 
100µA . £810 
100-0-100µA 28.00 
200µA 23.00 
500µA 12.90 
200-0-500µA 
lmA 42.80 
1-0-1mA £280 
5mA £280 
lOmA £280 

Type KE.86P. 41ín. x OM. fronts. 
50mA .... 82.80 
100mA .... £2.80 
500mA .... £2.80 
I amp..... £2.80 
5 amp..... 22.80 
15 amp..... 82.80 
30 amp..... £2.90 
20V. D.C... 62.80 
50V. D.C... £280 
150V. D.C. £2.80 
300V. D.C. 22.80 
15V. A.C... 22.80 
300V. A.C. £2.80 
S Meter lmA 22.87 
VU Meter.. £880 
1 amp. A.C. £280 
5 amp. A.C. £280 
10 amp. A.C.£2.80 
20 amp. A.C.'8280 
30 amp. A.C.£2 80 

Type MR.62P. 21in. square fronts. 
20V. D.C... £2.00 
20V. D.C. .. £2.00 
50V. D.C... 22.00 
300V. D.C. £2 00 
15V. A.C... £210 
300V. A.C. 22-10 
9 Meter lmA 22.10 
VU Meter .. 2820 
1 amp. A.C. 22.00 
.5 amp. A.C. 22.00 
10 amp. A.C.£2.00 
20 amp. A.C.22.00 
30 amp. A.C.'£2.00 

Type MR.85P. 81 n. x 831n. fronts. 
10V. D.C... 2220 
20V. D.C. .. 82.20 
50V. D.C. .. £2.20 
150V.D.C... 22.20 
300V. D.C. 2220 
15V. A.C... £2'80 
50V. A.C... 22.80 
150V. A.C. 22.80 
300V. A.C. 22.80 
200V. A.C. £2.80 
S Meter lmA 2287 
VU Meter.. 23.87 
50mA A.C. '£2.20 
100mA A.C.22.20 
200mA A.C.£2 20 
500mA A.C.22.20 
1 amp. A.C.' £2.20 
5 amp. A.C. £2'20 
10 amp. A.C.22.20 
20 amp. A.C.22.20 
30 amp. A.C. 25.20 

*MOVING IRON - 
ALL OTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.107. Size 
overall 100mm x 
90mm x 108mm. 
A new range of high 
quality moving coil 
Instruments ideal 
for school experi- 
ments and other 
bench applications. 
9' mirror scale. The 

meter movement is easily accessible to 
demonstrate internal working. Available 
in the following ranges: 

50µA 25 00 20V d.c. .... 24-40 
100µA 24 05 50V d.c. .... 2440 
1mA £4 40 300V d.c. ... 24-40 
60.0-60µA 24 85 
1-0-1mA 2440 Dual range 
lA d.c. 14 40 600mA/5A d.c.£4116 
6A d.c. £440 5V/50V d.c. . 6466 
10V d.c. 24.40 

25µA 1860 
60µA £2.75 
50-0-50µA 1286 
100µA £2'86 
100-0-100µA £2.26 
600µA £2.20 
lmA 1190 
1-0-1mA 21.90 
5mA 1190 
10mA 21.90 
50mA £1.90 
100mA £1.90 

IZZ21 PaRI U, -JJ1 VIM% 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, 

EDUCATIONAL AUTHORITIES, ETC. 
LOW COST QUICK DELIVERY OVER 206 RANGES IN STOCK 

OTHER RANGES TO ORDER 

NEW "SEW' 
CLEAR PLASTIC 

METERS 

50µA 8860 
60-0-50µA 6846 
100µA 18.20 
100-0-100µA 2848 
500µA £8.86 
lmA £810 

TYPESW.100 
100 x 80 mm. 

20V. D.C... 68.10 
SOV. D.C... 28.10 
300V. D.C. 6810 
1 amp. D.C. 2810 
S amp. D.C. 8810 
300V. A.C. 28.10 
VU Meter.. 2876 

DESIGNS! 
BAKELITE PANEL 

METERS 
TYPE S-80 

80 mm. 
square fronts 
50µA 6820 
60-0-60µA 8810 
1004A 82 76 
100-0-100µA 8810 
500µA 28 00 
lmA £2-80 
20V. D.C £2.80 

301. D.C. _ 22-80 
300V. D.C. 8280 
1 amp. D.C. 6860 
5 amp. D.C. 62.80 
300V. A.C. 6280 
VII Meter.. £3.87 

"SEW° CLEAR PLASTIC METERS 
Type 185.38P. 1 21/82in. square trouts. 

200mA .... 61So 

tK 

50µA 2210 
50-0-50µA 21.90 
100µA £190 
100-0-100µ A £1.76 
200µA £1-76 
SOOµA . £1.616500-0-500µA 

£180 
haw 21-60 
1 0-hoA 21 60 
YmA 21.80 
5mA £180 
10mA £1.80 
20mA £1 80 
50mA £1.80 
100mA 21 80 
150mA £180 

300mA .... 61'60 
500mA .... £1.80 
760mA .... 21.80 
1 amp..... 21.80 
-amp..... £1 80 
5 amp..... £1 80 
10 amp. .. 21 80 
3V. D.C... 21.80 
10V. D.C... £1 80 
15V. D.C... £180 
20V. D.C... £1 80 
100V. D.C. 21.80 
150V. D.C. £180 
300V. D.C. £1.80 
500V. D.C. £1 80 
750V. D.C. £1 80 
15V. A.C... 21-70 
50V. A.C... 81.70 
150V. A.C. 6170 
300V. A.C. 2170 
500V. A.C. £1.70 
5 Meter 1mA 6170 
VU Meter.. 62.10 

Type 18ß.46P. Bin. square fronts. 
60µA 22.25 5 amp..... 21.70 
50-0-60µA 22.10 10V. D.C. .. 61.60 
100µA 22-10 20V. D.C... £160 
100-0-100µA £1.87 50V. D.C. .. £1.60 
200µA £1.87 300V. D.C. 6160 
200µA £1.76 15V. A.C. .. £1.80 
500-0-500µA21'70 300V. A.C. 6180 
1inA 21.70 5 Meter LnA 2185 
5n1A 4170 VU Meter.. 6825 
lOmA £1.70 1 amp. A.C. 11.70 
50m.4 21-70 5 amp. A.C. 4170 
100mA 11.70 10 amp.A.C.1170 
500mA 21.70 20 amp. A.C. 911.70 
1 amp .. - 8170 30 amp. A.C.4170 

"SEW" BAKELITE 
PANEL METERS 

Type MR.65. SAin. square fronts. 
500mA .... £1.90 
1 amp..... 21 90 
6 amp..... 21.90 
15 amp..... £1 90 
50 amp..... £1.00 
50 amp..... 21 90 
5V. D.C. .. 21.90 
10V. D.C. .. 21.90 
20V. D.C... £1.90 
00V. D.C. .. £1 90 
150V. D.C. £190 
300V. D.C. £1.90 
30V. A.C. £195 
50V. A.C. 11195 
150V. A.C. 21.95 
300V. A.C. 2195 
500mA A.C. £1 95 
1 amp. A.C. 21.95 
5 amp. A.C. 21 95 
10 amp. A.C. 2195 
20 amp. A.C. 2196 
90 amp. A.C.11-95 
60 amp. A.C.4.198 
VU Meter .. 83-10 

EDGWISE METERS 
Type PE.70. 3 17,32m. x 1 151321n. x 

23 in deep. 
50µA 28.10 500µA .... £2.76 
50 0 
5Ot µA. ..A £800 

imA 8846 

100µo -100µA 8280 300V. A.C. 22-46 

200µA .... £2.90 VU Meter 63.40 

Send tor illustrated brochure on SEW 
Panel Meters -discounts for quantities. 

MULTIMETERS forE_ purposel 
ROUND SCALE TYPE PENCIL TESTER 
MODEL Tß.68 

Completely portable, simple 
eto use pocket sized tester. 

Ranges 0/3/30/300V AC 
and DC at 2,000 o.p.v. 
Resistance 0.20K ohms. 
ONLY 61.97 P. & P. 13p 

MODEL TE -90 60,000 
O.P.V. Mirror scale, overload 
protection. 0/3/12/80/300/800,/ 
1,200 v. D.C. 0/8/80/120/300/ 
1,200 v. A.C..03/6/60/600mA. 
D.C. 16K/160K/1.8/18 MEG O. 
-20 to +83 db. 67.60. 
P. A P. 15p. 

SKYWOOD 8W-500 
50K /Volt. Mirror 
scale DC Volts 
0.6/3/12/80/800/600. 
DC Current 20uA/8/ 
600mA Resistance 
10K/100K/1 Meg/10 
Meg. Decibels - 20 
to +67 db. 6760. 
P. A P. 15p. 

370 WTR MULTI- 
METER 

Features A.C. current 
ranges. 20,000 o.p.v. 
0/ 6/2.6/10/50/260/600 

1000 V DC. 
0/2.6/10/60/260/600/ 
1000 V AC. 
0/60uA/1/10/ 100MA/ 1 / 10 

Amp DC. 
0/100MA/1/10 Amp AC 
0/SK/50K/500K/6ME0/ 

50ME0. 
-20 + 82 db. 

116, P. A P. 26P. 

FTC -401 TRANSISTOR TESTER 

Full capabilities for mea- 
suring A, B and ICO. 
NPN or PNP. Equally 
adaptable for checking 
diodes. Supplied com- 
plete with instructions, 
battery and leads. 
88975. P. A P. 15p. 

AG78 AUDIO GENER- 
ATOR 

Portable, mains operated 
Sine wave 20 to 200,000 
Hz. 
Square wave 20 to 30,000 

Hz. 
Output voltage Sine 17V 
P/P. Square 21V P/P. 
Distortion less than 1%. 

817 -SO. P. & P. 97p. 

TE -20D RF SIGNAL GENERATOR 
Accurate wide range sig- 
nal generator covering 
120 Kc/s -S00 Mc/s on 
8 bands. Directly cali- 
brated Variable R.F at- 
tenuator, audio output. 
Xtal socket for calibra- 
tion. 220/240V. A.C. 
Brand new with instruc- 
tions. £16. Cart. 375p. 
Size 140 x 215 x 170 
mm. 

BELCO DA -20 SOLID STATE 
DECADE AUDIO OSCILLATOR 

New high quality port- 
able instrument. Sine 
1 Ha to 100 KHz. 
Square 20 Hz to 20 Kris. 
Output max + 30 dB 
(10 K ohms). Opera- 
tion 220/240v. A.C. 
Size 215mm x 150mm a 
120mm. 
Price £2760. Carr. 25p. 

240° Wide Angle lmA Meters 
MW1-8 80mm square £3.975 
MW1-8 80mm square 44.975 

P. 8 P. extra 

TRANSISTORISED L.C.R. A.C. 
MEASURING BRIDGE 

A new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
cost. Ranges: R. 
10-11.1 megO 
6 Ranges ± 1% 
L.1 µ H - 111 

HENRYS 8 Ranges2 = %C.10pF± 1110mFd. 
6 Ranges +2%. TURNS RATIO 1:1/1000- 
1:11100. 6 Ranges *1%. Bridge voltage at 
1,000 cps. Operated from 9 volts. 100µA 
Meter Indication. Attractive 2 tone metal 
ease. 81se 71 x 6 x 21n. 880. P. P. 26p 

UM.049 MULTIMETER 
20,000 O.P.V. overload 
protection. 
0/3/30/80/300/800/3000 1 

0/8/80/120/800/1200 V AC. 
0/80uA/12/300 MA. DC. 
0/80K/8ME0. -20 + 83 db 
/4-60, P. & P. 15p. 

Model s-100TR MULTIMETER/YRAESIBTOR 
TESTER. 100,000 o.p.v. mirror 
scale/overload protection. 0/42 
/'8/3/12/30/120/800 VDC. 0/8/ 

30120/800 VAC. 0/12/600uA/ 
12/300MA/12 AMP DC. 0/10 
K/1 MEG/ 100 MEG. -20 to+50 
db. 0.01-.2 MED. Translator 
tester measures Alpha, beta and 
Ico. Complete with batteries, 
instructions and leads. 21860. 
P/P 25p. 

TITS MODEL TW-60E 46 
ranges, mirror scale, 50K/Vol. 
D.C. 5K /Volt A.C. D.C.: 
Volte 126, .25, 185, 2.6, 6, 30. 
25, 50, 125, 250, 600, 1000V, 
A.C. Volta: 16, 3, 5, 10, 25. 
60, 126, 250, 600, 1000V. D.C. 
Current: 25, 60uA, 2.6, 5, 25. 
50, 260, 500mA, 5, 10 amp, 
Resistance: 10K, 100K, 1 MEG, 

//10 MEGA. Decibels: -20 to 
+816 dB. £8.60. P. A P. 173p 

HT100B4 MULTI -METER 
Features A.C. current 
ranges. 100,000 o.p.v. 
Mirror Scale, Overload 
protection. 
0/6/2.6/10/50/250/500/ 

1000 V DC. 
0/2.5/10/60/250/1000 V 
AC. 
0/l0/260uA/2 5/25/250 

MA/10 Amp DC. 
10 Amp AC. 
0/20K/200K/2ME0/20 

MEG. 
- 20 + 82 db. 

61260, P. & P. 25p. 

RUSSIAN 22 RANGE MULTIMETER 
Model 11437 10,000 o.p.v. 
A first class versatile In- 
strument manufactured in 
U.S.S.R. to the highest 
standards. Ranges: 2.6/10/ 
50/250/500/1000v D.C. 2.5/ 
10/50/250/500/100v/ AC. 
DC Current. 100 wA/1/10/ 
IOOmA/IA. Resistance 
300 ohms/3/30/300K/3M n. 
Complete with batteries, 
teat leads, instructions and 
sturdy steel carrying case. 
OUR PRICE £6.97 P. A P. 
25p. 

TO -3 PORTABLE OSCILLOSCOPE 
3in. tube. Y amp. Bensitic- 
ity O.1v p-p/CM. Band- 
width 1.5 cpe-1.6 MHz. 
Input Imp. 2 meg n 25pF 
X amp. sensitivity 0.9v. 
p-p/CM. Bandwidth 1.6 cps 
-800KHz. Input imp. '2 

meg n 20pF. Time base. 
5 ranges 10 cps -300 KHz. 
Synchronization. Internal, 

external. Illuminated scale 140 x 216 x 330 
mm. Weight 152 lb. 220/240V. A.C. Supplied 
brand new with handbook. 637-60. Carr. 500 

HONEYWELL 
DIGITAL 
VOLTMETER 
VT.100 
Can be panel o 
bench mounted. 
Basic meter mea- 
sures 1 volt D.C. 
but can be used to measure a wide range of 
AC and DC volt, current and ohms with 
optional plug in cards. Specification: Accu- 
racy: f 0.2, t 1 digit. Resolution: 1mV. 
Number of digits: 3 plus fourth overrange 
digit. Overrange: 100% (up to 1999). Input 
Impedance: 1000 Meg ohm. Measuring cycle: 
1 per second. Adjustment: Automatic zero- 
ing, full scale adjustment against an Internal 
reference voltage. Overload: to 100v. D.C. 
Input: Fully Boating (3 poles). Input power: 
110-230v. A.C. 60/80 cycles. Overall size: 
Olin. x 2 13/161n. x 8 8/18in. AVAILABLE 
BRAND NEW AND FULLY GUARAN- 
TEED AT APPROX. HALF PRICE. 
549.975. Carr. 50p. 

G. W. SMITH 
& CO (RADIO) LTD. 

Also see next two pages 

869 

www.americanradiohistory.com

www.americanradiohistory.com


SEMICONDUCTORSIVALVES 
ALL DEVICES BRAND NEW AND FULLY GUARANTEED 

Transbtorp 283416 le 
283418 27p 

2246468 85p 
286469 40p 

BC114 
80116 

16p 
16p 

BFW90 209 
BFW91 20p 

NKT219 80p 
18K1'223 879 

Integrated 
Granite 

F2H101 Up 
F211111 70p 

8874S0 80p 
214740 80p VALVES 

2(1301 80p 283417 87p 28102 85D BC118 16p BFX12 220 NKT224 8811 F211121 Up 8N7441AN OA2 88p 25Z4 SOp E1.95 Up 20302 20p 283439 1809 28109 86p BC118 16D BFX13 22p 80K1'226 Up CA3000 1O0p F2H131 Shp 76p OBI 469 2526 42p EM80 4bp 20903 My 283440 97p 28104 85p BC119 80p BFX29 26p NKT229 80p CA3006 117p 3(211141 85p 83(7442 76p OZ4 80p 26Z8 66p EM81 g0p 20308 8Op 283684 17p 28901 60/ BC121 20p BFX30 26p NKT2S7 85p CA9007 nip F211161 Up 88740 10011 11.4 209 90016 10, E0084 86p 20308 80p 283666 16p 28802 60p BC122 201 BFX97 80p 18K1238 85p CA3011 76p F211161 70p 61(7447 1855 IRS 40p 30017 90p E4186 21.00 
213309 SOp 283286 Up 28303 00p 1O0126 15D BFX44 87p 8KT20 27p CA3012 88p F711171 85p 88740 1855 I85 80p 30018 800 E1187 70p 20871 16D 283668 85p 28304 76p 80126 85p BFX68 87p NKT241 27p CA3019 1069 F311181 85p 81f700 10p IT4 26p 30F6 859 E1751 40p 20374 80p 283669 26p 28501 82p BC134 12p BFX84 25p NKT242 80p CA3014 1840 F311921 Mp 518701 Mp 1114 809 90FL1 76p E1788 40p 20381 2gp 283670 12.69 28202 Up BC196 l2p BFX85 80p NKT243 82p CA3018 849 F311231 85p 82(703 1011 IU5 809 30FL12 120p E187 42p 283881 409 22(8572 07p 28203 87p BC136 16p BFX86 26p NKT244 179 CA8018A F711241 Up 88704 20p 2021 8bp 3031.14 O6p 2E40 bbp 28404 20D 283606 27p 3883 40p BC137 16p BFX87 25p 80KT245 809 110p F711261 85p 887480 10111 3Q4 60p 30L15 Up EZ41 Sop 28896 16p 2N3806 27p 38128 70p BC138 800 BFX88 Mp 18KT281 20p CA3019 049 F27101 60p 887472 30p 384 8611 30LI7 80p E7.80 27p 28897 lbp 283807 229 38140 77p BC140 16p BFX89 82p NKT282 30p CA9020 lisp F73111 60p 82(7473 40p 314 48p 903(12 009 EZ81 29p 218898 26p 2N3838 18p 38141 72p 180141 85p BFX93A 70p NKT264 20p CA3020A F33121 sOp 8187474 40p SRI 76p 903(19 85p 0232 48p 2N699 80p 283638A 209 38142 up BC147 lOp BFY11 42p NKT271 20p loop F33131 80p 887476 46p 6U4 86p 30PL1 76p 0234 40p 251708 10p 2519841 18p 88143 87p BC148 lOp BFY18 23 NKT282 90p CA9021 lMp F37141 l85p BN7478 46p 6V4 43p 30PL13 Mp 11166 1206 2N708A 18p 283642 I8p 88162 87p BC149 lap BFY19 2be NKT274 80p CA3022 1809 F37181 76p 8187489 87p 5173 40p 30PL14 Mp 0(188 1900 28708 12p 283843 20p 40060 Up BC162 17p BFY21 42p NKT276 lop CA8023 lMp F32191 86p 887488 38p 6240 409 361.8 50, 501714 76p 28709 46p 2N3644 26p 40250 60p BC163 209 133(124 45p 18KT278 26p CA3026 1009 F77211 185p 887490 87p 8/30L2 80p 36W4 85p PABC80 400 28718 26p 289845 259 40261 88p 80164 10p BFY29 40p NKT281 27p CA9028A 74, F27261 185p 8N7492 87p 6AC7 Op 36Z4 Up PC86 50p 28718A 80p 283891 16p 40309 82p BC167 16p BFY30 40p NKT401 87p 0A3028B FJL101 185p 887493 879 e1.f17 40p 85z6 60p PC88 60p 28726 R6p 283692 18p 40310 46p 80168 lip BFY41 609 NKT402 90, 105D F21101 85p 887496 87p OAKS Sbp 5085 60p PC97 46p 28727 85p 283693 16p 40311 16p BC169 lap BFYO 82p MKT03 75p CA3029 87p IC10 260p 887498 87p 8AK6 80p 5005 50p PC900 48, 2N914 17p 283694 18D 40312 47p BC160 85p BFY60 20p NKT404 059 0A8029A 1013 860p 8874107 520 BALG 30p 80 85, PC084 40p 28916 

1 
283702 10 40314 186p L900 40p 83(74153 8AM8 80p 85A2 60p PCC86 409 28918 80p 

214929 82p 
289703 lOp 
2149704 12p 

0316 87p 
40316 47p 

B0168B 
BC188C 

12p 
16p 

83(152 Mp 
BFY63 16p 

NKT400 62p 
NKT01 52p 

CA3030 
CA8036 

1l 

L929 409 8N741541f0p 
54Q6 
6A88 

88p 
40p 

807 60p 
1825 601 

1P0088 66p 
POC89 SOp 2N930 20p 2143706 10, 0817 87D BC169B 14p BFY66A 57p 18KT462 6ßp CA3036 7aD MC724P lOp 220p 6AT6 859 5763 709 POC189 85p 2N937 52D 2N3700 lOp 40319 05p BC1890 16p BFY76 42p 18KT03 47p CA3039 88p 500780P 847p 8874160 OAUB 85p 6148 180 PCF80 80p 2N1090 214p 2N3707 12D 40920 47p BC170 18D 8F777 67p 180(1713 209 CA9041 1099 5007881' 1460 1800 OAV6 gOp AZ3I 65p PCF82 349 2141091 832p 283708 10p 40323 22D BC171 16p BFY90 86p NKT717 42p CA3042 109p MC790P 124p 81(74161 88A8 26p CY91 85p PCP84 60p 281191 26p 283709 lOp 40324 47p BC172 16D B8X19 17p NKT734 87p CA3043 187p 110792P Mp 2600 88E8 80p DAF91 80p PCF88 60p 281182 85p 288710 10p 0328 87p 80176 ßßp B8X20 169 NKT788 Up CA8044 1009 000799P 44p 81174164 61388 75p DAF96 40p PCF800 809 2N1302 17p 23(3711 10p 0829 110p BC177 80p 88X21 Mp NKT773 859 CA8046 128p 11C18091. 2209 811J8 50p DP91 UP PCF801 600 281303 17, 23(3713 187p 40344 87p 80178 Mp B8X28 46 NKT781 80p CA3048 Blp 100D 8874165 8BQ7A Op DF98 46p PCF802 60p 281904 22p 283714 »Op 40347 57p BC779 Mp B8X27 47p OCIO 60p CA3047 187p MC1304P 225p OBR7 90p DK91 Op PCF806 309 281306 22p 22(3716 880p 40348 62p 80182 12p 138X28 32p 0019 879 CA3048 8049 18169 81474192 BBRB 70p DK9I 660 PCP808 709 281306 R6p 23(3718 1814 40980 40p BC182L lop 88X80 82p 0020 860 CA3049 1110p MC1906P 176p BBW6 86p DE98 50, PCF808 7611 2N1307 85p 22(3773 240p 40981 40p BC183 Op 813X81 Olp 0022 60p CA3060 1859 81149 BN74193 BBW7 Mp DL92 Sip PC182 86p 281308 85p 23(3791 876D 40362 50p BC1891. Sp B8X76 16p 0023 OOp CA3061 184p E10838P 176p 6BZ6 Op DL94 48p P01.83 66p 281309 85p 283819 MD 0970 82p 80184 llp BBX77 211, 0024 80p CA3062 185p 6499 TAA241 804 88p DL98 46D PCL84 46p 281507 lip 213820 85p 40408 57p BC184L 11p BBX78 26p 0025 40p CA9063 44p 50C1496P 108p 60116 123p DM70 40p PCL85 40p 281613 20p 23(6823 M, 40407 40p 80186 85p 88124 16, 0028 85p CA9064 1019 846p TAA242 6CL6 S DY86 allp 

2141631 Up 283864 87, 40408 62p 80187 87p BBY26 16p 0028 80p CA8066 244, 50C16620 485p OCWI 66, D187 UpPFL20o eSp 281832 110p 2N3864A 27p 40409 bbp BC212L lap BBY26 lip 0029 60p CA3069 1051/ 481p TAA243 160p 6111 62p E88CC 1000 PL36 560 281697 Up 2143866 27p 40410 82p B0218L 12p BBY27 15p 0085 60p CA3084 1109 MC170900 TA/263 76p BFOO 85p 2180F 100p PL81 609 281838 87p 2513865A Up 40412 60p BC214L 16p 88128 17p 0088 Op F011101 Up 114p TAA298 970 6F13 46p EABCM Up º3.82 46p 281899 87p 283868 80p 40467A 679 BCY10 27p B81129 17p 0041 lOp 3(011111 105D 50304000P TAA300 176p 6F1/ 70p EAF4I 85D PL83 45p 281701 189p 283860A 85p 40468A 85D BCY30 80p B13192 85p 0042 40p 30H121 1051 75D TAA910 1859 6F16 66p E1391 80p PL84 40p 2111711 84p 2183858 85p 40528 72p BCY91 409 B8Y30 85p 0044 159 F011181 60p PA222 MOp TAA820 71p 6718 50p EBC41 85p PL600 76, 2N1889 82p 2143858A 80p 40600 67D BCY32 50p B8137 26p 0046 l2p 3011141 105p PA230 1409 TAA850 176, 8F28 BSp E8C81 30p P1504 89p 281893 87p 283859 27p 40609 60p 801793 30p B8Y38 20p 0046 16p 30X1611059 PA234 98p TAA435 147p 6H8 17p EBF80 40p PY32 Up 282147 78p 283869A 82p AC107 809 BCY84 16p 88Y39 28p 0070 161 FC11161 50/ PA237 2109 TAA521 1889 874 60p E113(89 40p PY39 831 2142160 67p 288880 80D AC126 20p 1OCY98 46p BBY43 60p 0071 12p FCH171 106p PA20 lOOp TAA622 880p 675 85p E8F89 Sip PY80 Op 2182198 40p 283868 1509 AC127 249 CY89 40p B8Y61 gap 0072 12p 3011181 106D PA424 285p TAA680 496D 62601 809 EBL21 Mp PY81 SOp 282198A 42p 
282194 87p 

289877 40p 
283877A 40p 

AC128 20p 
AC161 18 

1OCY0 
BCY41 

60p 
15p 

B8162 82p 
B8153 87p 

0073 80p 
0074 80p 

PC11191 105, 
F1311201 110p 

PA284 190, 
PA285 8009 

TAA811 4469 
TAB101 sip 

628 
627 

10p 
45p 

E086 Mp 
EC88 4Op 

PY82 85p 
P1789 38p 282194A 80p 283900 87D AC162 229 BCY42 lóp B8Y64 40p 0075 85p 70H211180p 8187400 80p TAD100 1509 8E813 40p EIX40 66p PY88 40, 2N2217 85p 

282218 20p 
2N2219 809 
2N2220 26p 
282221 85p 

283900A 400 
283901 97p 
283903 Mp 
2183904 85p 
283905 80y 

AC164 22p 
AC170 20p 
AC187 25p 
AC188 up 
ACY17 27p 

E1CY43 
BCY64 
80168 
1OCY59 
BCY60 

16p 
82p 
8$p 
i2p 
27p 

88168 800 
B13179 4ip 
BBY90 671, 
BBY96A 18p 
C424 16, 

0078 25, 
0077 409 
0078 209 
0081 20p 
00811) 20p 

FCH221 110p 
FC71231 150p 
707101 140, 
F02111 160p 
F03121 876, 

818701 10p 
887402 Mp 
83(7409 Mp 
887404 109 
BN7405 Mp 

TAD110 1609 
81.4081) 150p 
BL702C 1479 
0A702A 2801 
UA7020 779 

614801 
6L1320 
6Q7 
65A7 
6807 

46p 
60p 
4op 
40p 
IOp 

280084 30, 
EOC86 40p 
EOC88 40p 
ECF80 86p 
E0F82 86p 

P1800 4011 
PY801 60p 
U26 800 
U36 80, 
USO 40p 282222 20, 

282222A 859 
282297 10p 
282368 10p 
282369 15p 
282869A 15p 

283906 85p 
284068 lßp 
284059 lOp 
284080 12p 
284061 lßp 
284082 lap 

ACY18 245 
ACY19 24p 
ACY20 20p 
ACY21 Mp 
ACY22 lOp 
ACY28 17p 

BCY70 
BCY71 
BCY72 
BCY78 
BCY79 
8CZ1O 

16p 
20p 
lip 
30p 
110p 
27p 

0450 16p 
OET102 85p 
6E1118 85p 
0E1114 20p 
081118 209 
0ET120 85p 

0082 8511 
0082D 15p 
0083 25p 
0084 26p 
00199 26p 
00140 40p 

F07181 876, 
3(0.3141 585D 
FCJ201 100p 
3(0.3211 876p 
FCK101 41109 
FCL101 11809 

887408 80p 
53(7408 MD 
BN7489 Mp 
887410 20p 
8147411 28p 
887413 309 

1.1A703C 137p 
1JA70901851 
UA710C 185, 
UA716 187p 
UA723C 1889 
UA730C 160p 

8527 
88E7 
8E117 
6887 
65Q7 
6U4 

40p 
400 
8bp 
85p 
40p 
Obp 

13CF86 85p 
201121 67p 
ECH35 100p 
80E42 76p 
201181 800 
E0H83 45p 

1762 85p 
U191 76p 
U281 40p 
0282 40p 
07901 Oyy 
11801 11.80 282410 48p 

282483 27p 
282484 82p 
282639 28, 
282640 849/ 
282613 85p 
282814 80p 
282848 479 
282711 Up 
282712 26y 
282713 87p 
282714 80p 
282904 80, 
282904A 85p 
282906 86p 
2829054 20p 
282908 ZOp 
282906A lip 

2144244 47p 
284248 16p 
2N4249 16p 
284250 180 
2184264 48p 
284256 42p 
2504284 17p 
2204286 17p 
284288 17p 
2184287 17p 
2804288 16D 
22(4289 18p 
23(4290 18p 
2104291 16p 
2184292 16p 
2184294 17p 
2184303 47p 
2804984 16p 

ACY39 47p 
ACYO 14D 
ACY41 16p 
ACY44 Mp 
AD140 47p 
AD149 479 
AD160 82p 
AD161 85p 
AD182 859 
AF109 46p 
AF114 26p 
AF115 85p 
AF118 26p 
AF117 20p 
AF118 44p 
AF121 80p 
AF124 22p 
AF126 10p 

BCZ11 
BD112 
BD116 
BD121 
BD123 
BD124 
BD13I 
BD182 
BDY10 
BDY20 
BDY61 
BDY62 
BF116 
BF117 
BF162 
BF164 
BF168 
BF169 

40p 
Op 

loop 
66p 
80p 
76D 
76p 
Mp 

185p 
105p 
185p 
1000 

85p 
47p 
289 
20p 
16p 
86p 

13E1873 l2p 
13E1880 46p 
0E1887 16p 
0E1889 229 
OET890 22p 
OET896 82p 
0E1897 22p 
0E1898 299 
MAT100 260 
MAT101 85p 
MATI20 85p 
MAT121 Up 
002400 107p 
512420 80p 
02421 80p 
50J480 102, 
012440 06p 
M2480 97p 

00170 25, 
00171 80p 
00200 40p 
00201 76D 
00202 809 
00203 40p 
00204 40p 
00206 75p 
00206 85D 
00207 76p 
OCP71 429 
083(12 50p 
00(3(80 40p 
ORPO1 42p 
P3461. 881/ 
8T140 16p 
8T141 20p 
1I834 82p 

FCY101 102, 8N7420 80p UA741C 87p 6V60 
6V60T 
8X4 
8X60 
6X60T 
1002 
10F1 
10P13 
10P14 
12AT6 
12AT7 
12A117 
12AX7 
12AV6 
12BA6 
128E6 
1213117 
19AQ5 

26p 
BOp 
35p 
80p 
40p 
601/ 
76p 
80p 

11.10 
SOp 
SOp 
30p 
80p 
40p 
40p 
40p 
45p 
85p 

E01b0 46p 
801.82 35p 
201.83 70p 
ECL86 40p 
EF37A 120p 
EF39 50p 
EF40 609 
EF41 86p 
EF42 70p 
E1780 16p 
EF86 85p 
EF86 80p 
EF89 289 
EF91 80p 
EF92 85p 
EF183 85p 
EF184 85p 
EH90 40p 

UABC80 409 
UAF42 66p 
UBC41 60p 
UBC81 40p 

BF80 40p 
UBF89 85p 
UCC84 499 
110086 400 
UCF80 65p 
1I01121 00p 
1101142 70p 
1301181 405 
UCL82 85p 
BOLOS 600 
UF41 60p 
11180 86p 
UF85 40p 
UF89 40p 

BRIDGE 
RECTIFIERS 
PLASTIC 
ENCAPSULATED 
000 PIV 1A 500 
50 PIV 2A 668 

100 PIV 21, 60, 
200 PIV 2A 85, 
400 PIV IA 75, 

50 PIV 4A 80p 
100 PIV 4A 70p 
200 PIV 4A 70p 
400 PIV 4A 76p 

50 PIV 8A 
100 PIV 8A 76p 
200 PIV 8A bp 
400 PIV BA 1700p 

SILICON RECTIFIERS 
YIEIATURE WIRE ENDED PLASTIC 

PL CL 
SERIES SERIES SERIES 

1 AMP 1.6 AMP 8 AMP 
4001 60PIV 7p 8p 19p 
4002 100PIV 7p Op 20p 282907 28y 

2142923 16p 
282924 16p 
282926 16, 
2829260 12p 
2829260 18D 
2829261 lSp 
2N3011 80D 
2N3014 85p 

22(4966 18, 
2860.27 Mp 
2186028 67p 
2185029 47p 
2186030 420 
2185172 129 
2106174 52p 
23(6176 62p 
2186178 46p 

AF126 lop 
AF127 16p 
AF139 28p 
AF178 409 
AF179 46p 
AF180 ópp 
AF181 40p 
AF188 89p 
AF299 80p 

BF183 
BF167 
BF170 
BF173 
BF177 
BF178 
BF179 
BF180 
BF181 

85p 
26p 
88p 
SOp 
300 
26p 
ß0p 
85p 
85p 

MJ481 185p 
MJ490 100, 
MJ491 187p 
112E30 60p 
MJE370 801 
0(2E371 80p 
MJE620 769 
502E621 70p 
MPF102 48p 

TI84S 409 
TIB44 12p 
1I846 12p 
TI80 12p 
11847 181/ 
TI848 189 
TI849 129 
TIB30 120 
17861 lOp 

4008 200PIV 8p lop 22p 
4004 400PIV Sp 100 25p 
4003 600PIV 100 120 28p 
4008 800PIV 12p 15p 27p 
4007 1000PIV 159 189 ß48p 

50+ leas 15% 100+ lees 20% 

20131 
2022 
20L1 
20P1 
20P9 
20P4 
203(6 
26L8 

60p 
85p 

11.10 
60p 
80p 

11.10 
11.10 

50p 

E1.34 60, 
21.33 11 85 
EL41 Mp 
EI42 05p 
EL81 85p 
E1734 Up 
ECU 48p 
E1.91 Up 

171.41 669 
01.84 40p 
13141 48p 
U186 480 
VR1061303611 
VR16019056, 
Add 129 IM / 
for porta« SILICON RECTIFIERS 

STUD MOUNTING 
2143059 lOp 2N5232A 80D AF279 47y 8E182 80p MPF103 85p TI862 lip 6A l0A 17.5A 35A DIODES & RECTIFIERS 
283064 490 2185245 Op AF280 17p BF184 201 MPF104 87p TI869 Up 100PIV - 0p 50p 1122 1834A 10p BA164 18D 07778 27, 
3143066 72p 286248 48p AFZ11 889 8F185 10p MPF106 37p XB112 lip 200PIV Up 60p 53p 1142 18914 7p BAX18 18p 0A5 85, 
283133 85p 23(5249 87p A81728 ß6p BF194 16p 003(93638 82p XC141 Up 400PIV 80p 660 Bop 1177 18914 109 BAX18 7p OAO 1i9 
2188134 3pp 286266 885p A8Y27 85p BF195 lip NKT124 42p ZTX107 16p 600PIY 809 800 72p 1212 AA119 7y BAY81 7p 0430 85p 
2513135 85p 286906 87p A81728 PAp 1OF198 16p NKT125 87p ZTX108 I8p 800PIV 361, 755 87p 1847 AA129 10, BAY88 16p OA9 1011 
283138 85p 2186998 40p A8129 279 BF197 16p NKT126 E7p ZTX109 16D 1000PIV 40p bbp 1106 12.77 AAZ18 lOp BY100 16p 0A47 10, 
283390 Up 2185307 87p ABY50 26p BF198 16p NKT128 27p ZTX300 12p 50+ leas 16% 100+ lea 20% AAZ16 lOp BYI03 SSp 0A70 10p 
2N3391 Op 
283391A 80p 
283392 17p 
283398 16p 
283894 16p 
289402 22p 

286308 87p 
2N6309 42p 
282310 42p 
286364 27p 
286365 27p 
286958 Sap 

A8Y61 32p 
A8164 25p 
A8Y87 45p 
A8Y88 32p 
ABZ21 61p 
AUY10 160p 

BF200 
BF224 
BF222 
BF237 
BF238 
BF244 

86p 
140 
19D 
aßD 
28p 
Sap 

180(1136 87p 
NKT197 32D 
NKT210 ß0p 
NKT211 80p 
NKT212 80p 
NKT213 80, 

ZTX301 16p 
ZTX802 20p 
ZTX803 Mp 
ZTX304 85p, 
ZTX600 159 
ZTX601 16p 

80ß7128H 
400MW 

3-3-33 V 
lop each 
25+ lees 15% 

DIODES 
1-5 WATT 110 WATT 
2.4-100 79-100V 
85p each I 40p each 

100+ less 20% 

BA100 
BA102 
BA110 
BAlll 
BA11I 
BA116 

16p 
80p 
85p 
87p 
70p 

70 

BY122 87p 
81124 16p 
BY1I8 lop 
BY127 lóp 
BY184 67p 
BY210 851 

OA73 lop 
0A79 1011 
OA81 8p 
OA86 7, 
OÁ90 Bp 
0A91 71 

283403 88p 286365 47p 80107 10p BFW81 479 NKT214 Mp ZTX602 20p TRANSBTOR DI80OUNTS:- 12 + 10%; BA141 Up BYZ11 80p OA05 7, 
283404 82p 286366 88p BC108 10p BFW87 85p NKT216 lip ZTX603 17p 25 + 15%; 100 + 20% any one type. Post. BA142 88p BYZ12 10p OA200 7, 
2143406 46p 2N5387 S7p BC109 lOp BFW88 83p NKT218 85p ZTX604 409 age on all Semi Conductor. 7p entra. BA144 lip BYZIS 1159 OA202 10p 
2143414 22D 2/85457 30p BC113 10D BFW89 20p 81C7217 409 ZTX531 859 S.A.S. POE PULL LISTS. BAI46 20p BYZ16 409 OA210 179 

E See previous page G.W. SMITH & Co. (RADIO) LTD. Slur oppotiitC pare + 
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SAVE UP TO 
3W-3% OR MORE 
SEND S.A.E. FOR 

DISCOUNT PRICE LISTS 

AND PACKAGE OFFERS! 

RECORD 
DECKS 
B9.K. 
Mini Monet £4.97 
CI29t £8 70 
MP60 910 75 
610 £14 
510 £1185 
310 f965 
810 £34 47 
MP60 TPDI £1785 
MP60TPD2 £1585 
610 T.P.D.1 £2097 
510 T.P.D.I. £1875 
210 Package 

£885 
H.T.70 £1655 
H.T. 70 Package 

£2260 

THORENB 
TD125 £6986 
TD125AB 19416 
TX25 
TD160AII 884.60 
TD150ABII 640-86 
TX11 1577 

GARRARD 
2022 T/C £8'60 
3500 £975 
SP251 21050 
SL651t £13.45 
AP76 £1890 
8L7213 £2395 
5L75ß £2860 
8L95ß £3895 
401 22745 
ZERO 100.4 244.97 
ZERO 1005 241.97 
GOLDRING 
GL69/2 £18 97 
OL72 £2325 
GL72P 23026 
(L75 £2997 
OL75P 23860 
LID 72 2375 
LID 75 8896 
099 21996 
PIONEER 
PL12AC £8860 

f Mono Stereo Cartridge 
All other modele lees Cartridge 
Carriage 50p entra any model. 

RECORD DECK 
PACKAGES 
Decks supplied 
ready wired In 
plinth and cover 
fitted with cart- 
ridge. Garrard 
2025 TIC with Sonotone 9TAHCD £18.95 
Garrard 8P25 Sonotone 9TARCD 21696 
Garrard SP26Ill Ooldring 68110 11896 
Garrard 9P261.11/share M75-8 £10 95 
Garrard AP78/Share M75.6 63095 
Garrard AP78 Goldring 0800 £2996 
BBR MP80 Audio Technics AT.56 221.00 
Goldring GL72 Ooldring 0800 £37.60 
Goldring 0L75 Goldring 0800 84260 
Goldring 0L72 Goldring G800E 848.85 

Carriage 50p extra any model. 
TRANSISTORISED FM TUNER 

6 TRANSISTOR 
HIGH QUALITY 
TONER, SIZE 
ONLY ßx4 x21in. 
3 I.F. stage.. 
Double tuned die- 
criminator. Ample 
output to feed most 

amplifiers. Operates on 9 V battery. Coverage 
88-108Mc/s. Ready built ready for use. Fan- 
test.ic value for money. !9871- P. A P. 128p. 
Stereo multiplex adaptor. 14-979. 

SINCLAIR EQUIPMENT 
Project 60. Package offers. M llw CO /l 

1641441.E 9.11 
I z Z30 amplifier, stereo 60 pre -amp, PZ5 
power supply. 818.76 Carr. 371p. Or with 
PZB power supply £18-85 Carr. 379p. 2 x Z50 

amplifier, stereo 60 pre -amp, PZ8 power 
supply. 820-26. Carr. 378p. 
Transformer for PZ8. £2979 extra. 
Add to any of the above 24879 for active 
filter unit and £13 90 for pair of QlO speakers. 
Project 60 FM Tuner 220-25. Carr. 374p. 
All other Sinclair products In stock. 
2000 Amp 823-76 Carr. 379p.; 3000 Amp 
181.50 Cart. 371p.: Neoteric Amp 24896 

Carr. 37íp IClO/IC12 £9.60 
NEW PROJECT 605 - 820 97, Cart. 37p. 

LATEST CATALOG UE 
Our new 6th edition give. full detaile of a 
comprehensive range of HI -F1 EQUIP- 
MENT, COMPONENTS, TEST EQUIP- 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 

VALUE 60p 
272 page., 
fully illus- 
trated and 
detailing 
thousands of 
bargains. 

SEND NOW 

ONLY 
37'p 
P&P 
10p 

TELETON SAQ-206 
STEREO AMPLIFIER 

Latest exciting release. Brand new model. 
8 + 6 watts rms. Inputs for mag, ea), aux 
tape. Volume, bass, treble, sliding balance, 
scratch filter and loudness controls. List 
(32.50 OUR PRICE £1880 Carr. 37p. 

TELETON SPECIAL OFFER I 

CR1OT AM/FM STEREO TUNER AMPLI- 
FIER WITH MATCHING PAIR OF 
SPEAKER SYSTEMS. Output 4 watts per 
channel. Ezcelleyt reception, AFC, built-in 
MPX. Cer/XTAL Input. Total List 16025. 
OUR PRICE 228.76, Carr. 621p. 
Also available with Garrard 2025T/C Record 
Changer, Plinth, cover and stereo cartridge. 
Ready wired 656.60. Carr. £1.00. 

LAFAYETTE LA. 824 STEREO 
AMPLIFIER 

12.6 + 12.6 
watt R.M.S. 
Mag/Cer/Tuner 
/Tape Input.. 
Excellent per- 
tormance. 
Compares with 
amplifiers up 
to £40. 

OUR PRICE 824. Carr. 379P. 

TAPE CASSETTES 
Top quality In plastic library boxes. 

C90 60 min 37114 3 for 41.06 
CBC 90 min 60p, 9 for 81.86 
C120 120 min 8718 8 for £1.80 
Cassette Head Cleaner 68p. Post Erin! 

TE -40 HIGH SENSITIVITY 
A.C. VOLTMETER 

10 meg. input 10 ranges: 
01/-003/-1/1/1/3/10/30/100/ 
300V. R.M.B. 4cpe.-1-2 Mc/e. 
Decibels -40 to +60dB. 
Suppled brand new complete 
with leads and instructions. 
Operation 230V. A.C. £1760. 
Carr. 26p. 

TEE MODE. 117 F.E.T. ELECTRONIC 
VOLTMETER 

Battery operated, 
11 meg Input, 28 
ranges. Large 4r 
mirror scale. Size 
51' x 40' x 24'. 
DC VOLTS 0.3- 
1200V. AC VOLTS 
9 - 300V RMS. 8.0 - 
900V P.P. DC CUR- 
RENT .12-12MA. 

Resistance up to 2000M ohm. Decibel. 
- 20 to + 51 db Complete with lud./Instruc- 
tions. 117.50, P. A P. 201, 

230 VOLT A.C. SO 
CYCLES 
RELAYS 

Brand new. 3 sets of 
changeover contacts at 
6 amp rating. 605 each. 
P. Jr P. lop (100 lots 8401 
Quantities available. 

HOMER IBTBBOOIIB 

Ideal for home, 
office, stores, fac- 
tories, etc. Supplied 
complete with bat- 
terlea, cable and 
tree instructions. 

2 Station 18.97, P. A P. 16p. 
3 Statlop £5.25, P. A P. 15p. 
4 Station 28.82, P. A P. 170. 

EMI LOUDSPEAKERS 
Model 350. 13' x 8' with 
single tweeter/crossover. 
20-20,000 Hz. 15 watt 
RMS. Available 8 or 15 
ohms. 17.60 each. P. A 
P. 37p. 
Model 950. 13' x 8' with 
twin tweeters/crossover. 
55.13,000 Hz. 8 watt 
RMS. Available 8 or 15 
ohms. 1560 each. P. A 
P. 25p. 

TE 1018 DE -LUXE 
MONO HIGH IMPE- 
DANCE HEADSET 
Sensitive, soft earpads. 
adjustable headband. 
Magnetic, impedance 
2,600 ohms. 

11.97, P. A P. 15p. 
MP7 MIXER PREAMPLIFIER 

5 microphone In - 
pute each with 
individual gain 
control. enabling 
complete mixing 

facilities. Battery operated. 91' z 6' z 3'. 
Input. Mice: 3 x 3mV 50K; 2 x 3mV 800 ohm. 
Phono meg. 4mV 59K. Phono ceramic 
100mV 1 meg. Output 260mV 100K. 

18.97. P. A P. 200. 

e et> Gee 

HOSIDEN DH -02S STEREO HEADPHONES 
Wonderful value 
and excellent per. 
tormance combined. 
Adjustable head- 
band. 8 ohm Im- 
pedance. 20.12,000 
cps. Complete with 
lead and stereo jack 
plug. ONLY 62879. 
P. A P. 121p. 

1081 STEREO 
LISTENING 
STATION 
For balancing and 
gain selection of 
loudspeakers with 
additional facility 
for etereo headphone 
switching. 2 gain 

controls, speaker on -off slide switch, stereo 
headphone sockets. 8' x 4' x 28'. Bß-26, 
P. A P. I6o. 

TE -18A TrapdatosWd 
SignalGenerator.Srangee 
400kHz-30mHz. an 
inexpensive Instrument 
for the handyman. 
Operates on 9v battery. 
Wide easy to read scale. 
800kHz modulation. 
31 x 51 x 31in. 
Complete with inetruc- 

tione and leads. 17971. P. A P. lop. 

RUSSIAN C1-16 DOUBLE 
BEAM OSCILLOSCOPES 

6 MHz Peas Band. Separate YI, Y2 ampli - 
fiere. Calibrated triggered sweep from -2 sec 
to 100 milli sec/em. 
Supplied complete with all aen-oconies and 
lsetructlona 187. Carr. paid. 

PR8-2 PHOTO ELECTRIC RELAY 
SYSTEM 

Inexpensive warning 
or counting system 
con/dazing of an enolter 
and relay mit. Relay 
unit has variable sen- 
sitivity control and 

switch for intermittent alarm operation. 
Enciter unit has removable Infra red filter 
and A.C. outlet socket to operate bells, 
counter., etc. 240V AC. Complete with 
cables and Instructions. 19.97 P. A P, 26p. 

RP214 REGULATED POWER SUPPLY 
Solid state. Variable output 0-24v DC up to 
1 a@p. Dual scale meter to monitor volt- 

a`. age and current 
Input 220/240v AC. 
Sire 185 x 86 X 
106mm. 18.87. 
P. A P. 25p. 

P8.1000ß REGULATED 
POWER SUPPLY 
Solid state. Output 6, 9 
or 12 volt DC up to 3 
amp.. Meter to monitor 
current. Input 220/240, 
AC. Size 4' X 31' x 81'. 
£1107. P. A P. 25p. 

UR -1A SOLID STATE COMMUNICATION 
RECEIVER 
4 Bands covering 660kc/e-30me/s. FET, 
S Meter, Variable BFO for BBB, Built -In 
Speaker, Bandepread, Sensitivity Control. 
220/240e. A.C. or 12v. D.C. 121' z 41' a 7'. 
Brand new with Instructions. 126. Carr. 37íp. 
LAFAYETTE HA -400 SOLID STATE 
RECEIVER 

General coverage 
160-400kc/s, 650 
kc/s-90mc/e. FET 
front end. 2 mech. 
filters, product 
detector, variable 
A.F.O., noise limi- 

ter S. Meter, Bandspread. BF Gain. 16' z 
91 z 81'. 18 lbs. 220/290v. A.C. or 19v. D.0 
Brand new with Instructions. 845. Carr. 500. 

Tat PORTABLE OSCILLOSCOPE 
A general purpose low 
coat economy oscilloscope 
for everyday use. Y amp. 
Bandwidth 2 CPS -1 MHZ. 
Input Imp. 2 meg 1) 25 
P.P. Illuminated sale. 
21n. tube. 115 x 180 x 
280mm. Weight 81b. 
220/240 V a.c. Supplied 
brand new with hand- 
book. 122.60. Carr. 50p. 
58828 STEREO HEAD- 
SET 
Outstanding value. Soft 
earpada adjustable head 
band. 8 18 ohms. 20- 
20,000Hz. Complete with 
cable and stereo jack 
plug. 81.87. P. A P. 15p 

MCA.220 AUTOMATIC 
VOLTAGE 
STABILISER 
Input 88-125 VAC. Output -- 
120 VAC or174--250V input 
output 240 VAC. 200 VA - 

at ins'. 21197. ,parr. 50p. e. 

High quality ceramic construction. Winding. embedded In vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range, 
ex -stock. Single hole fixing, lira. dia. shafts. Bulk quantities available. 
26 WATT.10/25/50/100/260/500/1000/1600/2500 or 5000 ohms, 789p, P. A P. 711, 
60 WATT. 10/25/60/100/250/600/1000/2600 or 6000 ohms, 81.06 P. A P. 79p. 
100 WATT. 1/6/10/26/60/100/200/600/1000 or 2600 ohms, £1371 P. A P. 79p. 

f a 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellent quality . Low prie . Immediate delivery 

S-260 General 
Purpose Bench 

Mounting 
1 Amp 1700 

2.5 Amp 1806 
6 Amp 11176 
8 Amp 81690 

10 Amp 12860 
12 Amp £23 80 
20 Amp 849 00 

8-260B Panel Mounting 
1 Amp £7 00 

2.5 Amp 2805 
Please add postage 

ALL MODELS 
INPUT 230 VOLTS, 

60/60 CYCLES, 
OUTPUT VARIABLE 

0-280 VOLTS. 
Special discounts for quantity 

G.WSMITH & CO.( g\rün)LTD 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01-636 3715 
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204 
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155 
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387 

OPEN 9-6 MONDAY TO SATURDAY 

All Mail Orders ío- 
11.12, Paddington Green. 

London. W.2 
Tel: 01-262 6562 
'Trade supplied i 
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WEARE WELL WORTHAVISIT! 

PSP 
rseeMONSTRAT/ONSALL OAyLONG 
I NO met/va P1206LEMS 

The Gountee Cheap y 
:2f3995; 

ONLY 1 

r 
Teleton 
R 8000 AM FM STEREO TUNER AMPLIFIER 
Supplied complete with 2 speakers. Total 12 watts RMS. Specification: 
MPX Beacon, AFC, Connections for Tape Recorder, Stereo Headphon 
Socket, etc. Mtgs. Rec. Price £63.50. P.S.P. FANTASTIC OFFER. ONLY E39.95 
Plus GARRARD DECK 2025. Fitted in Famous 'Thorpe Grenville' Plinth & Cover with patented moulded motor board. Fitted with superb Sonatas. 9TAHCO cartridge. P.S.P. offer ONLY IF YOU BUY THE ABOVE. ONLY £15.40 

vEComplete Stereo System 

fi25.00 
Oft Fa 4aloud 
Teleton 
SA0206 
STEREO AMPLIFIER 
Latest release, beautifully 
styled in walnut case, 6+6 
wells r.m.s. Switched inputs 
for magnetic Xtal, sun. Tape. 
Incorporates volume, bass, treble 
and slide balance control, scratch Our price filter and loudness control Rec. £3250. 
Suggested System. 
SAQ 206 Amplifier, SP25 Ill Plinth and Cover. G800 cartridge, pair large 
3 -way speaker system. Also available with EMI 13 x 8 speaker system £63.95. Would normally cost £85 complete. £59.95 our price 
Tape 
Recorders 

Ferguson 3245 
3247 
3248 
3258 

Philips 4303 
4307 

List P.S.P. Available at special prices. Linton's, 
Price Price Denton's, Werfedale speakers. Gold - 

£36.® £31."ring GL69P A 6775P decks: Leak, 

31.50 
Delta 30 & 70 Rogers Revensbrook, fA7 '95 

e£5395 £4150 Ravensborne amplifiers, Sinclair 3,000 
£72.00 £63.25 amp 6 The Fidelity U1A/UA2 
£42.00 £3750 Plus a wide range of stereo units. 
£49.50 £4350 List P.S.P. 
£6050 £5350 price Price 

HMV 2452 Stereo £6565 £5765 
Also available full range of Grundi 

RH 2 Philips 
9 e System £12500 le,£110110is Tape Recorders at attractive (Choicen speakers available, prices discounts. on application). 

KB Audio 
Magnetic List P.S.P. Stereo 2010 £10340 £9256 
Cartridges price price Ultra 6028 Group 

3 stereo £5975 £5250 
Soldring G800 £1255 £6.55 Ferguson unit 
Soldring audio £8450 £74 24 

G 800 H £1255 £6.55 Ultra 6405 £7700 £67 25 
Shure M55E £12 52 £9 40 Ferguson 3450 
Shure M 44-7 £9 84 £7 45 Stereo £72.00 £63 50 

PERSONAL SHOPPERS 
PLAN LTD. 
The Centre 
36-38 West Green Road, Tottenham, 
N.15 Tel. No. 01-800 5533 

All orders C.W.O. Special Securicor 
fast delivery £3. 

PHOTOELECTRIC KIT 
CONTENTS. '2 P.C. Chase is Boards, Chemicals, Etching Manual, Infra -Red Photo- 
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, (lain Control, Terminal 
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light 
Photn-Switrhlrnuntrr/Buratar Olern. eta. (Protect No. 1) which can he mod Bled for 
modulated-ttthl eperarion 

PHOTOELECTRIC KIT 

£2.60 
Postage and Pack. lop (r K t 

Commonwealth: 
SURFACE MAIL 26p 

AIR MAIL 81.40 
Australia, New Zealand, 

9. Africa, Canada and U.B.A. 
Also Eauential Data Circuits 

and Plana for Building 
10 Advanced Dealgns 

INVISBLE BEAM OPTICAL KIT 
Everything needed (except plywood) fur budding: I Invisible -Beam Projector and I 
Photocell Receiver (au illuatrated). Suitable for all Photoelectric Burglar Alarms, 
Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 46 -degree woolen blocks. Infra -red filter, pro- 
jector lamp holder, building plane, etc. Price 01.26 Postage and Pack. 10p (l'.K.), 
Commonwealth: Surface Mail 20p, Air Mail 50p. 

LONG RANGE INVISBLE BEAM OPTICAL KIT 
CONTENTS: AR above. Twice the range of standard kit. Larger Lenses Filter, etc. 
Price *1.86. l'..'tage and Pack I5p (('. K.)(ommnnwealth: Surface Mail 20p, Air Mail 
£115. 
JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm, Door 
Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case, 
Resistors, Screws, etc. Full Size. Plans, Instructions, Data Sheet "10 Advanced Photo- 
electric Designa". 
Price *1,86. Postage and Pack. IOp (U.K.). Commonwealth 20p; Airmail 50p. 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Iampholder, Bracket, Plans, etc. Everyth log 
(except plywood) to build 1 miniature Invisible beam projector and photocell receiver 
for ose with Junior Photoelectric Kit. 
Price 35g. Pont. and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p; Air Mail 50p. 

YORK ELECTRICS Mail Order Dept. 
335 BATTERSEA PARK RD., LONDON S.W.11 
Send B.A.E. for fall details, a brief description of all Nits and Projects 

974 S,DC. FESTIVE 

ONAeleitl 
i" 

_«l 

S-DeC 
SPECIAL OFFER 

2513` 
OFF 

(I) YES! The ideal present for shy electronics enthusiast, so do not 
miss this great opportunity. 

(1) JUST TAKE THIS COUPON TO YOUR LOCAL 
STOCKIST WHO WILL SUPPLY ONE S-DC for only 

(3) OR in case of difficulty send coupon and cash to:- 
S.D.C. ELECTRONICS (SALES) LTD., 34 ARKWRIGHT ROAD 
ASTMOOR INDUSTRIAL ESTATE, RUNCORN. CHESHIRE WA7 I NU 

Name 

Address 

(4) Offer closes January 31, 1972. 

£1.19 

872 
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Build yourself a TRANSISTOR RADIO 

NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT 
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, 
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF 
AND LOCAL STATIONS AND AIRCRAFT BAND 
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Tele.wropin 

Aerial, can be angled and rotated for peak abort wave and VHF listening. Push full 
output using 600mw Transistors. Car Aerial and Tape Record Sockets. switched Ear 
piece8ocket complete with Earpiece. 10 Transistors plus 3 Diodes. 5' heavy duty speaker. 
Air Spaced ganged Tuning Condenser with VHF section. Volume on/on, Wave Change 
and Tone Control. Attractive Case in black with silver blocking. Size 9' x 7' x 4'. 
Easy to follow instructions and diagrams. Parts price lint and easy build plans 30p 

(FREE with parts). 

ROAMER 

EIGHT 

MkI 
NOW WITH 
VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MW1, MW2, LW, 8W1, SW2, 
SW3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele- 
scopic aerial for Short Waves. Push pull output using 
600mW transistors. Car aerial and Tape record sockets. 
Selectivity switch. Switched earpiece socket complete 
with earpiece. 8 translators plus 3 diode». 5' heavy duty 
Speaker. Air spaced ganged tuning condenser. Volume/ 
on/off, tuning, wave change and tone control,. 
Attractive case in rich chestnut shade with gold 
blocking. She 9 x 7 x 41». approx. Easy to follow 
instructions and diagrams. Parts Price List and Easy 
Build Plans 25p (FREE with parts). 

Total building cost Ls890 P P s 
(Overseas P. & 1'. E1) ai tVY Ins. 41p. 

POCKET 

FIVE 
3 Tunable Wavebands: 
MW, LW, Trawler Band 
with extended M.W. 
band for easier tuning 
of Luxembourg, etc. 
7 stages -5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, fine 
tone moving coil speaker. Attractive black and gold 
case. Size 55 x 15 x 31in. Easy build plans and 
parts price list 10p (FREE with parts). Earpiece with 
plug and switched socket for private listening 30p 
extra. 

Total building costs £2.23 Is. 
p 

(Overseas P. a P. 63p) Ins. 21p 

ROAME 

SEVEN 

MK IV 

Tunable Wave- 
bands: MW1, MW2, 
LW, BW1, SW2, 
SW3 and Trawler 
Band. Extra Medium waveband provided easier tuning 
of Radio Luxembourg, etc. Built in ferrite rod aerial 
for MW and LW. Retractable 4 »action 2410. chrome 
plated telescopic aerial for SW. Socket for Car Aerial. 
Powerful push-pull output. 7 transistors and 2 diodes. 
including Micro -Alloy R.F. Transistors. 5' heavy duty 
speaker. Air spaced ganged tuning condenser. Volume/ 
on.or, tuning and wave change controls. Attractive 
case with carrying handle. sise 9 X 7 X 4in. approx. 
Easy to follow instruction» and diagrams. Pans price 
list and easy build plans 13g (FREE with parts). 
Earpiece with plug and sw itched corbel for private 
listening, 30p extra. 

Total building costs Ls592 P. P.e 
(Oser -was P. e P. kl) aTi a+Id Ind. 411, 

Total building cost 

£8.50 
P. P. a los. Sup 

(Overseas P. & P. Y1, 

MIh(4,__t , ,N4t. 

s. 

NNNNNNN 

TRANSONA 

FIVE 
NOW WITH 
3iinSPEAKER 
3 Tunable Wavebands: MW, l.W and Trawler Baud. 
7 stage -5 transistors and 2 diodes, ferrite rod aerial. 
tuning condenser volume control, line tone 3in. 
moving coil speaker. Attractive case with red speaker 
grille. Slue 85 x 45 x 151n. Easy build plane and 
parts price list 10p (FREE with parts). Earpiece with 
plug and switched socket for private listening 30g extra. 

£2e50P.P.e (Overseas P. it P. 630 Io+. .2p 
Total building costs 

NEW! "EDU-KIT" 
BUILD RADIOS, AMPLIFIERS, ETC., 
FROM EASY STAGE DIAGRAMS. FIVE 
UNITS INCLUDING MASTER UNIT TO 
CONSTRUCT. 
COMPONENTS INCLUDE: 
Tuning Condenser: 2 Volume Controls: 2 Slider 
Switches: 4-x25' Speaker: Terminal Strip: Ferrite Rod 

Aerial: S Plugs and Sockets: Battery Clips: 4 Tag 
Boards: Balanced Armature Unit: 10 Translators: 

4 Diodes: Resistors: Capacitors: Three j' Knobs. 
Unite once constructed are detachable 
from Master Unit, enabling them to be 

stored for future use. Ideal for 
Schools, Educational Authorities and 
all those interested in radio construction. 

All parts including 
£550 P P e 

Case and Plans ! ! Ins. 31p 

(Overseas l'. it P. LO 

FULL AFTER s Callers side entrance Barratte Shoe Shop SALES ) Open 10-1, 2.30-4.30 Mon Fri8-12g7 Sat SERVICEMon. -Fri. 

SIX 
6 Tunable Wave- 
bands: MW, LW, 
stil, SW2, Traw- 
ter band plus an 
extra Y.W. band 
for earlier tuning 
of Luxembourg 
etc. Sensitive fer- 
rite rod aerial and 
telescopic aerial 
for Short Waves, 
8in. Speaker. 8 
stages-S transistors and 2 atones including Micro - 
Alloy R.F. Translators. etc. Attractive black case with 
red grille, dial and black knobs with polished metal 
inserts. Sine 9 X 51 X 'Lain. approx. Easy build plane 
and parts price net lop (FREE with parts). Earpiece 
with plug and awitched socket for private listening 
80p extra. 

Total building costs £398 P. P. 6 
Ov ernes P. e P. Lt: 7v Ins. 26p 

TRANS 
EIGHT 

B TRANSISTORS 

and 3 DIODES 

6 Tunable Wave- 
bands: MW, LW. 
8W1, SW2, SW3 
and Trawler Band. 
Sensitive ferrite rod serial for M.W. and L.W. Tele- 
scopic aerial for Short Wavee. 3in. Speaker. 8 improved 
type transistors plus 3 diodes. Attractive case in 
black with red grille, dial and black knobs with polished 
metal inserts. Sire 9 X 51 x 2tin. approx. Push pull 
output. Battery reoaumiser switch for extended battery 
lite. Ample power to drive a larger speaker. Parts 
price list and racy build plans 269 (FREE with parte). 
Earpiece with plug rond switched socket for private 
listening SOP (-stns. 

Total building costs £4.48 P P e 
vt: Ins. 31p 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. 0234 62367 

I enclose £ please send items marked 

ROAMER TEN D 
ROAMER EIGHT 

TRANSONA FIVE 

POCKET FIVE D 
Parts price list and plans for 

Name 

ROAMER SEVEN 
TRANS EIGHT 
ROAMER SIX 
EDU-KIT 

o 

Address 

PW.38 J 
873 
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28watts, rms. 40Hz to 4OkHz3dB 

Pu 

..'::RADtO 

Viscount Ill Audio £4 
Suite complete 

There are two stereo amplifiers-the RI00 for ceramic cartridges, 
the R101 for magnetic and ceramic. Both incorporate FETs (FIELD EFFECT 
TRANSISTORS), just like top -priced units. FETs give you more of the 
signal you want, and almost none of the background hiss you don't. 
Both units have a jack socket to plug in headphones and there's a 

separate output for tape recorder. Filters (an unusual feature in this 
price range) and tone controls give a wide range of bass and treble 
adjustment which compensate for input deficiencies and domestic 
acoustic conditions. 

PRICES SYSTEM I 

Viscount Ill RI01 amplifier £2200+90p p&p 
2 x Duo Type II speakers, £14.00+£2 p&p 
Garrard SP25 Mk. III with MAG. 
cartridge plinth and cover £23-00+ £1 50 

p&p 
Total £5900 

Available complete for only £52.00+£3.50 
p&p 

SYSTEM 2 
Viscount R101 amplifier £22.00+90p p&p 
2 x Duo Type Ill speakers £32.00+ £3 p&p 
Garrard SP25 Mk. Ill with MAG. 
cartridge, plinth and cover £23.00 -£1.50 -- p&p 

Total £7700 
Available complete for £69-f-£4 p&p 

SYSTEM 3 

Viscount Ill Amplifier R100 £17.00+90p p&p 
2 x Duo Type II speakers, pair £1400+£2 p&p 
Garrard SP25 Mk. Ill with CER. diamond 
cartridge, plinth and cover £21-00+ £1 50 

P&P 
Total £5200 

Available complete for only £49.00+£3.50 
p&p 

R+TV 

SPEAKERS Duo Type II 

Size approx 17" x 10," x 6*". Drive unit 13" x 8" 
with parasitic tweeter. Max. power 10 watts. 3 

ohms. Simulated Teak cabinet. 
£14 pair+ £2 p&p. 
Duo Type Ill Size approx 231" x I If" x 9f". 
Drive unit 13}" x 8}" with H.F. speaker. Max. 
power 20 watts at 3 ohms. Freq. range 20Hz to 
20kHz. Teak veneer cabinet. £32 pair+ £3 p&p. 

SPECIFICATION 8101 
14 watts per channel into 3 to 4 ohms. Total distortion 
(a. IOW Ei I kHz 0.1%. P.U.) (for ceramic cartridges) 
150mV into 3 Meg. P.U.2 (for magnetic cartridges) 
4mV (m IkHz into 47K. equalised within ,(; IdB 
R.I.A.A. Radio 150mV into 220K. (Sensitivities given 
at full power). Tape out facilities; headphone socket, 
power out 250mW per channel. Tone controls and 
filter characteristics. Bass: + 12dB to - 17dB (à; 60Hz. 
Bass filter: 6dB per octave cut. Treble control: treble 
+12dB to -12dB (q: I5kHz. Treble filter: 12dB per 
octave. Signal to noise ratio: (all controls at max) 
R101-P.U.I and radio-65dB. P.U.2. -58dB. 
R100 same as R101 but P.U.2 (for crystal cartridges) 
450mV into 3 Meg. Cross talk better than -35dB on 
all inputs. Overload characteristics better than 26dB on 
all inputs. Size approx 13}" x 9" x 31". 

Radio and TV Components (Acton) Ltd. 21C High Street, Acton, London W3 ONG 

323 Edgware Road, London, W.2. Mail orders to Acton. Terms C.W.O. All enquiries S.A.E. 

Goods not despatched outside U.K. 
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SOUND 50 
50 WATT AMPLIFIER & SPEAKER SYSTEM 

The Sound Fifty valve amplifier and speakers are sturdily 
constructed with smart housings and thoroughly tested 
electronics. They are designed to last-to withstand the 
knocks and bumps of life on the road. Built for the small 
and medium sized gig, they are easy to handle and quick 
to set up and can be relied upon to come over with all 
the quality and power you need. 
Output Power: 45 watts R.M.S. (Sine wave drive). Frequency response: 
-3dB points 3011z at 18KHz. Total distortion: less than 2% at rated 
output. Signal to noise ratio: better than 60dB. 
Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: * 13dB at 
60Hz. Treble Control Range: t 12dB at 10 KHz. Inputs: 4 inputs at 
5mV into 470K. Each pair of inputs controlled by separate volume 
control. 2 inputs at 200mV into 470K. 
To protect the output valves, the incorporated fail safe circuit will 
enable the amplifier to be used at half power. 
SPEAKERS! Size 20" Y 20" x 10" incorporating 12" heavy duty 
25 watt high flux, quality loudspeaker with cast frame. Cabinets 
attractively finished in two tone colour scheme-Black and grey. 

COMPLETE SYSTEM Plus 

Sound 50 amp 2 speakers 
£6 andP P. & P. 

or available separately. Amplifier £28.50 plus £1.50 P. & P. 
Speakers £12.50 each plus f2.25 P. & P. 

THE ELEGANT SEVEN Mk. III 
(350m W Output) 
7 transistor fully -tunable M.W.-L.W. superhet 
portable. Set of parts. Complete with all com- 
ponents, including ready etched and drilled 
printed circuit board-back printed for foolproof 
construction. 
MAINS POWER PACK KIT : '75p extra. 

Price £5.25 plus 50p. P. & P. 
Circuit 13p FREE WITH PARTS. 

THE DORSET (600mW Output) 

7 -transistor fully tunable M.W.-L.W. super - 
het portable. Set of parts. The latest modulised 
and pre -alignment techniques make this simple 
to build. Sizes : 12 x 8 x 3in. 

1 Price £5.25 plus 50p P. & P. 
Circuit 13p FREE RITI[ PARTS 

CONTINENTAL 

4 TRACK, 

3 SPEED 

TAPE DECK 
with high impedance heads {i 

R.C. 74 tape deck. Three a 
speeds -71. 31 and 1} ips. 
4 -track record/playback head. Plus 4 -track erase head. Positive pressure 
pad system. Takes any tape spool up to and including 7". The R.C. 74 
is driven by a powerful 200/250V 50 -cycle A.C. motor. A heavy, accur- 
ately balanced, flywheel brings wow and flutter levels down to approx. 
0.3% total at 31 and 7} ips. Fast rewind in both directions. 
Controls couldn't be simpler! lust five push buttons that interlock to 
cut out accidental tape damage. Efficient servo -action type braking. 
Easy drop -in tape loading. 
The R.C. 74 comes with an attractive moulded deck cover, which has 
positions for tone and volume controls. The unit is built into a rigid 
die-cast frame, and overall size of the whole unit is 12j x 114 x 6 inches. 
Every single deck fully tested before dispatch. Spools not supplied. 

Price complete £15.00. Plus 75p P. & P. 

RELIANT mk. IV TOURIST CAR RADIO 

Provides a high standard of sound reproduction, with full 
mixing facilities. It's versatility makes it suitable for: 
Discotheque, P.A., Home Entertainment Applications, etc. 

* Five Electronically Mixed Inputs 
* Three Individual Mixing Controls * Separate base and treble controls common to all five 

inputs * Mixer employing F.E.T. (Field Effect Transistor) 
* Solid State Circuitry * Attractive Styling 

Oplus P. & P. 60p. 

INPUTS: -1. Crystal Mie or Guitar 9mV. 2. Moving coil MIE or Guitar 8mV. 
Inputs 3, 4 6 5 are suitable for a wide range of medium output equipment (Gram. 
Tuner, Monitor, Organ, etc.). All 250mV sensitivity. 
CONTROLS: -3 Volume controls. Bass control range : 13db 41 60 Hz. Treble 
control range *12db @ 15KHz. Separate ON/OFF Switch. Neon Indicator. 
POWER OUTPUT: -12 Watts R.M.S. into 3 to 4 ohms speaker 
SIGNAL/NOISE:-Better than -60db on inputs 3, 4 and 5 6 -50db on 1 6 2 

SUPPLY: -220 - 250 AC Maine. SIZE: -121" x 6" x 3i" 

ALL TRANSISTOR 
Beautifully designed to blend with the interiors of all cars. 
Permeability tuning and long wave loading coils ensure 
excellent tracking, sensitivity and selectivity on both wave 
bands. R.F. sensitivity at 1MHz Is better than 8 micro volts. 
Power output into 3 ohm speaker is 3 watts. Pre -aligned 
1.F. module and tuner together with comprehensive instruc- 
tions guarantees success first time. 12 volts negative or 
positive earth. Size 7in x tin x 4+in deep. 

SET OF PARTS 

plus P. & P. 50p. 
Circuit diagram 13p. Free with parts 
Speaker, baffle and fixing kit £115 
extra plus 25p. p. & p. Postage free 
when ordered with parts. 

See previous page 
for address 
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N E 
WTO U.K. MARKET 

PARTRIDGE EXPORT EQUIPMENT 

AND 

Size: 6" x 2f" x 4f" 
Weight: 21b 

Finish: Gold stove enamel with 
fascia off-white on maroon. 

Protected by World Patents 
SPECIAL BARGAIN OFFERS! and Trade Marks 

7' 6" (2.28m) long. 'Nt. 1+Ib. The new improved "JOYSTICK" V.F.A. 
In matching gold stove enamel, black and red finish. 

The "JOYMATCH" 111 A.T.U. for RECEIVING ONLY tunes the "JOYSTICK" V.F.A. and many other 
antennae from 500 kHz through 30 mHz plus. 
The new "JOYSTICK" V.F.A. is extremely lightweight, exceptionally strong, rigid, tough and weather proofed 
when assembled by screwing three sections together in seconds. 
The new "JOYSTICK" V.F.A. OUTPERFORMS many beam antennae in practice BECAUSE of its low 
reflected power factor and absence of harmonics. 
On RECEPTION -High Selectivity & Sensitivity on both Amateur & Broadcast Bands. 

GENUINE BARGAINS - MAIL ORDER ONLY - WHILE STOCKS LAST! 
1. Superb A.T.U. in kit form with step by step assembly and operating instructions £4.50; or £5.50 assembled. 

Tunes Receiver (communications or solid state) 1.2 mHz to 32 mHz. On Transmit Handles 300w PEP (PA input) 
160 thru 10m -with "JOYSTICK" V.F.A. 

2. Lo -z "JOYMATCH" A.T.U. (the world famous one!) £9.50. 
3. New "JOYSTICK" V.F.A. in white stove enamel plus FREE 

external mounting insulators £8.00. Add 40p p/p or 45p if two items 
ordered together. 

Details 3p stamp (not S.A.E.) Phone: (Thanet) 0843 62535 

Bl4RTl4/DG 
LECTRON/C 

All prices in pounds and new pence 

VALVES 
BRAC 26 
SEES 80 

6.16 20 705 £1.18 
6J7M 45 708 76 

12887 40 
14117 60 

37 40 
42 50 

DAF91 80 
DAF96 46 

EBL31 £150' N:L41 60 
EC90 33 1]L42 86 

S7n £1.50 
371014 £1.50 

PL504 80 U404 80 
PL508 90 U801 81.18 

14711T 45 
8B86 76 
6818 50 

6270 30.7135 80 
6J70T 45 787 60 

19AQ5 60 
2001 60 

5085 50 
5005 50 

1)4:1C90 £1-86 
DF33 65 

E0C8I 851 EL84 26 
ECC82 80 EL95 86 

0A2 88 
0C3 88 

PL509 £1.10 UABC80 40 
P1.802 95 1'AF42 55 

ICP31 £8.00 6BQ7A 45 6K 60T 80 7R7 76 20F2 70 50C1010 11.20 131,70 45 ECC83 80ELL80 61.00 OZ4 40 PX4 £750 UBC41 50 
1D5 50 813E7 90 6K7M 35 797 52.26 2011 81.10 50L60T 66 D891 80 E0084 80 EM34 61.00 PC88 80 PX25 £2.50 UBC81 40 
1115 50 OBRO 70 6E711 35 7Y4 85 2084 £1.10 75 50 7)892 20 ECC85 40 EM80 45 PC88 80 PY33 83 1'BF80 40 
1705111' 55 6887 £1.80 6K7GT 35 9BWIi 60 2085 81.20 70 46 13896 46 ECC88 40 EM81 80 PC97 50 PY81 30 UBF89 35 
IRS 40 BBWB 85 6K8M 80 I0C2 88 25A6 25 80 66 13113-91 2840 EC1421 88 EM84 86 PC(]84 40 PY82 35 UCC84 43 
184 30 68W7 80 6880 40 1081 75 251.80T 50 8512 50 D1177 35 EC1135 61.00 EY51 40 PCC89 60 PY83 38 UCC85 40 
ISO 30 6C4 83 68807' 50 1083 90 2575 66 150112 80 0K32 46 ECH4'2 75 EY8S 40 PCC189 55 PY500 £1.00 UCF80 55 
1T4 30 8050 85 61125 75 1089 80 25Z4 30 150('4 80 DK91 40 ECH81 80 EZ35 40 PCF80 30, PY800 40 CC1142 70 
3A4 40 6CC 96 8L6(: 50 101'18 50 25Z5011 55 801 80,0X92 66 EC1183 45 EZ40 50 PCF82 35 PY801 50 UCH81 40 
3Q4 50 6C060 5126 61.18 45 1 OLD 11 86 25Z6 

65 
807 50 DX 98 50 ECL80 45 EZ4I 50 PCF84 60 02 75 UCL82 85 

3Q5 50 OCHS 60 81170 40 10813 80 30C1 80 8131"R £3.75 13L66 21.26 ECL82 86 EZ80 27 PCF86 80 819 50 UCL83 60 
384 35 6CW4 86 6Q70T 48,11E3 54.00 30C15 80 8116A 75 131.92 36 ECL83 70 EZ81 28 PCF801 50 8130 £1 75 ÚF4] 60 
3V4 48 6138 86 68A701 40112AT6 30 30C17 90 954 80 DL93 40 ECL86 40 07501 80 PCF802 60 884 50 171,89 40 
5040 75 6E5 80 88C7M 75112AT7 85 30018 80 1629 55 13L94 48 ECLL800 0Z30 40 PCF805 80 8841 80 UL4I 85 
5 04 36 6F1 70 6807M 40112A1'8 86 3085 85 4022AK£550 DL95 60 £1.86 0Z32 48 PCF806 70 8861 75 UL84 40 
5V40 46 685(r 90 6811754 4012AU7 80 301L1 75 5763 70 132,96 45 EF9 75 07.84 60 PCF808 96 BTV280/80 UMMO 30 
5730T 40 6F61: 86 88J70T 80 12AX 7 30 30FL12 51.20 7193 80 DM70 45 EF37A 5140 118309 £1.50 PCL82 85 £11100 UUB £1.05 
57.40 40 6880 60 88K 70T 401121316 40 30FL14 86 7475 50 13786 88 EF39 60 KT36 21-00 PCL83 85 8025 £1.00 131.77 £1.05 
6130L2 80 8811 40 882,71ST 35 120E8 40 30L15 85 A61 48 DY87 88 EF41 85 KT81 5126 PCL84 46 8112150 75 1.708 21.05 
6A7 76 6811 46 68N7GT 35112C81ST 85 30L17 80 ATP4 45 E88CC 86 E1,50 26 KT66 £2.06 PCL85 40 T41 £1.00 1.703 50 
6A80 40 6714 70 68Q7(IT 40; 12E3 6140 3084 51.12 ATPS 60 EA/30 20 EF80 86 KT81 61.76 PCLeS 46 TDD4 60 17721 50 
BAKS 35 61,23 85 61140T 65112150T 80 301'12 80 ATP7 80 EABC80 86 EF85 35 KT8](7C5) PD500 £1.80 T1141 2146 ÚY41 48 

BAMG 35 
6F24 76 
81,25 £1.00 

61150 40,12170T 50 
eV6M11 80i12K7GT 40 

30819 85 
30PLI 76 

A1'2 £4.00 
A15 79 

EAF42 66 
EB91 20 

EF86 80 
EF89 28 

51.18 
KT88 £2.00 

PENA4 21.00 
PEN B4£1.00 

l'10 76 
U14 76 

ÚY85 40 
VMP40 8b 

6AM6 38 6828 85 BTU: 30.I2KROT 60 30PLI3 98 AZl 55 EBC33 60 EF9I 88 KTWe1£1.00 PEN45 76 1719 £8.00 VP4B £1.25 
8.4Q5 38'6F32 25 6V8aT 40,12Q7OT 40 30PL14 90 AZ31 55 EBC41 55 E892 35 KTZ41 50 PEN46 40 025 80 VR105/30 88 
8A871: 85606 26 6X4 35 1"9A7CT 50 35A5 75 CBL3I £1.00 EBC90 35 EF99 75 ML4 88 PL36 65 1728 80 VR150/30 85 

OATS 351686 23 6X 50 40 12807 85 

SAUS 25;8.7551 50 8X511'1' 40 128147 S5 

351-15 60 
35W4 86 
3823 70 

CC1135 75 
CL33 £1.30 
CY30 83 

EBF80 40 
EBF83 40 
EBF89 80 

88183 80 
EF184 35 
EL32 60. 

ML6 40 
MS P4 50 

PL81 50 
1.1.82 46 
PL83 46 

079 85 
11191 75 
U251 80 

VÚ111 75 
V17120 £1 .00 
V11508 58.00 

6840 £1.00 6.151, 20 786 70 128.17 40 
6080 25181507' 30 707 50 128K7 50 

35Z40T 80 
35Z5 50 

('Y31 43 
DAC32 50 

EBLI 61.00 
EBL21 80 

EL33 61.25 
EL34 50 

Mí'14 75 
MX40 e5 

PL84 40 
PL500 80 

0301 83 
17403 80 

W8131 83 
783 50 

Transistors 
2\'22l6 20i2N2444 Pun A 
2372219 201284289 16 
2372389A 161AAZ12 80 

AD149 50 
ADM 87 
AF115 25 

BC169C 15 
10,898 28 
BFY50 22 

0ET882 25 
0J751 37 
K8100A 20 

NET223 88 
NKT251 24 
NKT713 25 

OAZ201 60 
OAZ207 47 
OAZ210 82 

0035 50 
0C44 17 
OC45 12 

0081D 20 
OC82 25 
00821) 20 

Z8170 10 
Z8178 Pon a 
ZTX107 15 

1X914 O7 
19113 25 
18202 28 

237697 15 
237708 10 
231113.2 26 

2372648 46, AC126 20 
2372904 20iAC127 25 
2312924 10'AC128 20 

AF117 26 
A8Y16 25 
BC] 07 30 

Bin 51 20 
BY100 16 
62788 16 

83E520 87 
MJE2955 

51.87 

0A711 10 
0A71 10 
OARI 08 

OAZ222 45 
OAZ224 45 
OAZ241 22 

0057 80 
0058 80 
0059 66 

0084 25 
OC170 25 
0C171 30 

ZTX108 12 
ZTX300 12 
ZTX304 25 

20302 22 2311305 22 2343055 75ACY20 20 BC108 10 CR8140 47 511E3055 87 0A85 12 OAZ242 28 0071 12 0C200 40 ZTX500 18 
20371 22 282147 75 2N3702 10 ACY39 50 817109 10 DD003 16 NKT212 27 0A91 07 OAZ'246 28 0072 20 0(7871 97 ZTX503 17 
237404 20 2N2160 60 283819 35 A13140 50 (1ET102 80 NKT214 15 0A211 80 OC81 20 ORPt2 50 ZTX5Sl 25 

R 
TRANSISTOR POSTAGE 1p EACH, OVER 10 POST FREE 

Express Postage & Insurance Sp one valve plus Ip 
each additional valve. ORDERS over E5 Post free. 6,000 types in stock send for lists, Sp. 

Renowned for Service" 
BLACKWOOD HALL, WELLFIELD RD., STREATHAM, SW I6 2BS 

U Tel. 01.769-0199/1649. Open to callers Mon -Sat 9 a.m.-5 p.m. Closed Saturday 1.00-2.30 p.m. 
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electronics 

100k! really 
mastered 

RAPY 

... practical 
...visual 

... exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 
electronics and show how easily the subject can be mastered. 
Write for the free brochure now which explains our system. 

1/ BUILD AN 
OSCILLOSCOPE 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including : 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho- 
to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a.c. experiments, d.c. experi- 
ments, simple counter, time delay circuit, 
servicing procedures. 

This new style course will enable anyone to 
really understand electronics by a modern, 
practical and visual method-no maths, and 
a minimum of theory-no previous knowledge 
required. It will also enable anyone to under- 
stand how to test, service and maintain all 
types of electronic equipment, radio and TV 

receivers, etc. 

FREE 
POST NOW 

for 
BROCHURE 

or write if you prefer not to cut page 

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 
send your free brochure, without obligation, to: we do not employ representatives 

NAME 

ADDRESS 

BLOCK CAPS 

PLEASE P.w.6 

special free gift also to all our students 
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ANCOLA Soldering 

Instruments add to 
year efficiency 

THE NEW 'INVADER' 
ADCOLA L.646 
for Factory Bench 
Line Assembly 
A precision instrument -supplied 
with standard 3/16" (4.75 mm) 
diameter, detachable copper 
chisel -face bit*. 
Standard temp. 360°c at 23 
watts. 
Special temps. from 250°c - 
410°c. 

*Additional Stock Bits 
(illustrated) available 

COPPER 
L 
Bj8 j -3.2mm CHISEL FACE 

B 14 7}- - 2.4 mm CHISEL FACE 

I. --I 

B 24 If - 4.75 mm FCAREWoelvEa 
CE 

B 12 .I1E" - 4.75 mm EYELET SIT 

B 58 - 6.34 mm CHISEL FACE 

LONG LIFE 

B 42 LL I: - 475 mm CHISEL FACE 

L u 

B 38 LL á - 3 2 mm CHISEL FACE 

B 14 LL - 2.4 mm CHISEL FACE 

B 44 LL r - 75 mm 
FACE 

Don't take chances. We don't. 
All our ADCOLA Soldering 
Instruments are of impeccable 
quality. You can depend on 
ADCOLA day after day. That's 
why they're so popular. You get 
consistent good service ... relia- 
bility ... from our famous therm- 
ally controlled ADCOLA Element 
and the tough steel construction 
of this ideal production tool. 

ADCOLP\ 
'Ape ,..d. . ".. I 

PRICE 
£1.85 

Write for 
price list 
and 
catalogue 

ADCOLA PRODUCTS LTD., 
(Dept. M), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4. 
Telephone: 01-622 0291/3 Telegrams: Saljoint London Telex Telex: Adcola London 21851 

WICKS FOR 
BARGAINS 

E.A. STEREO AMPLIFIER: 
5 watts per channel; In attractive 
afrormosia veneered sleeve. Controls: 
On -off volume: Bass: Treble: 
Balance: Selector: Headphone Jack. 
Ceramic or Magnetic PU. Radio and 
Tape Inputs: Tape output and 
speaker output. Fully guaranteed 12 
months parts. 6 months free service. 
Size 14}"W x 9t"D x 45"H approx. 
£1650 inc. post. 

3 WAY SPEAKER SYSTEM: 
8" twin cone Bass speaker and 3" 
tweeter, fitted In extremely elegant 
teak veneered cabinet. Size : 184"H x 

111"W x 10"D. 8 ohms handle 10 watts. 
£7.50 inc. Carr. 

GARRARD OFFERS 
Garrard SP25 Mk III (Rec. Price 
(£1585) Our Price £11.25. Carr. & 
Ins. 50p. 
Garrard SP25 Mk III ready wired in 
beautiful teak plinth with tinted perspex 
cover. (Fitted with 5 -pin DIN plug or 
phono plugs -state choice) (Rec. 
Price £23.19). Our Price £16. Carr. á 
Ins. 75p. 
Or with choice of fitted cartridges. 
SP25 Mk III/Sonotone 9TAHC (Rec. 
Price £2729) Our Price £18. Carr. & 
Ins. 75p. 
SP25 Mk III/Shure M3DM (Rec. 
Price £31.02) Our Price £20. Carr. & 
Ins. 75p. 
SP25 Mk III/Goldring G800 (Rec. 
Price £36.19) Our Price £21. Carr. & 
Ins. 75p. 
SP25 Mk III/Shure M55E (Rec. Price 
£3616) Our Price £21. Carr. & Ins. 75p. 
Note! Garrard SL65B (Automatic 
Changer version of SP25 Mk III) 
alternatively supplied -please add 
£3 to above prices. 
Garrard AP76 (Rec. Price £27.85) 
Our Price £1885. Carr. & Ins. 50p. 
Garrard AP76 ready wired in beautiful 
teak plinth with perspex cover (fitted 
with 5 pin DIN or Phono plugs). 
Please state choice. (Rec. Price £3985). 
Our Price £2494 Carr. & Ins. 75p. 

OR WITH CHOICE OF FITTED 
CARTRIDGES. 
Garrard AP76/Shure M3D (Rec. 
Price £4726) Our Price £2894. 
Carr. & Ins. 75p. Garrard AP76 Shure 
M55E (Rec. Price £5282). Our Price 
£31.35. Carr. & Ins. 75p. 
Garrard AP76/Goldring G600 (Rec. 
Price £5282) Our Price £31.35. Carr. 
& Ins. 75p. 
Garrard 2025TC fitted with stereo/ 
mono cartridge. £8.99. Carr. Paid. 

TEAK PLINTH & PERSPEX COVER 
Ready cut to take 2025TC, SP25 III, SL65B 
available at £499. Carr. & Ins. 35p. 

CARTRIDGES (All with diamond stylus) 

Sonotone 9TAHC dia. Rec. Price 
£4.10. Our Price £1.99 
Shure M3DM (Rec. Price £7.41) Our 
Price £4.87. 
Shure M55E (Rec. Price £1297) 
Our Price £9.00. 
Goldring 800 (Rec. Price £1300 
Our Price £7.50. 
Goldring 800 H (Rec. Price £1069) 
Our Price £699. 
P & P 18p any type 

Guaranteed all 
brand new best 
quality goods. 
No rubbish. 

Mail order only. 

All enquiries 
SAE please. 

Special Offer! 
Grundig GDM312 
Dynamic Micro- 
phones. List £7.35 
OUR PRICE £3. 
P & P 30p 

Hi-Fi Stereo 
Headphones 
(Value £5 00) 
Only £2.25 inc. post. 

Speaker Cloth 
Best quality. Width 
36". Under half price at 
55p per yd. Black with 
gold fleck, will blend 
with any room setting. 
End of stock line, yds 
and yds must go. 

Plugs, Sockets 
and Leads. 
Phono plugs; 3p each 
30p per dozen. 
2 pin Din spkr. plugs 
t0p each. 
3 pin Din plugs. 
15p each 
5 pin Din plugs. 
13p each. 
5 pin Din sockets 
(chassis) 7p each. 
Stereo Jack Sockets 
c/cct. 139 each. 
Phono sockets 
(chassis) 2 way 3p; 3 
way Ip; 4 way 59. 
Eft. stereo lead 5 pin 
Din to open end. 45p 
6ft. stereo lead 2 
phono to open end. 37p 
12ft. spkr. lead 2 pin 
Din to open end. 40p. 

Please add P 6 P 5p. 

100 Mixed 
Resistors 
# watt 10% all best 
quality (no ex govern- 
ment) 40p. 

Pots 
100K x 100K lins 6 Logs. 
stereo. 35p Inc. post. 
100K DP switch stereo, 
log. I5p Inc. post, 
50K single Balance. 
159 inc. post. 

4 B.A. brass nuts 
50 for 25p Inc. post. 

Speaker cabinets 
Attractively veneered 
in afrormosia, black 
front. Size approx. 
71"W x 91"D x 4}"H. 
Ready cut to take 
8" x 5" speaker. 
£1.99. P. & P. 12p. 

D. T. WICKS & CO. 49 North Station Rd, 
Colchester, Essex. Tel: (0206) 78807 

878 

www.americanradiohistory.com

www.americanradiohistory.com


BRAND NEW 
GUARANTEED 

SEMICONDUCTORS & COMPONENTS RETURN OF POST 
SOLE AGENTS FOR SOLID STATES DEVICES INC., (USA). IN U.K. SERVICE 

TRANSISTORS TTL. LOGIC I.C. NEW PRICES 
2G30) 80D 2703404 825p 40310 46p 130c213201,18p B8X28 8253 10KT281 274p 1-11 12-24 1-11 12-24 1-11 1E-24 
20302 202 2703405 462 40311 S6p RCY30 E7{p B8X00 8253 NKT401 874D £v !v 62 £; £D £v 
20303 E02 2703414 2242 40312 474p BCY3I 30p 108X61 8252 NKT402 90D 8517400 0.00 018 9147433 0.80 0.76 8N7472 0.82 0-80 
20306 425p 2103415 224p 40314 874p RCY32 502 108X76 2242 NKT403 75D 8517401 0.20 0.18 8517437 064 1108 8147473 548 0-41 
20308 80p 2N34I6 874 40320 475p 13CY33 252 B9X77 2749 NKT404 825p 8517402 0.20 018 0107438 0-64 0-60 8N7474 0-43 041 
20309 80p 2N3417 874p 40323 8242 130834 302 BS X78 2753 10701405 752 9517403 0.20 018 9107440 0.23 0-21 flN7475 045 0-44 
20371 152 2103570 81.25 40324 4742 BCY38 402 138210 2752 NKT406 624p 807405 0.20 0.18 8N7441AN 087 0-83 8107476 045 044 
20374 202 2N3572 975p 40326 875p BCY39 609 139Y11 2752 10701451 8242 8517406 0 80 0.75 8517442 086 0-81 0577480 0.70 086 
20381 224p 2703605 274p 40329 80p RCY40 502 B8Y24 15p NKT452 625p 0107407 0.80 0.75 8517443 288 270 8517481 1-40 1-38 
270404 E25D 2103606 275p 40344 2742 110242 162 B8Y25 152 NKT453 475p 8517408 0.20 0.18 9147444 2.88 2-70 9N7492 0-87 022 
2N696 202 243607 2252 40347 575p BCY43 15p 998826 1742 NKT603F8259 9147409 0.20 018 8107445 2.60 E'40 8N7483 587 0-82 
270697 17p 2703702 llp 40348 625P BCY64 8242 139827 174v NKT613F8242 8517410 0.20 0.18 9517446 100 0-95 9N7484 E00 1.86 
2N698 262 2703703 10p 40360 425p 10CY58 224D 998828 1752 NKT674F 802 0N7411 0.28 021 8517447 1.00 095 8107485 3.82 8.40 
270706 1242 2743704 llp 40361 474 BCY59 2252 138829 175p NKT677F 802 9/47412 0.48 0.48 8517448 100 0.95 9147486 0-38 530 
2N705A 1252 2513705 lOp 40362 5752 BCY80 9742 B8Y32 252 NKT713 252 95/7413 0.40 038 9107449 1.00 0-95 8517490 0.87 0.84 
2N708 162 203706 09p 40370 824p BCY70 202 108836 250 NKT781 802 6567450 0.20 0.18 0/47450 029 0-18 8517491 AN 1.21 110 
2N709 6242 2N3707 II 40406 6752 B0871 252 999837 262 1070110419 802 8107423 0.51 0.47 8107451 0-20 018 9N7492 0-87 584 
210718 252 2N3708 079 40407 40p BCY72 1752 138238 2242 NKT10439 9577427 0.48 0.45 9517453 0-20 018 8517493 087 0-84 
2N726 80p 2703709 09p 40409 524p BCZ10 2752 138Y39 22411 8742 8517428 0.80 0.75 8517454 020 0.18 8N7494 0.87 0.84 
2N727 80p 2703710 092 40410 8252 9909911 4242 BBY40 824v NKT10519 0N7430 0.23 0.16 9517460 020 018 857495 0-87 0.84 
2N914 1742 2703711 120 40467A 575p B0116 61.125 B8851 32411 8251/ 9107432 0.48 0.4E 0/47470 040 e 38 8147496 0-87 0.84 
214916 1742 2513715 81.25 40468A 352 11D121 852 998852 8252 1070120329 
2N9I8 
2N929 

80p 
225p 

2N3716 141.30 
2N3791 £2.06 

40600 
AC 107 

6752 
80p 

990123 8252 
100124 802 

139Y53 875p 
9981(54 402 

4742 
1070120339 MULLARD SUB -MIN ELECTROLYTIC 

214930 E752 2N3819 35D AC126 202 13D131 75p 138256 90D 8742 
2NI090 E241) 2103823 974p AC127 262 BD132 852 B8Y78 4742 NKT80111 C425 range axial lead 6p each 
2N1091 224p 2N3854 274p AC128 EOD BUIO !187{ B8Y79 459 775p Values: (µF/V): 064/64; 1/40; 1.6/2_5; 25/16; 2-5/64; 4/10; 4/40; 5/64; 
2N1131 25p 2N3854A 275.2 AC154 225p 13DY811 !1824 B31182 6242 NKT80112 6.4/6.4; 64/25; 9/40; 10/16; 10/64; 125/25; 16/40; 20/16; 20/64; 25/6-4; 
2371132 252 2143955 2742 AC176 252 BDY17 £1.50 109190 674D 974p 25/95; 32/10; 32/40; 32/64; 40/16: 50/6-4; 50/25; 50/40; 64/10; 80/25; 
2N1302 174p 2N3855A 802 AC187 625p 131/818 11.76 B8Y95A 1E4D NKT80113 80/16: 80/25; 100/6-4; 125/10; 125/16; 200/6-4; 200/10; 320/6-4. 
2141303 
2701304 

174p 
E252 

2373856 802 
2N3856A 862 

AC188 
ACY17 

8742 
2752 

990819 £1.975 
101)820 £1-125 

139W41 424D 
138W70 2742 

£1.12 
NKT80211 

2N1305 225p 2N3858 252 ACYIb 25D 1011838 9752 C)1] 759 9242 SILICON RECTIFIERS 
2N1306 252 2703858A 80p ACYI9 252 BDY60 £1.25 0424 2759 NKT80212 
2N1307 252 25/3859 2752 ACY20 25p BDY61 £1.25 C425 55p 925D P1 50 100 200 400 600 800 1000 1200 
2N1308 80p 2N3859A 8242 ACY21 25p 1011862 £1.00 C426 40p NKT80213 IA Op Op 102 llp 122 162 20p 
2N1309 302 2103800 30p ACY22 202 BF115 262 C428 874D 9242 3A 16p -- 2252 802 
2141507 1742 2103886 £1.50 ACY28 EOp BF117 475p 0744 802 NKT80214 6A --. 262 802 8242 35p 
2N1613 262 2103877 40D ACY40 202 BF163 8742 D16P1 8742 925D 10.4 -- 6242 2750 662 7742 8652 9752 61.86 
2N1631 862 2573877A 409 ACY41 252 13F167 182 016P2 402 NKT80215 15A -_ 5742 6242 7742 902 9750 21.20 £1.675 
2161632 80D 2N3900 874p ACY44 40p 131,173 19p D16P3 874D 9252 35A 802 902 £1.00 111.25 £1.50 £2-60 
2NI638 2742 2N3900A 40p A0140 5242 BF177 80p D16P4 40D 10KT60216 I amp and 8 amp are plastic encapsulation. 
2701639 2742 2N3901 9742 A0149 67}p BF178 802 0E8102 80D 9252 

DIODES & RECTIFIERS 2N1671B £1 00 
2N1711 252 

2N3903 862 
2703904 352 

AD150 
AD161 

112{p 
875p 

AFI79 80D 
BF180 852 

GETi13 EOD 
GET114 202 

0C20 76; 
0C22 502 

2N1899 
2N1893 
2312147 
2N2148 
2N2160 
2702193 
2702193A 
2N2194A 
2N2217 
2N2218 
2N2219 
202220 
2N2221 
2N2222 
25;2270 
2102297 
2702368 

8252 
8752 
8242 
674p 
6752 
40p 

4252 
802 

2752 
28p 
282 
252 
252 
802 

474p 
802 

1742 

2N3905 8752 
2703906 874p 
2N4059 1752 
2N4059 IOp 
2704060 1242 
2704061 1243 
2704062 1242 
2N4244 4742 
2704285 1742 
2N4286 1742 
2704287 1742 
2514288 175p 
2N4289 1752 
2704290 1752 
2N4291 174;2 
2704292 125 
2704303 475D 

A0162 
A70106 
A70114 
AF115 
AF116 
AF117 
A 111 
AF119 
AF124 
AF125 
AFI26 
AF127 
AF139 
A70178 
AF179 
AF180 
AF181 

875p 
4252 

252 
252 
252 
262 

8252 
202 

2252 
20p 
209 

1752 
875p 
4242 
725p 
6252 
424p 

BF181 8252 
1370184 252 
BF185 424p 
1070194 1752 
BFI95 16p 
10F196 4242 
BF'197 425265D 
1370198 425p 
1370200 6252 
B70224 142 
1070225 102 
BF237 282 
BF238 282 
BF244 292 
131-W61 475p 
9970X12 225p 
BFX13 2.253 

0E8118 20D 
0E8119 202 
0ET120 6243 
(1E8873 1242 
GE8880 80p 
OET887 202 
0ET899 2E4D 
0E1'890 2E52 
GET896 224p 
GE8897 2252 
0ET898 224v 
61J400 £1.075 
212420 £1.125 
MJ421 21.12} 
MJ430 £14024 
MJ440 969 
MJ480 9752 

0C23 60p 
0C24 802 
OC25 502 
OC28 2752 
OC28 6E4D 
0C29 
0C35 

ß25p 

0036 624p 
0C41 225p 
0042 25p 
0044 20D 
0045 1242 
0046 159 
0070 16p 
OC71 124p 
0072 1243 
0074 8252 

IN34A 102 AA119 79 BAX16 125p F913/4 225D 
IN914 7p AA129 152 10AY18 1752 OAS 172 
I149I6 7p AA7.13 129 BAY31 7p 0A10 202 
I144007 20p AA7.15 12p BAY38 26p 0A9 lOp 
1844 7p AAZl7 lOp BY100 15D 0A47 82 
I8113 162 BA100 15p 138103 22p 0 A7 7p 
I8120 122 BA102 252 BY122 475p 0A73 10p 
I8121 142 BA110 252 BY124 152 0A79 7p 
18130 Op BA114 15p 998126 152 0A81 8 
I8131 lOp BA115 72 BY127 17p OASIS IOp 
18132 122 BA141 172 B1164 67p OA90 7p 
18920 72 BA14'S 172 BYX10 222 OA91 79 
18922 82 BA144 122 BYZIO 85D OA95 7p 
18923 121) BA145 17p BYZ11 820 OA200 70 
18940 5p BA154 122 B8Z12 30p OA202 lOp 

BAXI3 6p BYZI3 2152 TIV307 502 

2N2369 
2N2369A 
2N2410 

1752 
1742 
420 

2N5027 5240 
2705028 6742 
2705029 474p 

AF239 
AF279 
AF280 

4242 
475p 
6252 

9970X29 802 
BF X30 80p 
BFX42 875p 

MJ481 £1.26 
MJ490 £1.00 
MJ491 11.875 

0075 225p 
0076 225p 
0077 3011 

TRIACS BRIDGE RECTIFIERS 
2512483 275D 2315030 4242 AF211 8242 BFX44 8752 MJ1800 £2.175 0081 E0p 8C35D £1125 805113 £1.95 A. PIV A. PIV 
2102484 
2N2539 
2N2540 
2N2613 

8242 
22411 
2242 
852 

2105172 125p 
2N5174 624P 
205175 5242 
2705176 45D 

A8Y26 
A8Y27 
A9Y28 
A8Y29 

262 
875p 
2752 
275p 

131/X68 8742 
BFX84 252 
BFX85 824p 
BFX86 25p 

MJE340 625D 
SIJE520 802 
MJE521 78D 
MPF102 4242 

008113 2201. 
0083 250 
0084 28p 
00139 824p 

8C36D £100 
8C40D £1.SO 
8C41D 21-20 
804513 £1.824 

40430 975p 
40486 95p 
40528 7243 
40430 £1.30 

1 100 475p 
1.4140 525p 
2 50 552 

4 50 80p 
4 100 702 
4 400 96; 
6 50 11242 

2N2614 80p 21052324 80p A9Y36 25p 9970X87 275p 917070103 8759 OC140 8242 SC46D £1-424 40432 61.37 2 200 70p 6 200 8749 
2N2646 625p 2N522-45 45p A9Y50 25p BF388 252 067070104 8711) 00170 80p 8C50D £2'06 40512 £1.46 2 400 80p 4 400 61125 
2N2696 
2102711 

8240 
252 

2705240 425p 
2705249 8742 

A97'51 
A8Y54 

325p 
262 

BFX89 624p 
BF7C93A 702 

MPF105 8743 
MP93638 825D 

OC171 8op 
00200 40p 

2N2712 252 2N5265 63.25 A9Y86 324p BEY 10 824p NKT0013471p 00201 00p THYRISTORS (SCR) MULLARD C280 M/FOIL 
2702713 275p 2105266 £275 AU103 £1.25 '131211 425p NKT124 4252 00202 75p PIV 50 100 200 300 400 CAPACITORS 
2702714 809 2315267 22.825 A9Z21 425p 9970817 2252 N70T125 2742 0C203 424D IA 25p 274p 3752 402 4752 0.01, 0022, 0-033, 0.047 8p each 
2N2865 8241) 2515305 374p 11C107 100 1070818 8252 NKTI26 2752 OC204 425p 4A 475D 562 5742 - 774p 0068, 0.10 .. 4p each 
2142904 802 2N5306 409 13C108 lOp BFY19 3242 NKT128 275D 00205 902 7A - 8752 9242 -£1.1E62 0.15, 0.22, 0.33 .. .. 6D each 
2N2904A 8259 2N5307 3750 BC709 102 13170820 41.80 1070T135 2749 00207 76D TIC47 0.6 amp. 200 PIV 662. 0.47 .. .. .. Op 
2512905 8752 2N5308 874 BC113 15p BFY`51 4252 NKT137 8243 OCP71 424p Also 12 amp. 100 PIV 75D 068 .. .. .. 112 
2N2905A 409 2705309 8242 BC115 15p BFY24 459 NKT210 802 ORP12 509 2513525 at 21.1242 lµF .. .. .. 142 
2702906 25p 2515310 425p BC116A 15p BFY25 262 NKT211 802 070P61 601/ 15µF .. .. .. 212 

VEROBOARD 2N2906A 2749 2705354 2752 BC118 lOp 13701'26 202 10701212 802 P346A 225D 2.2µF .. .. .. 262 
2N2907 802 2N5355 2742 B0121 202 BFY29 502 1006T213 802 1I834 624p 0.15 0.1 

WIRE -WOUND RESISTORS 
2-5 watt 5% (up to 270 ohms 

only). 7p 
5 watts 5% (up to ß.2113 only), 90 
10 watt 5% (up to 25kO only), 

lop 

2702923 152 
2N2924 15p 
22925 152 
2N2926 

Green 14p 
Yellow lE4p 
Orange 124p 

2315356 825p 
2N5365 4742 
2N5366 3252 
2N5367 6742 
2N5457 3753 
28005 75p 
29020 £2-00 

130122 
13C125 
BC126 
BC140 
BC147 
130148 
BC149 

E02 
202 
202 

8742 
102 
102 
12p 

BFY30 502 
1070841 502 
1070843 8259 
B1,250 232 
BFY51 20p 
BFY52 23p 
1370853 1742 

NKT2I4 2252 
10KT215 224p 
10708216 875D 
NKT217 4243 
NKT219 30p 
NKT'223 274D 
1070T224 252 

T1ß43 E7D 
11844 lOp 
11845 lOp 
T1948 112 
TI947 llp 
TI948 1240 
T1949 125p 

Matriz Matrix 
24 x 35 in 1742 200 
24 x 5in 212 24D 
38 x 32in 212 24p 
38 5 5in 2742 274p 
5 x 17m (Plain) 852 - 
Vero Pisa (Bag cl 36) 202 

2N3011 30p 
2103014 3252 

28102 602 
28103 25p 

BC152 
BC157 

1742 
202 

BFY56A 6742 
BFY75 80p 

NKT225 2242 
NKT229 30v 

TI850 175D 
8I851 1242 

Vero Cutter 452 
Pin Insertion Toole (1 and 15 POTENTIOMETERS 

2703053 1p 28104 262 10C158 112 13F276 424p NKT237 352 T1952 1249 matrix) at 552. Carbon: 
2N3054 46p 28501 824D B0159 122 BFY77 6742 NKT238 25p 81853 MD Log. and Lin., leaº switch, lap. 

HEAT SINKS 2N3055 822 28502 862 BC160 8243 BFY90 13752 NKT240 274v T1860 224D Log. and Lin., with awitch, 25p. 
2N3133 302 28503 274p BC167 llp BFW58 2752 NKT241 2742 TI861 252 4.8 x 4 x lin Finned for Two Wire -wound Pots (3W), 88p. 
2N3134 80p 3N83 40p BC1688 109 BFW59 252 N70T242 202 TI862 274D TO -3 Trans., 482. 4.8 x 2 x lin Twin Ganged Stereo Pote, Log. 
2N3135 252 314128 70p BC1680 llp BFW60 259 NKT243 82511 T1P29A 50D Finned, tor One TO -3 Trust., and Lin., 40p. 
2703136 252 3N140 7753 BC169B llp BPX25 £1.86 NKT244 1752 TIP30A 60p 332. For 80-1, 2423 For TO -5- PRESETS (CARBON) 2N3390 252 370141 724 99C1690 329 BPX29 £1.80 NKT245 202 TIP31A 624p 6p Finned. For TO -18, Sp 
2703391 
21033914. 
2N3392 
2N3393 
2N3394 
2N3402 
2N3403 

202 
802 

1712 
15p 
162 

225p 
2252 

3N142 662 
370143 8752 
370152 874p 
H.C.A. 6252 
40050 650 
40251 8242 
40309 8242 

BC170 
13C171 
13C172 
13C175 
B0382 
BC183 
B0184 

1259 
ISD 
159 

2242 
102 
092 
112 

BPY10 £1.45 
BRY39 8742 
139)(19 1742 
BS X20 1741) 
BSX21 874D 
108X26 462 
998X27 4742 

NKT261 20D 
NKT262 300 
NKT264 E0v 
NKT271 202 
NKT272 209 
1070T274 202 
NKT275 202 

TIP32A 752 
TIP33A 

£1-0252 
TIP34A £2.05 
TIP35A £2'90 
TIP38A 08.68 

Finned. 0.I Watt 8p VERTICAL 
0-2 Watt 8v OR 
0.3 Watt 742 HORIZONTAL RESISTORS 

Carbon Film 
5- watt 5%, lv. 4W, 1W & 2W 
} watt 5%, 1v. E24 Series. 
4 watt 5%, 2p. 

THERMISTORS 
R53 (910) 61.275 VA3705 960 

Post & Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MIN.) } w 2% M/0 4p. K151 (110 122 VA1077 201) 

Matching charge (audio transistors only) 152 extra per pair. 1 watt 10%, 252. 2W & 41Y Mullord Thermlatore also in 
Prices subject to alteration without prior notice. 2 watt 10%, 613. Eí5 Series. stock. Please enquire. 

Tel. 01-452 0161/2/3 A. MARSHALL & SON Sendu15p `2.E C wI st (24 eh e save 
semi 

CALLERS WELCOME 

Telex 21492 28 CRICKLEW.00D BROADWAY, LONDON, N.W.2 sas 
9-6.08 

TDR:p'RI. 
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Philips 580 
Stereo Amplifier 
(List 629.00) 
Rogers Ravensbrook II 
Stereo Amplifier in teak 
case (List 652.50) 
Rogers Ravensbourne 
Stereo Amplifier in teak 
case (List 664) 
Metrosound ST2OE 
Stereo Amplifier in teak 
case (List 639.50) 
Goldring GL75 
less cartridge (List 64161) 
G d SP25 Ill with 
Goldring G800 cartridge 
(List 62835) 
G d AP76 
less cartridge 

BUDGET HIGH-FIDELITY STEREO SYSTEMS 

PREMIER STEREO SYSTEM "ONE' Consists of the new Premier 800 
pli transistor stereo amplifier, Garrard 2025 T/C auto manual record player 
unit fitted etereo mono ceramic cartridge with diamond stylus and mounted 
in teak finish plinth with perspex cover and two matching teak finish loud- 

" speaker ysten's. Absolutely complete and supplied ready to plug in and 
play. 800 amplifier has an output of 5 watts per channel with inputs for 
ceramic and magnetic pick-up, tape and tuner also tape output. socket and 
headphone socket. Controls: Bare. Treble, Volume, Balance, Selector, Power 
on/off. Mono/Stereo switch. Stereo Headphone socket. Black leatherette 
cabinet with aluminium front panel. Size: 121' x fij' x 21'. (Amplifier 
available separately if required £18-25. Carr. ani). 

PREMIER STEREO Sl'STEMI 'T li 1(1. E". This 

giresists 
of KLING/ER KC903 stereo amplifier 

ving 6 watts cos per channel with Bass. Treble, 
Volume and Balance Controls. Inputs for Magnetic 
and ceramic pick-up, tuner, tape in and out. Stereo 
earphone socket. Garrard SP25 Mk. III in teak 
finish plinth with cover and fitted Sonotone 
9TAHCD diamond stereo cartridge. A pair of HMF 
Speakers size 161' x 101" x 9' fitted EMI units 

ncomplete the matching system. ONLY 557.75. 
Carr. el 7... 

carr. £1'75 
PREMIER STEREO 
SYSTEM "TWO", a 
above but with Garrard 
SP25 MK III and mag- 
netic cartridge. ONLY 
448- '.,rr. £1.75 

FREE 
STEREO 
HEADPHONES 

and all leads and 
plugs supplied with 

PREMIER HI-FI OFFERS 

£21.00 
£39.50 
£49.00 
£28.50 
£29.00 
£15.50 
£19.50 

Garrard 3500 with 
Sonotone 9TA stereo 
cartridge (List 615 50) £9.97 

G d 2025 TIC with 
Sonotone 9TAHC 
Diamond Cartridge 
Garrard 2025 T/C with 
Sonotone 9TAHC 
Diamond Cartridge 
ready wired in teak plinth 
with cover 

Carriage and Insurance SOp extra any 
item. 

£9.97 

£14.00 

FREE CASSETTE 
every 

TAPE CASSETTES 

C60 (BÓn.) 37P iiórs 
C90 (rin.) 62p ,1 s0 

C120 (mill) 87P 
P. & P. 5p. 

HEAD CLEANER with 
10 cassettes purchased. 

All cassettes can be supplied with library cases 
at 3p. extra each 

SP25 MKIII SPECIAL ! 

/ GARRAIRD SP25 MK 
III SINGLE RECORD 
PLAYER FITTED 
fIOLDRIN(1 800 MAG- 
NETIC STEREO CAR- 
TRIDGE as available. 
COMPLETE IN TEAK 
PLINTH WITH RIGID 
PERSPEX COVER. 
Total list price over £34. 

PREMIEI! PRICE 

£1890 

HI-FI STEREO 
HEADPHONES 
Designed to the highest 
possible standard. Fitted 
28in speaker units with 
soft padded ear snuffs. 
Adjustable headband. 
8 ohms impedance. Com- 
plete with Oft lead and 
stereo Jack plug. 

£2'47 P.pA P. 

STEREO STETHOSCOPE SET Low imp. £1.25 
P. A P. 10p 

MONO STETHOSCOPE SET Low imp. 52p. P. s P. lop. 

E.M.I. 13 x 8in. 
HI-FI SPEAKERS 

Fitted two 21in tweeters and 
crossover network, Impedance 
8 or 15 ohm. Handling capa- 
city 10W. Brami n . 

£3.47 l'e *P. 40p 

NEW LOW COST PREMIER 
800 STEREO AMPLIFIER 

A truly high quality stereo amplifier -compare the 
'peeification, compare the price. Output: 5 watts per 
channel. Frequency response: 30-20,000 Hz = 2 db. 
Distortion: I4a Output Impedance 8 ohms nom. Inputs 
equalised to R.I.A.A. Magnetic 4mV. Ceramic 100mV. 
Tuner 100,oV. Tape 100mV. Tape out 150mV. Dln 
sockets for inputs and outputs. Stereo headphone 
socket. Attractive slim line design black leatherette 
abinet with aluminium front panel Siae 125' a 81' a 

ONLY £1625 Carr. 40p. 

WELLER "EXPERT" BOLDER 
GUN. Saves time and simplifies 

soldering in the home and service 
dept. Two position trigger gives instant 

dual heat. 100/140 
watt!2 0 volt A.C. £4'25 P 

90p 

"Marksman" Soldering Iron. Lightweight A. pencil bit. 
Heal for regular bench use and around the home. 25 
watts. 240 volt A.C. £1.50 P A P 15p 

' VERITONE'r RECORDING TAPE 
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG 
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED. 
TENSILISED to ensure the most permanent base. Highly resistant to break- 
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth 
output throughout the entire audio range. Double wrapped -attractively boxed. 
LP3 3' 250' P.V.C. 28p LPI 51' 1200' P.V.C. 75p 
TT3 8' 450' POLYESTER 37p DTI 61" 1800' POLYESTER 41.12 
DT3 35' 800' POLYESTER 57p TTI 51' 2400' POLYESTER £I 87 
SP5 5' 800' P.V.C. 42p SP7 7' 1200' P.V.C. 829 
LP5 5' 900' P.V.C. 50p LP7 7' 1800' P.V.C. 75p 
DT5 5' 1200' POLYESTER 75p DT7 7' 2400' POLYESTER £1 25 
TAPE SPOOLS 3' 6p, 5', 51", 7' Bp, TT7 7' 3600' POLYESTER £250 
Post and Packing 3' 5p, 5', 51', 8p, 7' 10p. (3 reels and over Poet Free). 

PREMIER RADII 
10& 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 345112639 
HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTEN HAM CT, RD. TEL:01-636 3451 
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PRACTICAL 
WIRELESS 

VOL 47 NO10 
Issue 780 

FEBRUARY 1972 

Preview '72 
THIS is the first issue of P.W. to hit the bookstalls, or land 

on your doormat, in this brand new year of 1972. As you 
read these lines, the Christmas and New Year festivities 
will be receding into the past with, we hope, a rosy nostal- 
gic haze. On the other hand, these notes are being written 
in the rather hectic period just before, as they say, the 
holiday breaks out. The mood at the moment of writing is 
perhaps more of looking back over the year that has gone, 
whereas a more appropriate theme for the moment of read- 
ing is 'never mind all that-we are more interested in what is 
to come.' Therefore, bowing to popular demand, here is a 
brief preview of some of the items we have in store for the 
coming year. 

Observant readers will note that we have kicked off with a 
meaty start. The quality hi-fi stereo system, transistor 
oscilloscope (which was shown at last year's Audio Fair), 
a car rev -counter, a gate dip oscillator, notes on SSB 
reception, Take 20, IC of the Month and all the other 
regulars is a fair mixture. Next month is something of a 
special issue and will feature a novel cube radio you will all 
want to build, a car radio signal booster to give that extra 
something to your mobile radio reception and a special DX 
Data wall chart which incorporates information not hitherto 
published in this country. 

The line-up of interesting constructional projects jostling 
for publication include the digital clock which aroused 
such interest at the Audio Fair, a shortwave receiver 
covering from 1 7-30MHz, a simple wobbulator for the MW 
band, a THD distortion meter, a 2 -metre FET converter, a 
transistor tester, a 160m converter, and many more, includ- 
ing some surprise items. Articles on installing car radios, 
on how to use the oscilloscope (with many waveforms) and 
thermionic devices in modern electronics will number 
among the supporting features. 

The May issue will include a special extra 8 -page supple- 
ment and will be of great importance as it will introduce full 
constructional details of a hi-fi amplifier of radical design, 
specially developed for P.W. Using ICs, and constructed 
for low -profile presentation, this new design should cause 
quite a stir in the world of audio. 

These, then, are some of the things we have in store for 
the coming year and there will, of course, be others intro- 
duced into the schedule as convenient. Since we are now 
unfortunately unable to supply back numbers make sure yóu 
get your copy every month by placing a regular order with 
your newsagent or taking out a subscription. We'd hate you 
to be disappointed! 

W. N. STEVENS-Editor 

NEWS AND COMMENT 
Leader 
News... News... News.., 
Electronotes by S. Ginsberg 
Letters 
On the Short Waves 

by Malcolm Connah and 
David Gibson, G3JDG 

Practically Wireless by Henry 
New Books 
MW Column by Charles Molloy 

CONSTRUCTIONAL 
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Transistorised Oscilloscope -Part 1 

by J. Ransome 884 

Gate Dip Oscillator by B. Wood 889 

Car Rev -Counter by A. Lester -Rands 894 

Adapting for SSB Reception 
by R. F. Graham 900 

Quality Hi-Fi System -Part 1 

by C. R. Bradley 904 

Take 20, No. 33, 
Two Transistor Radio, 
by Julian Anderson 930 

OTHER FEATURES 
Transistor Circuitry for Beginners, 

Part 5 by H. W. Hellyer and 
Michael Hollier 

IC of the Month, 
S.G.S. TBA 631 Audio 
Detector!Amplifier, 
by L. A. J. Ireland 

Going Back by Colin Riches and 
Arthur Dow 

912 

929 

933 

MARCH ISSUE WILL BE 
PUBLISHED ON FEBRUARY 4th 

©IPC Magazines Limited 1972. Copyright In all drawings, photographs and articles published In "Practical Wireless" Is fully protected, and reproduction or imitationµ in 
whole or In part are expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure that the advice and data given to readers are reliable. 
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices are those current as we go to press. All correspondence intended for the Editor 
should be addressed to Fleetway House, Farringdon Street, London, EC4A 4AD. Queries must be accompanied by a stamped, addressed envelope. Address correspon- 
dence regarding advertisements to Advertisement Manager, Fleetway House, Farringdon Street, London, EC4A 4AD. 
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NEWS... NEWS... NEWS... 
Wiring Board 

Al234S 
8 

M 

6 7 8 9 101112131415n 
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Nippiboard is a simple to use 
multi -purpose printed wiring 
board. It has a specially designed 
layout that can be used as a basis 
on which to assemble several 
kinds of circuit, including ampli- 
fiers, oscillators, tone circuits, 
switching circuits, timers, etc. 

The list is formidable, but it 
can be done on one basic Nippi- 

board pattern with up to four or 
five small transistors. And the 
amazing thing is that one Nippi- 
board Type la or lb is little larger 
than a matchbox. 

There are two ranges at present 
available: Range 'A' has an 
s.r.b.p. base and Range 'B' has a 
fibreglass base. The s.r.b.p. base 
is cheaper and easy to work with, 
but the fibreglass base overcomes 
some of the problems of "move- 
ment" in extreme atmospheric 
conditions. All Nippiboards are 
flux varnished to keep the copper 
clean and make soldering easier. 

If larger circuits are multiple 
circuit systems or building blocks 
are required, Nippiboard can be 
obtained in nine different arrange- 
ments covering between one and 
ten basic patterns. Type la single 
basic pattern as shown costs 15p. 
NIP Electronics, P.O. Box 11, St. 
Albans, Herts. 

Mini Scope 
The Tektronix Type 211 is an all 
solid state miniature oscilloscope 
with double insulation, and is 
designed for use in severe en- 
vironments. Bandwidth is 500kHz. 
Weighing only 3 pounds and 
measuring 3 x 514 x 9in., the Type 
211 operates from a.c. line or up 
to 5 hours on internal batteries. 
Deflection factors are lmV/div to 
50V/div. Sweep rates extend to 
1ILs/div. 

In many industrial applications 
it is frequently necessary to 
"float" an oscilloscope. The Type 
211 may be elevated to 700 Volts 
above ground when operated from 
batteries, and to 250 Volts r.m.s. 
above ground from a.c. Trigger 
controls are simplified to one 
rotary control. A bright baseline 
is provided at all sweep rates, 
even with no signal in. When a 
signal is received, the oscilloscope 
triggers on the signal. Internal 
and external trigger circuits pro- 
vide stable displays from about 
seven hertz to at least 500kHz. 
Price delivered in the UK is:- 
Type 211 Oscilloscope £262 includ- 
ing batteries. Duty £29.60. Fur- 
ther information available from: 
Tektronix U.K. Ltd., P.O. Box 69, 
Harpenden, Herts. 

"Verobox" 
Vero Electronics announce the 
introduction of the "E" Series 
range of cases. The basic shell 
is identical to the "D" Series but 
since no front trim is fitted, a 
slightly larger front panel is 
required. 14 UNF Front Panel 
fixing screws are included and 
the case is finished in R.A.F. blue 
grey hammertone. Vero Elect- 
ronics Ltd., Industrial Estate, 
Chandlers Ford, Hampshire, SO5 
3ZR. 

Duplex 25 

The new Duplex 25 speaker from 
Metrosound handles a full 25 
Watts of power. It has two 
speaker units-one long throw 
cone type and the other a radic- 
ally different electrostatic unit 
based upon an entirely new 
patent. The electrostatic unit is 
mounted behind a lenticular 
grille. The other is fronted by a 
specially woven acoustically trans- 
parent vinyl cloth. Impedance is 
8 ohms. Response 40-18,000Hz. 
Dimensions: width 1612in., height 
2712in., depth 12in. 

The smaller version is also avail- 
able. Called the Duplex 15 it 
handles 15 Watts and like its big 
brother it uses both cone and 
electrostatic units. Impedance 
8 ohms. Response of the Duplex 
15 is 45-17,000Hz. Dimensions: 
width 1814in., height 1814in., depth 
812in. For both models the electro- 
static unit is energised by a 
supply voltage of 190-250V, 50- 
60Hz. Prices: Duplex 15-£32. 
Duplex 25-£52. Metrosound 
Audio Products Ltd., Audio 
Works, Carters field Road, Wal- 
tham Abbey, Essex. 
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NEWS... NEWS... NEWS... 
Moon Laser 
A group of scientists of the 
Moscow Physics Institute and the 
Crimean Astrophysical Observa- 
tory of the U.S.S.R. Academy of 
Sciences have carried out sessions 
for laser locating the angular 
light reflector put on the moon 
by the Apollo -15 crew. Clear 
return signals were recorded. 

The angular reflector was 
placed in the south-east part of 
the Sea of Rains in the foothills 
of the lunar apennines, on the 
dark side of the lunar surface. In 
order to sight the telescope on it 
as accurately as possible a small 
crater was selected on the illu- 
minated part of the moon. Know- 
ing the bearings of this crater and 
the reflector, one can calculate 
the angular distance between 
them. The calculations necessary 
for sighting the telescope on the 
light reflector were done at the 
Academy's Institute of Theoretical 
Astronomy. 

One of the most important 
tasks of the experiment-the 
accurate sighting of the laser 
device on the target-has been 
solved. 

The current experiment is a 
continuation of the work to in- 
vestigate the "earth -moon" system 
by the laser location method. The 
first Soviet laser locating experi- 
ment, for spotting the French 
reflector mounted on Lunokhod-1, 
was carried out in December 1970 
when the measuring accuracy of 
the distance to the reflectors was 
of the order of a few metres. 

A distinctive feature of the 
present experiment is that it was 
possible for the first time to 
measure the distance to the 
American angular reflector. 

American scientists failed to 
locate the French reflector 
mounted on Lunokhod-1. This was 
apparently due to the different 
methods of calculating the 
assumed bearings of the reflector. 

Detailed processing of the 
results obtained during the loca- 
tion sessions will make it possible 
to adjust thoroughly many impor- 
tant characteristics of the "earth - 
moon" system. 

Decade Boxes 
Two relatively miniature resist- 
ance and capacitance decade 
units are now available from 
Londex. 

Features of Logade units include 
single -knob operation over the 
entire range of four decades, and 
push -fit terminal sockets accept- 
ing standard 4mm plugs. 

Resistance Decade Type Rl has 
an overall range of 100 ohm up 

5a 

to 680h11, with a tolerance of 
±2 per cent. Maximum operating 
voltage is 500V r.m.s., and the 
rating is 1W continuous. 

Capacitance Decade Type Cl 
has an overall range of 100pF up 
to 0.68/iF, with a tolerance of 
± 10 per cent. Maximum voltage 
ratings are 1,000V d.c. or 400V 
a.c. Descriptive leaflet (List 253) 
is available from: Londex Limi- 
ted, 207 Anerley Road, London, 
SE20 8EW. Telephone: 01-778- 
3111. 

Logic Probes 
from C.I. 
Circuit Integration have an- 
nounced the introduction of a 
new product line-a series of 
Logic Probes. 

These pocket -sized probes are 
designed for the testing of all 
types of equipment incorporating 
Integrated Circuits. The units are 
powered by the equipment under 
test, and colour -coded readout 
lights at the probe tip give a 
clear, accurate indication of 
"true", "zero" or "pulse" condi- 
tions. 

The units can be used with 
virtually any DTL/TTL IC system, 
including calculators, business 
machines, numerical control 
equipment, computers etc., as an 
invaluable aid to field service 
engineers, and as a testing device 
during laboratory development 
and maufacture. 

There are five models in the 
series, covering the testing and 
advanced testing of logic systems 

from 4.7V d.c. to 15V d.c. All 
models incorporate overload pro- 
tection to protect the circuit 
under test. 

Full details available from:- 
Circuit Integration Ltd., Davey 
Rd., Astmoor Industrial Estate, 
Runcorn, Cheshire. Tel.: Run- 
corn, 75973/6. 
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THIS oscilloscope was specifically designed for 
the first Project Autumn Competition. The 
most important rule (in the writer's opinion) 

of that competition was that all components should 
be readily available; to this the designer has added 
his own requirement that all circuitry should be 
completely proved and easily set up using simple 
test -gear. To the writer there is nothing more frus- 
trating than building up a circuit exactly to the 
published plans only to find that it does not work 
because certain component values have been deter- 
mined empirically and are highly specific to the 
valves or transistors used in the original equipment. 
Also, any design that calls for elaborate setting -up 
or requires specialised test gear for accurate 
calibration is bound to have an appeal limited to 
those having either well lined pockets or industrial 
contacts. 

In this design, none of the components is stretched 
to its limits and this offers the constructor the ability 
to substitute a wide variety of transistor types for 
those shown-where transistor selection is somewhat 
critical this is indicated in the text. If the unit is 
assembled in the order described then the only 
test -instrument required is a milliameter capable of 
reading currents in the ranges 0-10mA and 0-500mA. 

It was thought desirable to make the unit as 
portable as possible so that it could be used for field 
work. This, of course, requires that the unit should 
be capable of working from batteries. A quick 
calculation revealed that the power consumption 

PART 1 

/-1 

0 

would be such that the use of dry batteries would 
be out of the question so it was decided that 
secondary cells would be used as the power source. 
The obvious choice of supply voltage is 12V as this 
is readily available from car batteries. 

In order to reduce the weight of the unit, no 
provision for working from the mains has been 
incorporated, though a 12V power supply can easily 
be built. 

The use of a 12V supply means that the use of 
valves in the circuit is undesirable from the point of 
view of efficiency and for this 
reason it was decided to use 
transistors throughout. The em- 
ployment of solid state circuitry 
enables both weight and power 
demand to be minimised. 

The circuitry and construction 
of the oscilloscope will be des- 
cribed in sections starting with 
the power supply. A block dia- 
gram showing the relationship 
of these sections to the finished 
project is shown in Fig. 1. By 
tackling each section as it were 
in reverse, each section can be 
checked and will be fully func- 
tional on completion. 

0 
J 

OSCILLOSCOPE 
The complete unit is housed in a metal case, the 

construction of which is shown in Fig. 2. No precise 
drilling details are given as these will vary according 
to the components used. 

As the layout is completely uncritical the chassis 
can, in fact, take any conversion form. Indeed there 
is no need to have a special chassis made as there 
are many manufacturers of standard ranges of cases 
and chassis who regularly advertise through the 
columns of this journal-any of their products will 
be satisfactory if made from aluminium or other 

X 
Deflection 

amp Shift 

Focus 

Brightness 

HT 

EHT 

Power 
12V unit 

EHT 

Fig. 1: Block diagram showing the relationship between the various 
units which will be described separately. 

i 
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non-magnetic material. 
Each component unit will now be 

described in the suggested building 
sequence together with the appro- 
priate testing procedures. 

POWER SUPPLY 
UNIT 

This was the only part of the 
whole unit which presented prob- 
lems from the design point of view. 
The total h.t. power demand is 3-4 
watts and the e.h.t. demand is a 
little over 1W so that allowing for 
a conversion efficiency of, say, 60 
per cent, the power input to the 
primary must be in the order of 
8W. Using saturated switching cir- 
cuits it is possible to obtain this 
sort of power from a single -ended 
stage but, unfortunately, all the 
attempts by the writer to attain 
this theoretical goal ended in failure or disaster! 

The next type of circuit to be tried was the push- 
pull oscillator. Whilst this circuit worked reasonably 
;well, the construction of a suitable transformer 
appeared to be beyond the scope of this constructor 
as either one used an inordinate number of turns 
to get a primary inductance that was satisfactory 
on the standard range of pot -cores available, or one 
used a pot -core which is not readily available. After 
much experimentation the circuit shown in Fig. 3 
was developed. 

The use of a multivibrator circuit does not seem 
to offer theoretical advantages over its competitors. 
Its principle disadvantages being the lower efficiency 
and the use of more passive components. To the 
practical constructor, however, it has three major 
advantages: 

a) it does not stall under heavy load 
b) it is a first-time starter 
c) the construction of the transformer is not 

critical 
Of these (c) is most important in that the 

transformer windings do not have to be neat, tidy 
and accurate so long as an ade- 
quate turns ratio is maintained. 
The writer constructed three of 
these units with differing tran- 
sistor types and succeeded in 
getting all three to work first 
time. 

The circuit operation is quite 
straightforward. Trl and Tr2 
form a simple common emitter 
multivibrator. The collector load 
for each transistor is provided 
by the primary of the trans- 
former T1. The resonant fre- 
quency of the circuit is made 
as high as possible so that the 
primary inductance can be mini- 
mised, for by reducing the pri- 
mary inductance we lower the 
number of turns required on the 
primary of the transformer. 
This has the effect of reducing 
the turns -per -volt characteristic 
of the transformer and eases 

R1 
1k 

Tr 2 
oC35etc. 

12V input 

o 

Fig. 2: The basic dimensions of the case used for the prototype and 
its contruction. 

construction of the high voltage secondary. 
For the circuit shown the total primary inductance 

is in the order of lmH and the turns/volt relation- 
ship is 1.5 turns -per -volt. 

The secondary of the transformer is wound to 
give an equivalent r.m.s. output voltage in the region 
of 220V. As the voltage waveform from the trans- 
former is a peaky triangular shape rather than the 
more conventional sine wave, measurement of the 
output voltage by means of the normal a.c. voltmeter 
is misleading and the only valid way of checking the 
circuit is to measure the d.c. output from the recti- 
fier. Thus we refer to an equivalent r.m.s. output 
rather than the true peak -to -peak output. 

The secondary of the transformer provides power 
for the hut. rail via the bridge rectifier D1 -D4 and 
the smoothing and stabilising circuit of C3, R3, ZDl 
and C4, and for the e.h.t. line via the voltage doub- 
ling circuits of C5, D5 and D6 and the associated 
smoothing capacitor C19. This circuitry is completely 

CCKGO76) 

C5 

C20 
1000yF 

D6 

R3 

i C19 
01uF 
i 

ZD1 + C4 

T1yF 

lowW 

OEHT 

HT 
+100V 

Fig. 3: The power supply circuit which provides the three different 
voltages necessary. 
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conventional and does not warrant further discus- 
sion here. 

The complete power supply is built on to the back 
of the chassis; the siting of the main components is 
shown in Fig. 4. 

CONSTRUCTION OF Ti 
Ti is wound on a Mullard LA4 pot -core which is 

readily available from advertisers in this magazine. 
Dismantle the pot core and locate the winding 

bobbin. This item is fairly fragile and should be 
handled with care. Wind on to the bobbin 18 turns 
of 28 s.w.g. double cotton covered enamelled wire. 
This should occupy one complete layer on the bobbin. 
Leave several inches of wire at each end of the 
winding to serve as lead -out wires. Wind on a further 
18 turns over the first layer and in the same direc- 
tion as the previous winding and twist together the 
end of this winding with the end of the first winding. 
This is the primary centre tap. Now wrap 112 turns 
of p.v.c. self-adhesive tape around the windings. 
Next wind on 120 turns of 32 s.w.g. enamelled wire 
(try to be as neat as possible but don't worry about 
the occasional overlap). Pull off sufficient wire from 
the coil to form the centre tap and wind on sufficient 
turns to fill the bobbin (the number of turns will 
depend on how evenly the previous layers were 
wound-anything between 100-150 turns will be 
satisfactory). The lead -out wires forming the start, 
the tap and the finish of this winding should then 
be sleeved and the winding taped in place. 

The whole unit can now be reassembled by first 
placing the coil inside the ferrite ring and bringing 
the lead -out wires through the slots cut in the ring. 
Now drop this assembly over the core and put on 
the top -plate. Bolt up the complete assembly tightly. 

The transistors Trl and Tr2 should next be bolted 
on to the chassis back -plate which acts as a heat 
sink and Ti fixed in position together with the bat- 
tery supply terminals. Note that Trl and Tr2 should 
be insulated from the chassis using mica washers. 
Once the primary circuit has been built up the unit 
may be tested. Connect the 12V supply via a milli - 
ammeter. The meter should indicate a standing 
current of 200-300mA. If the current is higher than 
this, disconnect, and check the wiring particularly 
on the secondary side. 

If all is well connect a 250V neon across the rec- 
tifier output (- and +); the neon will light up and 
the current drawn from the 12V source will in- 
crease by about 80mA. If a neon lamp is not avail- 
able disconnect the milliammeter from the primary 
circuit and connect in series with a 10kí1 resistor 
when, if the unit is running correctly, a current of 
5-8mA will be indicated. This will rise to 15mA if 
a 1t1F 250V electrolytic capacitor is also connected 
across the rectifier. The second phase of the power 
unit construction can now be undertaken. The tag - 
strips holding the components are anchored at 
various convenient points as shown in the photo- 
graph. The zener diode must be mounted on a heat 
dissipating plate about 2in. square. This plate should 
not be anchored to the oscilloscope chassis (unless 
insulated electrically). Note that some zener diodes 
of this power rating have their mounting stud at 
the cathode end of the diode while on others the 
stud is the anode. 

As the e.h.t. voltage is fairly low (about 500V) 
no special precautions need be taken other than to 

Fig. 4. The siting of the 
major components on the 

back panel. 

12V Terminals 

Q7KG01 

Compare this view of the back panel with Fig. 4. 

ensure that there is a reasonable spacing between 
the components of the e.h.t. circuitry and the other 
low voltage items. 

TESTING 
Check all wiring-particularly the e.h.t. side for 
faults and potential short circuits. As the oscillator 
is capable of generating sufficient power to burn out 
the transformer or the transistors under short cir- 
cuit conditions, this visual check is a wise precau- 
tion. 

Connect the milliammeter in series with the 
battery supply lead and switch on. The current 
consumption should be about 400-500mA. If the 
current drain is significantly higher than this, 
switch off immediately and check the wiring. If 
all is well remove the ammeter from the battery 
leads and using a 10kí1 resistor in series with one 
lead, apply this across C4. A current flow of about 
1OmA is correct. Remove the meter from the circuit 
and replace the 10k11 resistor with one of 470ká1. 
Apply the meter and series resistance across C19 
(remembering that C19 will have across it a voltage 
of anything up to 600V). Approximately 1mA should 
be taken by the meter. 

The power supply is now complete and ready to 
connect to the next phase of construction-the 
Display Unit. 
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THE DISPLAY UNIT 
The theoretical circuit of the 

Display Unit is shown in Fig. 5. 
Again the circuitry is absolutely 
standard and well tried. The 
potential divider chain of R11, 
VR4, VR3, R10 and R6 and R7 
with VR2 and VR1 in parallel 
has a total resistance of 1.5MS1 
and draws approximately 300µA 
from the e.h.t. supply. This gives 
a control range of 3V to 33V 
for VR4 and 33V to 185V for 
VR3. The shift controls have 
100V across them and give, 
therefore, 50V shift either side 
of the mid -point voltage deter- 
mined by R6 and R7. 

The resistors R4, RS and R8 
and R9 serve to isolate the X 
and Y plates from "cross -talk" 
and give a measure of protec- 
tion to the transistor output 
stage described later. 

CONSTRUCTION 

R4 
470k 

R5 
470k 

EHT 
+450V 

VR1 
500k 
X shift 

R6 
470k 

VR2 
500k 
Y shift 

R7 
470k 

Fig. 5: The circuit details 
of the display unit. R12 
is mounted on the out- 
side of the block panel on 

stand-off insulators. 

KG01 

The shift components and X and Y bias and 
isolating resistors are mounted on the back plate 
of the chassis next to the power supplies. As the 
shift controls are only 500V above earth potential 
they can be mounted directly onto the aluminium 
plate without further insulation. 

100mm 
(C-KG01-9) 

Bevel edge 

200mm 

Fig. 6: The dimensions of the CRT cradle. 

The front panel, showing the CRT cradle, before wiring. 

R10 
470k 

VR3 
500k 

VR4 
100k 

R11 
10k 

Inputs 

R8 

470k 

Brightness 

+12V 

-ve 

The tube itself is mounted inside a cradle which 
also serves as a light shield. The cradle is made from 
75mm dia. ABS or PVC drain -pipe (the actual pipe 
used by the writer was an Osman soil -pipe). About 
200mm is required and this is cut and bevelled as 
shown in Fig. 6. After cleaning up the cut surfaces 
the pipe is painted matt black (alternatively use a 
gloss black pipe which is available from some builders 
rather than the more usual grey). 

The cathode ray tube face rim is next padded to 
prevent mechanical damage if the unit is dropped. 
The writer used a self-adhesive foam draught 
excluder winding two complete turns around the tube 
rim. The foam should be dyed or painted black. 

When the paint is dry the cradle can be pushed 
through the CRT hole in the front panel (push in 
from the front) leaving about l0mm of the bevelled 
edge protruding. The CRT is then pushed into the 
cradle from the rear and should be a snug fit inside 
the pipe. 

TESTING 
Having checked the wiring to the tube base and 

the e.h.t. connections, set VR4 slider to the R11 end 
of its travel and set VR3 to its mid -point. Switch on 
the power unit. Allow a minute for the tube to 
warm-up and adjust VR1 and VR2 until the spot is 
at the centre of the screen. Adjust VR4 and VR3 for 
minimum brightness and spot size. 

If no spot can be resolved, insert the meter 
between R11 and VR4 and check for a current flow 
of about 300µA. If this current is absent, or very 
low, follow the e.h.t. down the chain using the meter 
and the 250kS1 resistor until the break is found. If 
no break can be discovered, check to see that R11 
is taken tó the negative line. Inability to centre the 
spot and/or eliptical movement of the spot is caused 
by incorrect connections to the X and Y plates. 

If all is well, the deflection test unit of Fig. 7 may 
be built up to test the circuit so far. In building 
the test unit, make certain that the live leg of the 
mains is connected to the top of the 1MS2 resistor. 
For added safety the two neon lamps may be incor- 
porated into the circuit. Only use the test unit when 
N100 is illuminated. 
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The high level output from the deflection test unit 
is first applied to the X input when a straight line 
about 40mm long will be produced. Turn the tube 
physically until this line is horizontal. When all is 
well apply the test unit to the Y input when a 

vertical line will be produced of roughly equal length 

* components list (complete unit) 

Resistors 
R1 1k12 3W R19 4.7k12 }W 
R2 1 kit 3W R20 4.7k12 }W 
R3 10012 3W R21 10k12 3W 
R4 4701(12 ¡W R22 10162 1W 
R5 470k12 3W R23 1 k52 }W 
R6 470k12 3W R24 1k12 }W 
R7 470k12 3W R25 10k12 }W 
R8 470k12 3W R26 47k12 3W 
R9 470k12 ¡W R271k12}W 
R10 470k12 3W R28 4712 3W 
R11 101(12 3W R29 10012 3W 
R12 812 10W R30 471(12 3W 
R13 33kí2 }W R31 47k12 }W 
R14 10k12 }W R32 1Mí2 }W 
R15 2.2k02 }W R33 82k12 }W 
R16 2.2k12 }W R34 10k12 }W 
R17 See text, }W R35 47012 3w 
R18 See text, }W R38 4.7k12 3W 
NOTE: Two off each required R13 to R24 inclusive. 
All 10° types except where shown. 
VR1 500k12 lin, pot VR4 100k12 lin, pot VR7 5k12 
VR2 500k12 lin. pot. VR5 10kO lin. pot. log. pot. 
VR3 500ká2 lin. pot VR6 5k12 preset 

Capacitors 
Cl 0.047µF 150V C8 
C2 0.0471).F 150V C9 
C31µF250V C10 
C4 1µF 250V C11 
C5 0.1µF 1000V C12 
C6 51,,,F 15V C13 
C7 5µF 15V C14 
NOTE: Two off each 

R37 47012 ¡W 
R38 2.7M121W 5% 
R391M121-W5% 
R40 470k12 }W 5" o 

R41 33k12 }W 5 ö 

R42 27k12 }W 
R43 47kf2 }W 
R44 i ki2 1W 
R45 18k12 }W 
R46 33k0 }W 
R47 33k12 }W 
R48 18k12 }W 
R49 1 k12 ¡W 
R50 22012 }W 
R51 8.2k9 }W 
R52 220k12 }W 
R53 22k12 #W 

01µF 1000V C15 51.iF 15V 
0.1µF 1000V C16 1000pF 
5µF 15V C17 0.1µF 150V 
0.1µF 150V C18 0.01µF 150V 
6.4µF 25V C19 0.1µF 1000V 
5µF 15V C20 1000µF 25V 
64µF 15V 
required C6 to C9 inclusive. 

Time base capacitors 
CTa 1µF CTc 0.01µF 
CTb 0.1µF CTd 1,000pF 

Semiconductors 
Tri 0C35, 2G222 etc. Tr7 BSX21 Tr13 2N3906 
Tr2 OC35, 2G222 etc. Tr8 2N3702 Tr14 2N3906 
Tr3 2N3906 Tr9 2N2160 Tr15 2N3906 
Tr4 2N3906 Tr10 2N3906 Tr16 2N3906 
Tr5 BSX21 Tril 2N3906 Tr17 2N3702 
Tr6 2N3906 Tr12 2N3906 
NOTE: Two off each required Tr3 to Tr7 inclusive. 
D1-04 0A202 or combined bridge 
D5 1000V 0.6A silicon 
D6 1000V, 0.6A silicon 
D7 0A81. 
ZD1 100V, 10W zener 

Cathode Ray Tube 
ECR30 or VCR139A 

Switches 
SW1 Timebase 1 -pole, 4 -way 
SW2 Input atten., 1 -pole, 3 -way 
SW3 Sync in/out, on -off toggle. 
SW4 Int/Ext Sync, 1 -pole, 2 -way toggle 

Miscellaneous 
812B tube base; 3in diam. pipe for CRT cradle; 
Tl, see text, LA4 pot core, 28 s.w.g. D.C.C. enam. 
wire, 32 s.w.g. enam. wire; Tag strips; Veroboard; 
Switches, etc. 

0200 RFC200 
0A81 2.5mH 

High level 
output to 
deflection 
plates 

C100 
01yF 

1000V 

C1o1 
0.1FF 

Low level 1000v 
output to 

C102 deflection 0.1íF amplifier 

1000v 

Fig. 7: The deflection test unit. 

AC Mains 
N 

of that of the horizontal line. Next, connect the X1 
and Yl inputs together and the X2 and Y2 plates 
together. Apply the test voltage across the combined 
plates when a circle (or elipse, depending on the 
relative deflection sensitivity of the plates) should be 
produced. 

The unit as it now stands can be used as a simple 
a.m. transmitter modulation monitor. 

For this purpose a small demodulation unit will be 
required-this is shown in Fig. 8. Power from the 
transmitter is fed directly into the tuned circuit. 
Modulated r.f. is fed directly to the Y plates of the 
display unit while the X plates receive the a.f. 
signal from the demodulation network. The resultant 
trace is shown in Fig. 9. The area occupied by the 

CKGO?1 

RF Input 
L 

C205 

10001 
To Y input 

C204 

1000pF 

C203 

0.1y/ 
F 

To X input 

C202 N 
01yF 

Fig. 8 (above): The circuit of the demodulator unit. L and C are chosen 
to resonate at the transmitter frequency. 

Fig. 9 (left) : The display 
from the demodulator 
unit. The modulation 

depth is 

A + B 
x 100 per cent. 

A and B are measured in 
any convenient units 

(mm etc.) 

trace is controlled by the power output of the trans- 
mitter-by making the r.f. input coil of L loose over 
the coil former, the coupling and thereby the power 
input to the demodulator may be varied. 
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6111E DIP 

OSCILLATOR 
B.WOOD 

ONE of the most useful and versatile of instru- 
ments, usually noticeable by its absence, is the 
grid or gate dip oscillator. The drawback in 

the pre -transistor age was that such instruments 
were valved and hence needed a maps power pack 
or bulky batteries which restricted operation. To be 
so restricted when measuring the resonant frequency 
of a whip aerial, or adjusting the traps on a dipole, 
is to say the least, inconvenient. The purpose of this 
article is to show how the author was able to 
construct a fairly versatile and readily portable g.d.o. 
almost entirely from bits and pieces found in his 
junk -box. 

DEVELOPMENT 
The original circuit is shown in Fig. 1. The f.e.t. 

costs under 40p, whilst the meter was taken from a 
No. 19 set. Acceptable results were obtained from 
this set up, but it was felt that the addition of a 
diode and an 0071 meter amplifier would increase 
the usefulness of the instrument. Fig. 2 shows the 

L1 

C2 
100p RFC 

R2 
100 

i0 O OI 
g s d 

MFP 105 

Fig. 1 : Circuit of a simple gale dip oscillator. 

amended circuit and it will be seen that few extra 
components are needed. VR1 was included to enable 
the meter pointer to be adjusted and kept on scale 
when using different coils. 

Fig. 3 shows the addition of a simple modulator. 
Tl was removed from a small pocket -type transistor 
set. Modulation was obtainable using several com- 
binations of the windings, but those noted on the 
circuit diagram proved the best. Failure to oscillate 
may require the reversal of the leads to either the 
primary or secondary of the transformer. 

The function switch provides the following modes:- 
Position 1. Instrument off. 
Position 2. S2 closed. Meter amplifier 
operative. Measurement of the frequency 
of coil/capacitor combinations in "hot" 
circuits. 
Position 3. SI and S2 closed. Operates as 
an unmodulated r.f. oscillator enabling:- 
(a) The adjustment of "cold" coil/capa- 
citor combinations. 
(b) Frequency measurement. Beating the 
g.d.o. with a station tuned in on the 
receiver. 
(c) As a beat frequency oscillator. Useful 
also for resolving s.s.b. signals. 

L1 

Fig. 2: G.d.o. with d.c. amplifier to permit use of less sensitive meter. 
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Position 4. Sl, 2 and 3 closed. A 
modulated r.f. signal generator is avail- 
able. 

CONSTRUCTION 
Capacitor VC1a-b is a twin gang 500pF variable 

with approximately half the rotor vanes removed. 
This is done by carefully bending them, one at a time, 
backwards and forwards until they break off. The 
same number of vanes is removed from each section 
of the capacitor. 

TC1 and TC2 were added to give some measure 
of bandspread, the ultimate aim being to cover the 
required frequency range with a reasonable number 
of coils. TC3 was added as a fine tuner and affects 
the main tuning by only a few kilohertz. The original 

L1 

TC 3 

0-5pF 

Range 
MHz Turns Wire 

Centre 
Tapped Core 

0.8- 1 5 200-}-200 28g. c.c. Yes Yes 
Pile wound 

each pile r wide 
1.5- 3 0 130 7130 Yes Yes 

Pile wound 
each pile á" wide 

3-0- 6.0 100 
Close wound 

28g. 
enamel 

Yes Yes 

5 0-10.0 48 No Yes 
Close wound 

9 5-19-0 20 28g. c.c. No No 
Close wound 

18 0-31 0 6 No No 
Close wound 

C2 R2 
100 p RFC 100 St 

TC1 
2.5mH C5 

30pF 01}tF 
D1 

U Tr1 
TC2 MPF105 
30pF 

c 

1k 

six coils covered the frequency range of 800kHz to 
31MHz. 

Whilst a 500/A meter was a necessity in Fig. 1, 
the addition of a meter amplifier permits the use 
of meters with full scale deflections of up to 5mA. 
to be used. Most of the parts were assembled on a 
piece of paxolin which in turn was fastened to the 
back of the meter by the meter retaining nuts, 
Fig. 4. 

Whilst no attempt was made at miniaturisation, 
the prototype was easily constructed in a metal box 
which was to hand, measuring 6 x 3 x 212in. The 
g.d.o. has proved itself to be an invaluable aid in 
the workshop and in practice no drastic change in 
frequency has been noted until the battery has been 
discharged to some 6 volts. 

COILS AND CALIBRATION 
The author used an octal valve holder for the 

coil socket and surplus valve bases for the coil 
holders. As only three pins are required on the coil 
bases all unwanted pins were removed. This facilitates 
insertion and withdrawal of the coils. The coil 
formers, 516in. diameter, are of the type to be found in 
the older type of TV set. The formers were stripped 
of all the old windings and rewound in accordance 

+9V 
o 

\S2 

o 

51 
t OFF 

S2 
S2=o +9V 53 

Switch 
connections 

A Winding details of coils covering 
800kHz to 31MHz. 

Fig. 3: Circuit of g.d.o. incorporating 
meter amplifier and audio oscillatori 

modulator. 

Some of the coils wound to the 
specifications given above. 

with the coil table shown, leaving in one ferrite core, 
as indicated. The windings were anchored to spills 
soldered through the eyelets in the base of the 
formers. The spills in turn were used to secure the 
formers to the bases by passing the spills through 
the appropriate valve base pins and soldering them. 
The surplus wire was then snipped off. Small card- 
board cheeks found on the formers were retained 
for use in the construction of the l.f. coils. 

The 20 turn coil is constructed first and, with the 
g.d.o. switched to modulated c.w.. the instrument was 
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BSR C.I09 SUPERSLIM 
STEREO AND MONO ---. ' 

Plays 12-, 10- or 7- records. 
Auto or b high 
quality unit backed by 13812 
reliability with 12 months' 
guarantee. AC 200/250v. 
Size 181 x Win. 
Above motor board 31in. 
below motor board 2iin. 
with STEREO and MONO XTAL £7.75 Post 

RCS DE -LUXE 8 WATT AMPLIFIER. Ready made 
with 2 -stage triode pentode valve, 3 watts output. Tone 
and volume controls. Isolated mains transformer, knobs, 
loudspeaker valves ECL82, EZ80/81. £4 Response 50-12,000 cps. Sensitivity 200mV. Poet 25p. 

R.C.S. PORTABLE PLAYER CABINET 

um 03 

Really smart appearance with space for R.C.S. Amplifiers 
and most modern autochangers. Size 18 x 15 x Sin. 
Metal µttings. Carrying handle. Two-tone £4 Post 
repine covered. Popular colours. 25p. 

GARRARD SINGLE PLAY TA MK II Ideal £ 10 Discotheque or Hi-Fi. Stereo/Mono 

GARRARD PLAYERS with Sonotone 9TA Cartridges 
Stereo Diamond and Mono Sapphire. SP25 Mk III £18. 
Model 8500 Stereo and Mono Autochanger £14. Post 25p. 

R.C.S. TEAKWOOD BASE. Ready cut out 
£2.75 for mounting (State player make and model) 

R.C.S. PLASTIC COVERS FOR ABOVE BASE. £2.25 Durable tinted plastic, attractive appearance. 

EMI PICK-UP ARM with mono ztal and stylus 21"25. 
HI-FI PICK-UP CARTRIDGES. Diamond Stereo/Mono. 
STA 22"50; GP94 22"50; 0P93 £2.00; Mono GP91 £1.50; 
GCS 21"25; ACOS L.P. only Sop. 

ND EMI TW ET RWOOFERA KIT 
£5.75 Post 25p 

Comprising a line example of a Woofer 
101 x 81in. with a massive Ceramic 
Magnet, 49oz, Gauss 13,000 lines. 
Aluminium Cone centre to improve 
middle and toy response. Also the E.M.I. 
Tweeter 81ín. square has a special light- 
weight paper cone and magnet flux 
10,000 lines. 
impedance Standard 8 ohms 
Maximum Power 12 watts 
Useful Rtsponse... . 35 to 18,000 cps 
Base Resonance 45 cps 

WEYRAD P50 -TRANSISTOR COILS 
RA2W Ferrite Aerial.. 85p Spare Cores Sp 
Om. P50/1AC 80p Driver Trans. LFDT4 . 50p 
I.F. P50/2CC 470 kc/s. 33p Printed Circuit, PCA1 . 50p 
3rd I.F. P50/8CC 38p J.B. Tuning Gang 85p 
P51/1 or P51/2 83p Weyrad Booklet lop 
P50/8V 33p OPTI 55p 
Mollard Ferrite Rod 8 x On. 20p. 8 x lin. 25p. 

VOLUME CONTROLS 80obm Coax 4p. yd. 

Long spindles. Midget Size BRITISH AERIALITE 
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED 
LIN. L/8 16p. D.P. 25p. 40 yd. £1.40; 80 yd. £2. 
STEREO L/S 55p. D.P. 76p. FRINGE LOW LOSS' 0P 7d. Edge SE. S.F. Transistor 25p ideal 625 and colour. 
WIRE -WOUND 8 -WATT POTS. ! WIRE -WOUNDS -WATT 
Small type with small knob. STANDARD SIZE POTS. 
Values 
Carbon 80 H` to 2° eg. 25P L 10 OHMG 

SPINDLE 
ttooD 00 K.40P 

VEROBOARD 015 MATRIX 
21 x Sin. 26p. 21 x ;in. 17p. 31 x Si in. 28p. 31 x Sin. 30p. 

EDGE CONNECTORS 18 way 25p; 24 way 38p. 
PINS 98 per packet 21p. FACE CUTTERS 38p. 

S.R.B.P. Board 015 MATRIX 211n. wide 3p per lia., 
8)in. wide 4p per 1 in.; Sin. side 5p per lin. (up to 17ín.). 
S.R.B.P. undrllled ,'. in, Board 10 x Sio. 15p. 

BLANK ALUMINIUM CHASSIS 18 s.w.g. 21n. sides. 7 x 4M. 
45p;9 x lin.80p;11 x 7tn. 70p; 18 x Sin. 90p; 14 x llin. 
96p; 15 x 141n. 99p; 11 x lin. 50p. 
ALUMINIUM PANELS 18 s.w.g. 8 x 4in. 9p; 8 x Bin. 15p; 
14 x Si,. lop; 10 x lin. 19p; 12 x Sin. 20p: 12 x Sin. 28P; 
16 x Bin. 28p; 14 x gin. 34p; 12 x 12in 40p. 

11 inch DIAMETER WAVE -CHANGE SWITCHES 25p. 
2 p 2 -way, or 2 D. 6 -way or 3 p. 4 -way 259 each. 1 P. 12 -way. 
or 4 p. 2 -way. or 4 p. 3 -way 25P. 
1 inch DIAMETER Wavechange "MAEITS" 1 p. 12 -way, 
2 p. 8 -way, 3 D. 4 -way, 4 p. 3 -way, 6 p. 2 -way. 1 water Bop, 
2 water 90p. Extra wafers up to six 30p each. 
TOGGLE SWITCHES, ap.14p: dp. 18p; dp dt. 281, 
"THE INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER a 
21.2flé06.A.E £2.35 lb t 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zener Diode. Printed Circuit. 
Bridge Rectifiers and Double Wound Mains Transformer 
input 200/240v. AC. Output voltages available 6 or 9 or 
12 or 15 or 18 or 20v. DC at 100mA or less. 
PLEASE STATE VOLTAGE REQUIRED. f2 POST 
Details S.A.E. FREE 

GENERAL PURPOSE TRANSISTOR 
PRE - AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.D., Guitar. Can be used with 
Battery 9-12v or H.T. line 200-300v D.C. operation. 
Size 11- z 15' z 1-. Response 25 c.p.s. to 25 Kcls. 28db gain. 
For use with valve or transistor equipment. 
Full 
Brand new. Guaranteed. Details S.A.E. 

ons supplied. 90P Plop 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/350V .. 14p 250/4,5V .. 14p 18+16/500V .. 55D 
4/3509.. 14p 500/25V .. 20p 50+50/350V .. 35p 
8/4509.. 14p 1000/25V.. 35p 160+100/850V.. 58p 
16/450V lbp 1000/50V.. 97p 32+32/250V .. 18P 
32/460V 20p 8+8/450V 18p 32+32/450V .. 38p 
25/25V lop 8+16/450V 20p 350+50/325V 50P 
50/50V .. 10p 116+18/450V 25p 32+32+32/350V 43p 
100/25V 10p 32+52/150V 26p 100+50+50/3609489 
SUB -MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 18, 26, 30, 50, 100, 
200mF 15V lop; 600, 1000mF 129 lap; 2000mF 26V 42p. 
CERAMIC 1pF to 001 mF, 4p. Silver Mica 2 to 6000pF, 49 
PAPER 350V-0.1 4p, 0 5 13p; ImF 15p; 2mF 1609 15p. 
500V-0001 to 0-05 4p; 0-1 5p; 0.25 Bp; 0.47 4,5p. 
SILVER MICA. Close tolerance 1% 2 2-600pF 8p; 500-2200 
pF lop; 2,700-S,800pF 20p; 8,800pF-0.01, mid 30P; each. 
TWIN GANG. "0-0" 208pF 178pF, 85p; Slow motion drive 
386+885 with 25+25pF, 50p 500pF slow motion, standard 
45p; small 3 -gang 500pF 2150. 
SHORT WAVE, SINGLE. 10pF 30p; 25pF 55p: 50PF 55p 
CHROME TELESCOPIC AERIAL, swivel base, 23in. 20p. 
TUNING. Solid dielectric. 100pF 500pF, 35p each. 
TRIMMERS. Compression 80, 50, 70pF, Sp; 100pF, 160pF, 
8p: 250pF, lop; 800pF, lop; 7130pF lop; 1250pF 10p. 
SILICON REC. 40 -LUCAS 2DS500 Bridge 70V 5 amp £1. 
RECTIFIERS CONTACT COOLED I wave 80mA 389; 
85mA 48p. SILICON BYZ13 Sop; BY100 30p; BY127 Sop. 
EX -GOVERNMENT RECTIFIERS 250v, 200mA, 30p. 
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p. 
RESISTORS, i w.. I w., 20% 1p; 2 w. 5p 10 ohms to 10 meg 
HIGH STABILITY. I w. 2% 10 ohms to 1 meg., 10p. 
Ditto S% Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt, 
10 ohms to 100K. 10p each; 21 watt, 1 ohm to 8.2 ohms 10p 

SCOOP METAL PLINTH AND 
PLASTIC COVER 

Cut readyfor Garrard or 

50 B.S.R.R. Will play with cover in 
position. Latest design. 
Covered in black leatherette. 
Antimagnetic. 12} + 141 + 7}in. Post 25p 
high including cover. 

MAINS TRANSFORMERS ALL OST 25pPeach 

260-0-250 80 mA. 6 3 v. 4 amp. £1 40 

250-0-260 80 mA. 8"3 v. 3 5 a. 8.3 v.1 a. or 5 v. 2 a £200 
350-0-350 80 mA. 8.3 v. 8 5 a.13 3 v. l a. or 5 v. 2 a £2 00 

100-0-800 v. 120 mA., 6 3 v. 4 a. C.T.; 6.3 v. 2 a £250 
MINIATURE 200 v. 20mA., 8.3 v.1 a. 2} x 21 x lin. 76p 
MIDGET 220 v. 45 mA., 8.3 v. 2 a. 21 x l} x 21n. SOP 

P.E. AURORA TRANS. 12 + 12v., 500mA £1.50 
MINIMAINS 20v, 100mA. 11 x 11 x llin 50p 
HEATER TRANS. 8 3v. 8 a. 80p 
Ditto tapped sec. 1.4 v., 2, 8, 4, 5, 8.3 v. 11 amp Bop 
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs 
at2 amp. 3,4,5,8, 8, 9, 10. 12, 16, 18, 29 and 80 v. £2.00 
1 amp., 8, 8, 10, 12, 18, 18, 20. 24, 30. 38, 40, 48, 80. £200 
2 amp. 0, 8, 10, 12, 16, 18, 20, 24, 30, 38, 40, 48, 80. £3.00 
AUTO TRANSFORMERS 116v. to 230v. or 230v. to 115v. 
Input/Output. 150w. 12.00; 500w. £5; 1000w. £12. 
CHARGER TRANSFORMERS. Input 200/250v. 
for 8 or 12v., 14 amp., £1.20; 2 amp £1.60; 4 amp. 02.00. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12 v. outputs, 14 amp. 40p; l amp. 56p; 4 amp. 85p. 

All transformers Postage 25p extra. 

HI-FI STOCKISTS. RETURN OF POST DESPATCH. 

E.M I. 13 x 8m. 
LOUDSPEAKERS 
With twin tweeter. 
and crossover, 10 watt. 
State 3 or 8 or 16 ohm. 
(Ai illustrated) Post 15p 

With Bared tweeter cone and ceramic 
magnet. 10 watts. 
Bass res. 45-60 cps. 
Flux 10,000 gams. 
State 8 or 8 or 15 ohm. Post 15p 

Recommended Teak Cabinet tC 
Size 18 x 10 x gin. Post 25p L7 

£4 

£2.25 

IOW MINI -MODULE £3-25 
LOUDSPEAKER KIT Post 25P 
Triple speaker system combining on ready cat battle. 
I in. chipboard 15 in. x 81 in. Separate Bau, Middle 
and Treble loudspeakers and crossover condenser. The 
heavy duty 5 io. Bass Woofer unit has a low resonance 
cone. The mid -Range unit is specially designed to add 
drive to the middle register and the tweeter recreates the 
top end of the musical spectrum. Total response 
20-15,000 cps. Full instructions for 3 or 15 ohm. 
TEAK VENEERED BOOKSHELF ENCLOSURE. 
18 x 10 x 9io. Modern design with f S Yost ESD Sated wood front. Highly recommended. 

RADIO COMPONENT 
List Sp. Written guarantee with every purchase. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

BAKER 1 2in. MAJOR f9 
M 

30-14.500 c.o.s., lli,. 
double cone, woofer and 
tweeter cone together 
with a BAKER ceramic 
magnet assembly having 
a flux density of 14,000 

'% gauss and a total flux of 
145,000 Maxwells. Bass 
resonance 90 c.p.s. Rated 
20 watts. Voice coils 
3 or 8 or 16 ohms. Post Free 

Module kit, 30-17,000 c.p.s. 
with tweeter, crossover, 

__ baffle and t 
1 1 50 instructions. L 

BAKER "BIG --SOUND" SPEAKERS 
'Group 

`25' 
' Group 3t5í' ' Group 

15 inch `50' 12 inch 
25 watt £7 12 

35 wattn £9 50 watt £ 19 
3 or 8 ur 15 ohm 3 or 8 or 15 ohm 8 or 16 ohm 

TEAK Hl -FI SPEAKER CABINETS. Fluted wood front 
For 12in. dia. speaker 20 x 13 x Sin. .. £9. Post 25p 
For 13 x Sin. speaker 16 x 10 x Sin. .. £b. Post 25p 
For 10 x 8io. speaker 18 x 8 x Sin. £4. Post 25p 
LOUDSPEAKER CABINET WADDING 1ß1o. wide, 15p ft. 

GOODMANS HI-FI WOOFER 
8 ohm. 10 watt. Large ceramic magnet. 
Special Cambric cone surround. Frequency 
response 30-12,000 cps. Ideal P.A. Columns. 
Hi-Fi Enclosures Systems, etc. 4 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher Irequeaciea 
and a smooth extension of total response 
from 1,000 cp. to 18,000 cps. Slat 81 x 
31 x lin. deep. Rating 10 watts. 8 ohm 
or 15 ohm models. £ 1 .90 Post lop 

Horn Tweeters 2-18kc/s, 10W 8 ohm or 15 ohm £1.60 
De Luxe Horn Tweeters 2-18 12c/s, 15W, 8 ohm £3. 
TWO-WAY 3000cpe CROSSOVERS 3 or 8 or 16 ohm 95p. 
SPECIAL OFFER! 80 ohm, 21in. dia.; 35 ohm, lin.; Sin 
25 ohm, 2¢in. dia.; 3in. dia.; 6 x 4in.; 8 x Sin. £ I EACH 
15 ohm, 31in. dia.; 7 x 4in.; 8 x Sin. TYPE 
8 ohm, 6x 41n. 3 ohm, 21io. Sin. Sin. Sx3in. 7x4in. 
LOUDSPEAKERS P.M. 8 OHMS. Blin. £1.10; 8 x Sin. £1-25; 
8 x 21in. 90p; Bin. £1.76: 10 x Bin. £1.90. 
Sin. WOOFER 8 watts max.20-10,000 cps. 8 or 15 ohm. £1.80. 
ELAC loin. 10W. De Luxe Ceramic, 8 ohm. £4. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
Sin. dia. 4 watt; 101n. dia. 5 watt; 12in. dia. 8 watt 
S or 8 or 15 ohm models £1.95 each. Post 15p. 
OUTPUT TRANS. EL34 etc. 25p; MIKE TRANS. 50:1 25p. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
GOODMAN'S OUTPUT TRANSFORMER 5 watt posh -pull 
for valves EL84 etc., 3, 8 and 15 ohms 85p, Post 20p. 

BAKER 100 WATT ALL 
PURPOSE POWER 
AMPLIFIER 
4 inputs speech and music. 
Mixing facilities.Response 
10-30,000 cps. Matches 
all loudspeakers. A.C. 
200/250,. Separate Treble 
and Bass controls. 
Guaranteed Details S.A.E. 

O3aO _e_ 
1E3 9POST FREE 

ALL EAGLE PRODUCTS 
BARGAIN AM TUNER. Medium Wave. £4 
Transistor Superhet. Ferrite aerial. 9 volt. 

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner £3 with separate controls into single output. 9 volt. 
STEREO VERSION OF ABOVE £4.25. 

BARGAIN FM TUNER 88-108 Mc/a Six Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. £10 Walnut Cabinet. Sise 7 x 5 x 4inch 

BARGAIN FM TUNER as above leu cabinet £7.50 
BARGAIN 8 WATT AMPLIFIER. 4 Transistor £3.50 Push -Pull Ready built, with volume control. 9v. 

COAXIAL PLUG lip. PANEL SOCKETS Op. LINE 18p 
OUTLET BOXES, SURFACE OR FLUSH lbp. 
BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms. 
JACK SOCKET Std. open -circuit 14p, closed circuit 28p; 
Chrome Lead Socket 45p. Phono Plugs 6p. Phono Socket Sp. 
JACK PLUGS Std. Chrome 15p; 5 5mm Chrome 14p. DIN 
SOCKETS Chassis 3 -pin lop; 5 -pin 10p. DIN SOCKETS Lead 
8 -pin 18p; 5 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -pin 25P. 
VALVE HOLDERS, 6p; CERAMIC Sp; CANS Sp. 

E.M.I. TAPE MOTORSPoet 15P. 
120v. or 240v. AC. 1,200 r.p.m. 4 pole 
135mA. Spindle 0187 x 0.751n. £ 1.25 
Sise SI x 21 x 21io. (Elimina(Eliminated).td). 

BALFOUR GRAM MOTORS 
120v. or 240v. AX. 1,800 r.p.m. 4 pole 
5OmA.lf 

pi dlji 
1 x 3/2O. 

Post 
Sise á 85P 

CUSTOMERS FREE CAR PARK. CALLERS WELCOME 

337 WHITEHORSE ROAD, CROYDON 
Open 9-6 p.m. (Wednesday. 9-I p.m., Saturdays 9-5 p.m.) 

(Export: Remit cash and extra postage.) Buses 50, 68, 159 pass door. Rail Selhurst Tel. 01-684-1665 
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N(WFOM 

0-200-230-250v. 50 Hz 
A.C. mains operation. 
Inputs for magnetic or 
Ceramic Pickup, Tape or 
Radio Tuner. 

Representing featly exceptional value 

O 1171 11 

LINEAR 606 
6+6 WATTS 

Recommended Retail Price 

£22.50 

TWO STEREO 
AMPLIFIERS 
IN ELEGANT TEAK FINISH CASES 

TECHNICAL DETAILS 
Bass Control f 12 dB at 40 Hz. 
Treble Control ± 12 dB at 14 KHz. 
Sensitivities Mag. P.U. 3.5 m.v. 
into 47K ohm R.t.A.A. Ceramic 
P.U. 35 m.v. into 100K ohm. Tape 
Amp. 100 m.v. into 100K. Radio 
Tuner 400 m.v. into 400K ohm, 
Crosstalk 53 dB. 
Hum and Noise -75 dB min. 
vol. -65 dB max, vol. 
Total Harmonic 
Distortion 0.1% et 1watt 
Into 15 ohms. 
Output (per channel) 
6.5 watts I. H.F.M. 

* Individual Bass and Treble Controls. * Frequency Response ± 1+ dB 
20 Hz to 65 KHz. * Outputs for Speaker impedances 
between 3 and 15 ohms. * Stereo/Mono Switch. * Input Selector Switch. * Solid State Circuitry. * Attractive silver finished metal facia 
and matching control knobs. 

* A modestly priced solid state unit. * The Silver Facia with black lettering enhanced by 
matching control knobs, provides a high standard 
of appearance. 

* Suitable for crystal or ceramic Gram. Pick-up 
cartridges, and Radio input. * A wide range of tone variation is provided by the Bass Control t 12 dB at fio Hz. separate Bass and Treble 'lift' and 'cut' controls. * A selector switch permits instantaneous selection Treble Control ± 14 d11. at 

4 KHz. of Gram. or Radio. * Speaker impedances between 3 and 15 ohms are PRINTED CIRCUIT CONSTRUCTION suitable. EMPLOYING 10 TRANSISTORS 
Wholesale and Retail enquiries to the Manufacturers ALL LINEAR AMPLIFIERS GUARANTEED FOR 

TECHNICAL DETAILS 
Frequency Range 20 Hz to 
20 KHz 

Output (per channel) 5 watts 
I. H. F.M. 

Recommended Retail Price 

(17.50 
+5 WA 

0-200-250v. 50 Hz A.C. 
mains operation 

12 MONTHS 

LINEAR PRODUCTS LTD., Electron Works, Armre . Leeds. LS12 3SA Te1.630126 

become 
a RADIO -AMATEUR ! 

learn how to become a radio -amateur 
in contact with the whole world. We give 
skilled preparation for the G.P.O. licence 

free! Brochure, without obligation to' I 
BRITISH NATIONAL RADIO SCHOOL 

READING, BERKS I 
NAME:_ 

ADDRESS 
I 

BLOCK CAPS please I 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS 
TEL. HECKMONDWIKE 4285 

Amplifier Unit Type A413. Complete with 5Z4 & 6V6GT valves. 250/230 Volt Transformer. Clean condition untested. £1.25. Carriage 75p. 
Air Position Indicator. Contains Gears. Ball Races. Dimmer Unit. Lamps. Four numbered Counters. 24 Volt Motor etc. Great Interest to the model makers. Good condition 75p. Carriage 50p. 
Ground Position Indicator. Contains 24 Volt Lamp. Prisms Mirror and Gears. Could interest schools and model makers. 7Sp. Carriage 75p. 
Latest Air Ministry Release Radio Receiver. Type R4187. 2.8 to 18 MHZ In Three Bands. Complete with 17 miniature valves. 26 Volt Motor. Power supply motor and manually tuned, Very clean, but not tested. £5. Carriage and Insurance 75p. 

Control Unit. Type 4190. Complete with three miniature valves. 1}' 500 µA Meter. Six Relays. Model makers Motor with Gears. 24 Press Buttons. Lots of spares. Clean condition. £1.50. Carriage and Insurance 75p. 
Autostabiliser Amplifier Unit. Complete with Carpenter Relay and Base. Many spares. Sop. P/P 33p. 
Special Offer. Aircraft Sighting Head. Comprising flexible drive, lens prism unit, Giro. Useful for model constructors, schools, etc. Condition lair. TSp. Carr. 75p. 

Reclaimed T.V. Tubes. All with 12 months guarantee. 
AW43/88. £2. AW43/80. £1.50. MW43/69 £1. Special offer Brand New Brimar Tubes C17P.M. £1. Many older types in stock. Carriage end insurance on any tube £1.10. 

Breaking -up. Ferguson Model SOOT. Tested L.O.P.T. £1.45. Post paid. Fireball Tuner Unit with Valves less Knobs. 75p. Post paid. S.A.E. for Price List of other spares for this set and other types. 
Valve List Ex Equipment All Valves Tested on a Mallard Valve Tester before despatched. 3 Months Guarantee on all Valves Single Valves PIP 3p. Over three Valves P/P Paid. 

ARP12 Sp 
E891 4p 
EF85 12 
EBF80 12}p 
EBF89 12}p 
ECC81 lop 
ECC82 12}p 
ECC83 124p 
ECL80 7{p 
EF80 7}p 
EF91 4p 
EY86 top 

PCC84 
PCF80 
PCL82 
PCL83 
PCF82 
PL36 
PL81 
PY81 
PY33 
PY82 
PL82 
PL83 
PCL84 

Sp 
5p 

12{p 
12}p 
12}p 
20p 

17#p 
7 p 

17 kp 

7}p 
7}p 

12{ p 

U191 
U251 
6BW7 
6U4 
BF23 
20P1 
20P3 
20D1 
30P4 
30P12 
30FL1 
e/30L2 
30F5 

20p 
12}p 

10p 
lop 
20p 
200 
10p 
10p 
20p 
20p 
20p 
20p 
10p 
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loosely coupled to the aerial socket of the station 
receiver via a short length of wire. With the g.d.o. 
variable capacitor vanes fully in mesh, a search is 

made on the receiver for the modulated signal. The 
search must begin at a frequency much lower than 
that expected, in order to ensure that one is not 
working on harmonics of the signal. Throughout 
calibration, the small variable capacitor should be 
kept at half mesh. 

Having found the lowest frequency to which the 

TC's O 
l u u u 

1&2 
Coil socket 

C2 C3 

aTr1 Tr2 

MPF105 0071 "-s 

1 t.r}- 
R Fc _ .t a 

0071 

Meter 
+ 
o 

PP3 
9 Volts 

TC 3 

VR1 

`'Circuit board 
bolted to 
meter 

i 
/ r 

r 

=Ì 

Y- """` 

Function switch 

Fig. 4: Layout of main components in the g.d.o. constructed by the 
author. 

* components list (Fig. 3) 

Resistors 
R1 15k0 R5 1 kf2 
R2 l00í2 R6 110 
R3 4.7k0 R7 15k0 
R4 47k0 All +W 10%, 

VR1 20k0 linear potentiometer 

Capacitors 
VC1a-b 250 + 250pF approx. See text 
C2 100pF SM C6 270pF SM 
C3 100pF SM C7 0.1µF 
C4 470pF (Fig. 1) C8 0.33µF 
C5 0.1µF C9 0.01µF 
TC1/2 3-30pF trimmer. See text 
TC3 5pF trimmer. See text 

Miscellaneous 
Transistor MPF105(1) OC71(2). Miniature audio 
transformer (T1). RFC 2.5mH. 
Meter, see text. Wafer switch 1 pole, 4 way, 
shorting consecutively. 

coil will tune, it is only necessary to open up the 
vanes of the g.d.o. and gradually follow the signal on 

the receiver up to a higher frequency, in fact to its 
limit. Should the desired coverage not be obtained 
on any range it may be necessary to add or take off 

a few turns of wire. 
During calibration use can be made of standard 

frequency transmissions for checking the receiver 
as well as the g.d.o. Oscillation on the l.f. ranges 
could only be obtained if the coils were centre tapped, 
as indicated. 

Should a crystal calibrator be available use can 
be made of it in the calibration procedure. Loosely 
couple the calibrator to the station receiver, switch 
the g.d.o. to c.w. and zero beat the two signals, taking 
care that the beat is taking place with fundamentals 
of the g.d.o. In the case of the Class D Wavemeter, 
it is switched to 1MHz, and coupled to the g.d.o. coil 
by a 3 turn -coil, when it is possible with the phones 
connected to the wavemeter, and the g.d.o. switched 
to c.w., to hear the 1MHz harmonics when tuning the 
g.d.o. Having marked these in on the dial, it is then 
possible to fill in the gaps with the 100kHz crystal. 
It is then only necessary to identify any one of these 
points by using the g.d.o. in conjunction with the 
station receiver, to complete the rest of the calibra- 
tion for that coil. Calibration of the remaining coils 
was carried out in the same way, working down 
from the. h.f. to the I.f. coils. 

TELEVISION 
FEBRUARY ISSUE 

THE DO -BE OSCILLATOR 
A timebase oscillator circuit for the constructor- 
the double -beam oscillator, so called because it 
employs two valves in a blocking oscillator/discharge 
valve arrangement. Whilst using a double -triode and 
transformer the circuit is nevertheless economical 
in other components and has the advantage of very 
good locking. Field and line generator circuits are 
given. 

SIMPLE WALL -MOUNTING UHF AERIAL 
Another design for the constructor. The main advan- 
tage of this dipole -plus -sheet -reflector assembly 
is that it is very short and can be mounted quite 
unobtrusively just inside or outside a window. Dimen- 
sions are given for group A, B and CID versions. 

THE SANYO 10-T120U 
A further instalment in our series on the interesting 
circuitry to be found in imported TV receivers. This 
10in. mains/battery portable for example features a 

keyed a.g.c. circuit, noise -cancelled sync separator 
circuit, emitter -follower line output stage and other 
arrangements which are illustrated and described. 

PLUS ALL THE REGULAR FEATURES 

ON SALE JANUARY 17 
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A. LESTER -RANDS' 

MANY car owners, particularly those who have 
cars with high revving engines, consider an 
engine tachometer an essential dashboard 

instrument and manufacturers of some modern cars 
now fit a rev counter as a standard. A tachometer 
gives a direct reading of engine revolutions per 
minute which can be related to brake horsepower 
and torque to enable the car owner to get the best 
performance from the engine with the least wear and 
tear and at the most economical fuel consumption. 

The tachometer described in this article employs a 
fairly simple circuit which.can be adjusted for use 
with 4, 6 or 8 cylinder engines and calibrated for 
revolutions per minute of 0-5,000, 0-8,000 or 0-10,000. 
To give an example of this, the writer's car has a 
4 cylinder engine and develops maximum brake horse 
power at 4,600 r.p.m.; in this case calibration was 
adjusted for 0-5,000 r.p.m. 

The instrument will operate from the car battery 
regardless of which polarity of the battery is earthed 
to the car body and no direct electrical connection is 
necessary to pick up the ignition pulses. The pulse 
pick-up is capacitive by means of a few turns of insulated wire wrapped around the main ignition 
lead. 

The actual r.p.m. indi- 
cator may be any ImA 
f.s.d. meter but for a 
longer calibration scale 
and a more pleasing ap- 
pearance, a meter with a 
240° scale is worth the 
extra cost; most of those 
available have a 3in. dia- 
meter scale. The meter 
can of course be a con- 
ventional 90° scale type 
or an edge scale meter 
which might lend itself bet- 
ter for dashboard mount- 
ing. If there is no room on 
the dashboard, the com- 
plete tachometer could be 
mounted in a small box of 
its own and secured where 
it can be seen at a glance. 

THE CIRCUIT 
The tachometer circuit is shown in Fig. 1 and is a 

fairly conventional arrangement using a flip-flop (Trl 
and Tr2) from which to derive a constant amplitude 
narrow square -wave. The time constant in the flip- 
flop produces an output pulse of approximately 
0.5mS. The supply voltage is held stable by the 
Zener Diode to 8.2V so that variations in the battery 
voltage do not effect the readings. The output from 
Tr3 is, as far as the meter is concerned, a recurrent 
positive -going pulse of constant amplitude and 
duration. The meter will read the mean positive 
voltage developed by the pulses so the slower the 
pulses the lower will be the meter reading and vice 
versa. However, the meter reading can be altered by 
increasing or decreasing the amplitude of the pulse 
current passing through it by inserting series resist- 
ance (PRI and Rx). This makes it possible to adjust 
full scale deflection for different maximum readings. 
Equally the pulse amplitude to the meter can be 
adjusted relative to the pulse rate so that the meter 
can be calibrated for 4, 6 or 8 cylinder engines as 

Tr1 
0C45 

1C1 
200 

+TiJ F 

R6 
4.7k 

Tr3 
0C45 

0.5mS 

To main distributor lead 

87+' 
8.2V 

820 

ZD1 - 
8.2V 

0-1 m A 
f s d. 

M 

Fig. 1 : The ci cuit of the Rev -Counter 

C5 
0.050F 

+ 
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CONTROL 
DRILL 

SPEEDS 

DRILL 
CONTROLLER 
NEW 1KW MODEL 

Electronically changes 
speed from approxi- 

mately 10 revs. to 
maximum. Full power at 

all speeds by finger-tip 
control. Kit includes all 

parts, case, everything and 
full instructions. £1.50 pine 

13p post and insurance. 
Made up model also avail- 

able. 22ß41 plus 179 peat & P. 

MAINS OPERATED CONTACTOR 
220/240v. 60 cycle solenoid 
with laminated core so very 
silent in operation. Closes 4 

circuits each rated at 10 amps. 
Extremely well made by a 
German Electrical Company. 
Overall size o_I x 2 x 21n. 
Il each. 

NEED A SPECIAL SWITCH? 
Double Leal Contact. Very slight pressure closes 

both contacts. Sp 
each, 60p doz. Plastic push - 
rod suitable for operating. 
Sp each, 95p doz. 

AUTO -ELECTRIC CAR 
AERIAL 
with dashboard control switch 
fully extendable to 40ín or fully 
retractable. Suitable for 1.2v positive 
or negative earth. Supplied complete 
with fitting instructiooa and ready 
wired dashboard switch. £0 plus 259 
post and ins. 

TOGGLE SWITCH 
3 amp. 250v. with fixing ring 7Ip each. 759 doe 

MICRO SWITCH 
6 amp. changeover contacts. 9p 
each £1 doz. 15 amp. Model 
lOp each or £1.05 doz. 

141 

MINIATURE 
WAFER SWITCHES 
2 pole, 2 way -4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way -I 
pole, 4 way -3 pole, 4 way -2 pole 
6 way -1 pole, 12 way. All at 189 
each, 1180 dozen, your assortment. 

WATERPROOF HEATING 
ELEMENT 

28 yards length 70W. Self-regulating 
temperature control. 601) post tree. 

BLANKETS WITCH 
Double pole with neon let 
Into aide so luminous In dark. 
Ideal for dark room light or for 
sae with waterproof element, new 
plastic care 809 each. 3 heat model 409. 

CAR ELECTRIC PLUG 
Fite in place cigarette lighter. 
Usefule method forcar making quick 
connection Into the electrical 

system. 38p each or 10 for 1842. 

TREASURE TRACER 
Complete K It (except wooden 
batten.) to make the metal 
detector as the circuit in Practical 
Wireless August issue. £2.96 plre 
20p post and insurance. 

QUICK CUPPA 
Mini Immersion Hater, 350w. 
200/240v. Bolla full cup In about 
two minutes. Uee any socket or 
lamp holder. Have at bedside 
for tea, baby's food, etc. 11.26, post 
and Insurance 14p. 12v. car model 
also available same price. Jug 
heater £150 plum p. & p. 14p. 

SNAP ACTION SLIDE SWITCH 
Rated 5a. 240v. Made by Arrow. Type 
fitted In the handles of electric drills. 
vacuums, etc. bp each, 10 for 469. 

NUMICATOR TUBES 
For digital instrumente, counters, timers, 
clocks, etc. Hi -vac XN. 3, Price £1.45 
each. 10 for £18. 

12 WAY SUB -MINIATURE 
MULTI -CORE CABLE 

7-0076 copper cores each core P.V.C. insulated and 
of different colour. P.V.C. covered overall and 
apprnv. 2/I6in. thick. Price 20p Per yard. 

&&35LIGHT CELL 
Almost zero resistant in eon - 
light increases to 10 K Ohms 
In dark or dull light, epoxy 

resin sealed. Size approx. lin. dia. by fin. thick. 
Bated at 500 MW, wire ended. 93p with circuit. 

HONEYWELL PROGRAMMER 
This is a drum type timing device, the 
drum being calibrated in equal divisions 
for switch setting purposes with tripe 
which are infinitely adjustable for position. 
They are also arranged to allow 2 opera - 
lions per switch per rotation. There are 15 
changeover micro switches each of 10 amp 
type operated by the tripe thus 15 circuite may 
he changed per revolution. Drive motor is 
mains operated 5 revs per min. Some of the many 
uses of this timer are Machinery control, Boiler firing, Dispensing and Vending 
machines, Display lighting animated and signs, Signalling, etc. Price from makers 
probably over £10 each. Special snip price 25.75 pine 25p post and insurance. 
Don't mien this terrific bargain. 

THE FULL -FI STEREO SIX 
The amplifier 

sensation of the year 
You will be amazed at the 
fullness of reproduction and at 
the added qualities your records 
or tuner will reproduce. Built 
into metal cabinet elegantly 
styled in elmulated teak finished 

to blend with modern furnishings, this amplifier uses 
au integrated solid state circuit with an output power of 6 watts R.M.S. split 
over the two channels. The amplifier le ideal for nee with normal pick-ups and 
tuners, It bas a double wound maims transformer and ganged volume and tone 
controls --also switching for Mono to Stereo, tuner or pick-up. 
UNREPEATABLE PRICE is £0 plus 389 peso end insurance. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 

4 x 19 amp socket. in metal box to take 
standard 13 amp fused pings and on/off switch wnh neon warning light. Suppled 
complete with 7 feet of heavy cable. Wired up ready to work, £8 less plug 
2826 with fitted 13 amp plug; 12-40 with fitted 16 amp plug, plus 239 P. & I. 

THIS MONTH'S SNIP 

Smtthe 24 hour 2 on/2 off Time Switch Title is the popular 
model, as [teed in the Autoset and Morphy Richards time 
ewltchee. Only needs a cane and an output socket. 230v 
50 cycle. Contacte switch up to 13 empn. Price 22.759 

TANGENTIAL HEATER UNITS 
This heater unit is the very latest type, most efficient, and quiet running. le as 
fitted in Hoover and blower heaters costing £16 and more. We have a few only. 
Comprises motor, impeller, 2kW. element and 1kW. element allowing switching 1. 

and 3k and with thermal safety cut-out. Can be fitted into any metal line 
cane or cabinet. Only need control switch. 1350. 
2kW. Model as above except 2 kilowatts also. 
Don't rides this. l'ontrol Switch 859 P. & P. 40p 

POCKET CIRCUIT - 
- TESTER 

Tent continuity for any low resistance circuit. house ---st. 
wiring, car electrics. Testa polarity of diodes and recti 
nerd. Also ideal size for conversion to signal injector (circuit supplie, il. 80p or 

2 for 609. Poet paid 
COMPUTER TAPE 

2.400ft. of the Beet Magnetic Tape money can buy -users claim 
good resulte with Video and sound. lin wide £100 plue 33p poet and 
insurance, with cassette. tin, wide 1100 plue 30p post and insurance 
with cassette. lin. wide 75p plus 25p poet and Insurance with cassette. 
Spare spools and caseettec -lin. 769. flu. 759 each plus lop Post 
and insurance. 

I HOUR MINUTE TIMER 
Made by famous Smith. company, these have a large 
clear dial, size 41 x 35, which can be set in minutes up 
to 1 hour. After preset period the bell rings. Ideal for 
processing, a memory jogger or, by adding simple lever. 
would operate micro -switch £145. 

RADIO STETHOSCOPE 
Easiest way to fault and -traces signal from aerial 
to speaker -when efgnal stops you've found the 
fault. Uee it on Radio, TV 
amplifier, anything - com- 
plete kit comprises two special 
transistors and all parts inclu- 
ding probe tube and crystal 
earpiece. £2 -twin etetho- 
set instead of earpiece 75p 
extra -poet and ins. 20p. 

SOLDER GUN 
11=--- A must for every busy man, gives almost instant heat also 

Illuminates job. Dual heat 100/140 watt £875 plus post Sr ins. 
20p. BIG JOB 250 watt model. £475 plue poet & ins. 40p. 

CAPACITOR DISCHARGE CAR IGNITION 
This system which hoe proved to be amazingly 

ficient and reliable was first described In the 
RECImIIIC winelyiretees World about a year ago. We can supply kit 

of parts for an improved and even more ®cent 
,,-m.m t' /rnraaal It reelees, June). Price 1496 plus 30p post. When ordering 

e 
positiver.25 

plu 20p. 
systems. Also available, ready made 

ignition syetem for 8v ehiclee, i8 

TYPE 25 RELAYS 
There are miniature relaye. Size approx. 1 3/18th in. high x 

llin. wide x fin. deep. 4 change over silver/gold contacts. 
Contact rating lamp I00v. D.C. Fitted with a plastic cover. Coil 

operates approx. 250Mv. D.C. Available with the following 
colle: 
28ohma for 4.7-5v. 45ohm for 1-26v 52ohm for 4.9.6v 

90ohm for 5.5.110v 130ohm for 10-15v 630ohm for 17-36v 

1250ohm for 27.44v 2500ohm for 31-65v 5800ohm for 27-44v. 75p each, 10 

for £8.78. Also one with 16,500o1un coil but thta ban only 2 heavy duty change 

over gold contacts. Price 1145. 

Where postage is not stated then ordere 

over £5 are post free. Below £5 add 20p. 

Semi -conductors add 5p post. Over £1 post 
free. S.A.E. with enquiries please. 

Veroboard. We are now stocking this in ,arii.g 
sizes. Prices as follows: 

O to 

169 
24p 
24p 

5719 
76p 

52Ip 
8749 
1719 
169 

24x31 
24x5 . 

31x51 . 

331X5 .. 
17 XII .. 
17 x31 .. 
17 x5 (plain) 
17 x 35 (plain) 
17 x2I (plain) 
24 x5 (Plaint 
24 x 35 (plain) 

Pin intersection tool .. 474p 4749 
Spot face cutter 3749 875p 
Pkt. 50 pine 20D 209 

FLUORESCENT CONTROL KITS 
Each kit comprises seven Berne -Choke, '2 tuhr 
ends, starter, holder and I tub eclipe, with wiring 
instructions. Suitable for normal fluorescent tubes 
or the new "Grote:" tubes for fish tanks and indoor 
plants. Chokes are aupersilent, mostly resin filled 
Kit A-15-20 w. 21. Kit B-30-40 w. £1. Kit t'- 
80 w. 2180. Kit E-65 w. 2180. Kit F for aft. 12:. 
w. tube £1.75. Kit MF1 in for 6in., 0 In. and 12ín. 
miniature tubes £1. Kit MF2 for 211n. 13 e 
miniature tube £1. Pontage on Kite A and B 23p 
for one or two kite then 23p for each two kits 
ordered. Kite C, D and E 23p on first kit then Imp 
for each kit ordered. Kit F 33p then 231' for each 
kit ordered. Kit MFl 18p on first kit rh.-,. 1_q ' 
each two kite ordered. 

O-8 AMMETER 
2 io. square full vision for flush 
mounting. Moving Iron instrument. 
Ideal for charger. Price 48p each. 
10 for £8.90. 
Box Sign for Window Display, at honk.. rIo . or 

shop, 2 ft. wide X 14 in. high x 5 in. deep. This 
in an illuminated box sign made from sheet metal 
hammer finish enamel with a clear plant iv window . 

You simply have your message printed or written 
on poster board or thick card. (Or one stick down 
letters available at most stationern). You will then 
have a box sign normally costing anything between 
£10-215. Illumination is by a 2 It. fluorescent tube 
with control gear enclosed. Message card an t 
changed quite easily from hinged top hack. Price 
£8 each, plus 65p poet. etc. 
Motivated Illuminated Box Sign. A previonm item 
hut with geared motor moving the message making 
It change eight times a minute. Very attention 
arresting. To use this for your own :nemeses 
you would have to have each sign written on card 
then cut thin up in strips which could ire glued to 
the one supplied with the box sign. Price £450. 
plus 65p poet and service. 
Geared Motor with take off socket. The gear train 
is driven by normal type Induction motor and 
(fivesa final speed of 6 r.p.nr. The motor in mounted 
behind a chrome plate through which the take ntt 
drive protrudes and was originally intended to 
drive a spit for cooking- is also ideal for driving 
models or for driving a colour changing olio.. for 
the local dance hall. discothgeue. etc. Really well 
made assembly. Price £1.75 plus 25p post etc. 
Dry Film Lubricant. In aerosol an for easy appli- 
cation and for putting lubricant into placee where 
the normal oil an cannot reach. Home and every 
day uses. We have purchased a large quantity of 

them from the Liquidator and are able M otter 
them to you at about half of the original lint price. 
80D per (8 oz.) can or 12 cane for £8 poet paid. 
The lubricant 1. IPA. Boon L169. 

) REED SWITCHES 
u.lacs roomed, nwuches operated by external snag, 
net -gold welded contacte. We an now offer 3 

types: 
Miniature. L" long x approximately I" diameter. 
Will make and break up to IA up to 300V. Prier 
18p each, £1.20 dozen. 
Standard. 2' long x yl' diameter. This will break 
currents of up to IA, voltage up to 250V. Price 10p 
each, 90p per dozen. 
Flat. Flat type, 2' long, lust over li- thick. 
flattened out, so that it can be fitted into a smaller 
space or a larger quantity may be packed into o 

square solenoid. Rating lA 200V. Price 80p each. 
£8 per dozen. 
Small ceramic magneto to operate there reed 
switches Sp each, 909 dozen. 
Dry Reed Relays. Solenoids on moulded bobbins 
within magnetic ehleldo-printeu circuit or panel 
mounting. 

Ref. Coil Refislance Reed Sseife». Pelee 
71005 2 K 1 normally open 25p 
81916 5 K 1 normally open 

I normally cloned 76p 
05003 4 K I normally open 259 
62040 1500 & 500 ohm. I normally open 859 
Multiple Reed Relay. Ref. 58001. Contains 13 nor- 
mally open reeds within a solenoid. Operate. no 
600 rote'. Coil resistance 9K ohms. Price 21.95 
each. 
Multiple Reed Relay. Ref. 081.2 normally open L 

normally closed coil resistance 30 ohms. Price 759 
Faoretat. This is a thermostat with Sensor on thy 
end of a long capillary tube. The temperature 
range is 50-120. C. anprox. The getting Is by 

spindle for pointer knob (knob not, supplied). 
The Sensor can be immersed in the liquid or can tic 

fixed to the container or an when used on all 

electric cooker, this can be fitted in the centre of a 
heating element. Price 65D each. 1685 for ten. 
Many other thermostats available please request 
list. 

0-I 
229 
24p 
24p 
27p 
76p 

lOOp 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 7 Park Street, Croydon CRO IYD 

Callers to: 102;3 Tamworth Road Croydon. 
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Fully guaranteed 
Individually packed 

VALVES 
111211 £1.760 ECH200 629 0A2 35v 
CY31 85p ECL90 45p OBI 35p 
DAF96 38p ECL82 32p PABC80 37p 
DF98 37p ECL83 669 PC97 40p 
DK96 41p ECL86 42p PC900 479 
DL92 Sep EF36 45p PC084 37p 
DL94 40p EF37A 45p PCC89 45p 
DL96 41p EF39 40p PCC189 55p 
DM70 80p EF40 60p PCE800 751: 
DY86 45p EF4I 62p PCF80 809 
DY87 66p EF80 25p PCF82 38p 
DY802 48p EF83 54p PCF84 96p 
E88CC/01 EF85 82p FCF86 57P 

£1-80v EF86 alp PCF200 779 
E180CC 42p EF89 Lop PCF201 77p 
E181CC 00v EF91 15p PCF801 989 
E182CC EF92 87p PCF802 4813 

£1.05 EF95 80p PCF805 7£p 
EABC80 82p EF183 32p PCF806 65p 
EAF42 60p EF184 86p PCF808 72p 
EB91 15p EFL200 75p PCH200 70p 
EBC?3 50p EL34 5213 PCL81 479 
EBC41 52p EL41 57p PCL82 37p 
ECC81 30p EL42 53p PC1.83 65p 
EBF80 429 EL84 289 PCL84 42p 
EBF83 42p EL85 40p PCL85 48p 
EBF89 Sop EL86 40p PCL86 42p 
ECC81 80p EL90 8óp PFL'200 57p 
ECC82 28p EL95 35p PL36 58p 
ErX83 SOp EL500 85p PL81 50p 
ECC84 20p EM31 259 PL82 409 
ECC85 40p EM80 40p PL83 429 
70086 50p EM84 359 PL84 869 
ECC88 37p EM87 55p PL500 73p 
E00189 52p EY51 40p P1.504 76p 
ECF80 S5p EY86 35v PY33 809 
50082 SOp EY81 869 FY80 86p 
ECF83 759 EY88 409 FY81 27p 
ECF801 62p EZ41 42p PY82 870 
ECF802 029 EZ80 269 PY83 869 
ECR35 80p EZ81 27p PY88 87p 
EC142 86p GZ34 52p PY800 52p 
ECH81 28p KT66 £1609 PY801 529 
ECH83 42p KT88 22.169 QQV03-10 
EC1184 46p N78 21159 £1.259 
29/41ít. AERIALS each consisting of ten 3ft. ¡in. dla. 
tubular screw -in sections. IN. (8 -section whip aerial 
with adaptor to fit the lin, rod, insulated base, stay 
plate and stay assemblies, pegs, reamer, hammer, etc. 
Absolutely brand new and complete ready to erect. 
In canvas bag £4. P. & P. 50p. 

METERS Full List of our very large 
stock of meters on request. 

TRAN SISTORS, ZEN ER DIODES etc. 
SPECIAL OC25 37p OC200 409 2N3055 769 AD149 60p 
OFFER 0028 25p 00201 80p 2N3730 ADI61 87p 
093 tube 0028 6811 002013 00p 2N3731£2.75p ADIOS 87p 

61.75 0029 62p IN21 179 2N5109£2.06p AF118 82p 
0A5 20p 0035 50p IN21B 26p 40362 60p AF127 17p 
°A10 25p 0038 p IN25 80p 82303 50p AF139 80p 
0A70 10p 0044 9 IN43 lOp 3F100 679 AF178 48p 
0A71 10p 0045 15p IN70 7p 3FR5 82p AF188 409 
03,73 109 0070 189 IN702-72588p 3N128 87p AFY19£118p 
0Á74 109 0071 16p IN823A £1.30 3NI39 £1759 A8Y26 259 
0.479 10p 0072 IZMTS S6p 3N140 95p ABY28 26p 0.481 10p 0073 80p IZMT10 SSp 3N154 909 ABY87 48p 
OÁ91 7p 0075 26p IZTS 87p 3N159 £146p BAW19 289 02.208 7p 0076 259 IZT10 OSp 6FR5 46p BC107 18p 
OA202 10p OC81 259 20385 61p 12FR60 73p BC108 l2p 
0A210 25p 0081D 209 "-0403 16p 10131 18p BC113 26p 
OA211 379 
OAZ200 569 
OAZ201 50p 
OAZ202 to 

OC81DM 20p 
0082 26p 
0C82DM 80p 
0083 26p 

IN4785 50p 
2N277 62p 
2N918 37p 

40594 61.379 
40595 £187p 
40636 £145p 
40868 £1859 

BC118 88p 
BCY72 15p 
8E115 25p 
13E173 80p 

OAZ206 42P 008313 16p 2N1304 26p 40869 £1459 BFYS1 209 
OAZ207 47p 
OAZ208 to 
OAZ213 829 
OAZ223 to 

0084 249 
00122 60p 
00139 25p 
00140 87p 

2N1306 26p 
2N1307 259 
2N2147 75p 

ÁC126 259 
AC127 259 
ACI28 96p 

BFY52 88p 
13805 88p 
BB 46p 

OAZ225 50p 0C170 259 2N2904A 89p AC176 25p B82 479 
OCIO 50p 00171 309 2N3053 26p ACV17 30p B8Y29 2511 
0022 609 00172 87p 2N30b4 60p ACY28 17p 1311100 £1.80p 
Q VO6-40A UBC4I 79 ÚY86 10p 3Q4 37p 6AK5 80p 

65'8611 UBF80 85p 10 /30 85 384 36p 8AK8 829 
1117 46p UBF89 859 VR150/3086p 3V4 45p 6AL5 15p 
1119 87p 00085 40p Z759 £1659 5B254M £220 8A1.5W 40p 
STV280/40 130F80 659 Z80117 £15.09 5B/255M 6A306 SOp 

STV28 Ó 00 p 70p 
1 35p 

21-259 
75p 

8L 76 
5R4GY 60p 

OARS 50p 
6AQ5 35p 

£900p UCL82 8513 IL4 169 5U4G 32p BAQSW 609 
TT21 £2.75p UCL83 IRS S5p 5V40 409 6A86 87p 
U25 76p UF41 50p 184 23p 5Y40 40p 6A870 809 
U 750 ÚF80 88p 186 24p 553GT 35p 82.56 809 
U27'26 6013 ÚF89 36p IT4 22p 5Z4 76p 8AÚ6 269 
ÚI91 70p UL41 60p 1X2A 40p 5Z4GT 40p 6AX4GT 409 
U801 £1.00 171.84 80p 1X211 40p 6AB7 30p 6AX5GT 659 
UABCRO 35p UU5 669 32.4 809 6AC7 15p 8117 40p 
UAF42 559 ÚY41 46p 3D6 159 6A16 30p 6BK7 409 

BYZ13 259 
BYZ16 68p 
CR81/10 25p 
CR81/20 38p 
CR81/30 90p 
CR81/35 48p 
CR81/40 48p 
CR83/05 309 
CR83/20 88p 
CR83/30 43p 
CR8:5/025 

76p 
CR83/40 50p 
GET103 239 
GET115 45p 
0ET116 50p 
0EX66 £1.00 
NKT222 20p 
NKT304 50p 
1313918 28p 
8D928 31p 
811938 32p 
81394 219 
8D988 48p 
V405A 40p 

6BA6 
613E6 
613060 
6BJ6 
BBQ7A 
6BR7 
6BW6 
8BW7 
804 
606 
80116 
BCLB 
IMO 
6E18 
6F23 y 
6F33 £1.60 

MANI' OTHERS IN STOCK include Cathode Rap Tubes and Special Value. U.K. 
P. Jr P. Up to £1 12p, £1-22 17p. 22-23 22p. Over E3 poet free. C.O.D. 20p extra. 

INTERGRATED CIRCUITS - 
MANY OTHERS IN STOCK 

RCA. CA 3005 wide band R.F. Ampl. 300mW diss £1.20 
CA 3012 wide band ampi. 150m W dins £0.90 
CA 3020 Audio power ampi. .. .. .. £1.37 
CA 3036 Audio pre -ampi. £0.90 
General Electric PA 230 £1.40; PA 234 £1; PA 237 22.10 
Mallard TAA 300 £1.75; TAA 320 73p 

30P19 
2aWp 30PL1 
30p 30PL13 
S5p 30PL14 
45p 33LOGT 
35p 35W4 8Óp 
809 35Z4GT 45p 
809 42 46 
70p 5005 40p 

30p 
60CD8G30 25p£1 -60g 

559 50EH5 
49p 75 440p 
209 76 Opp 
56v 78 40p 
76 1 56 3013 80 46p 

Sop 803 £3 25p 
899 805 28-00p 
80p 807 50p 
80p 813 £3.76D 
S5p 832A 28.009 
859 866A 76p 
27p 954 40p 

1208 32p 955 409 5022 £18 00p 
12E1 £1.259 856 209 723A 218 OOP 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Tel: 01-743 0899 
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 

ALL valves 
guaranteed 

6118 20p 
6J4WA 76p 
6J5 409 
6J5GT 26p 
8J6 20p 
6370 86p 
BJ7M 409 
5K6GT 609 
8K7 82p 
6K76 2415 
6K8GT 46p 
BK25 709 
68A7 409 
88A7GT 82p 
BBC7GT 259 
6807 86p 
6637 879 
883705 82p 
88K7 36p 
68L7GT 829 
88N7GT 86p 
88Q7 809 
68Q7GT 86p 
8V6G 17p 
BVBGT 88p 
6X4 27p 
8X50 26p 
8X5GT 3213 
6560 80p 
6-301,2 70p 
624 329 
7B7 46p 
705 86p 
706 40p 
7117 82 
7Y4 60p 
9D8 g7p 
11E2 £2.S0p 
2A 

12AT7 
12AU7 
12AV6 
12AX7 
12BA6 
128E6 
1213117 

12E5 56p 
12K70T 40p 
12K8GT 46p 
12Q7GT 809 
12807 860 
1487 76p 
19AQS 409 
1903 £416p 
1908 £160p 
19H4 £500p 
20P4 £100p 
215I.605 40p 
30015 76p 
30C17 
30018 76p 
30E5 84p 
30FL1 70p 
30FL1'2 02p 
30FL13 60p 
30FL14 76p 
30L15 85p 
301.17 80p 
30P12 80p 

80p 
70p 
92p 

957 80p 
991 40p 
1822 £1.009 
2051 559 
5933 £112p 
6057 bop 
6060 509 
8084 45p 
8085 85p 
6080 £1-37p 
6146 £1-50p 
8020 £2.269 
9001 20p 
9002 25p 
9003 50p 
9004 15p 
9006 159 
C.B. Tubes 
VCR97 

£4 50p 
VCR517B 

£3 50p 
VCR517C 

£7 50p 
5FP7 £1-32p 
88D £9 LOP 
88J £9 00p 
881, £9 OOp 
Photo Tubes 
CMG25 

£2 769 
931A £3.00p 
6097C 

£17 50p 
Special Vlvs 
CV 1031 

£7 OOp 
CV2339 

£20 OOp 

JP9/7D 
£37 50p 

K301 15 OOP 
K305 £12 009 
K308 £18 009 
K337 £18.009 

M. b B. COMPONENTS (LEEDS) LTD. 
(INCORPORATING M. & B. RADIO) 

PO Box 125, 38 BRIDGE END, LEEDS 1 Telephone 0532-35649 

EX -ARMY 88 WALKIE TALKIES. 3 channel. Less handset. Untested 
but complete and in clean condition. With circuit. £4.75, two for £8.00 

9 TRANSISTOR 455Kc/e IF STRIPS. Ideal basis for receiver. £1 -20 

6 to 12 VOLTS DC TRANSISTOR CONVERTER. 6v DC input 
12v DC output at 4 amps conservatively rated. Ideal for VW owners. 
Brand New. ES40 

TRANSISTOR TRANSMITTER. f watt 
12 to 14V supply. NB FM Modulated. Needs 
mike Pre -amp. Complete with circuit. 

EX GPO DESK TELEPHONES. Used but 
Ideal for intercoms. 

output on 68-88MHz. 
external two -transistor 

Only £4.75 

in working condition. 
Two for £2.00 

I2v INVERTER TRANSFORMERS. Complete with circuit to 
build inverter to give 350v output at 300 m/a. £2.20 

GEIGER COUNTERS. Well-known contamination meter comprising 
main unit fitted with meter marked in Milli Rontgens hour, probe lead 
and carrying case. Audio output available from socket on front panel. 
Supplied new or as -new condition. Model I fitted with vibrator PSU 
using 5 pen cell batteries. £4.85 

MB2/20A TWO METRE TRANSCEIVER. Rx tunable over 2 metre 
band. 20 watts RF output AM modulated. Ideal for mobile or fixed 
station. Only requires connection co speaker, aerial and 12v DC 
supply to become fully operational. Full details on our lists. £50.00 

All prices include carriage, packing, etc. U.K. 

Send SAE for full lists with many bargains of general interest. 

TWO YEARS' GUARANTEE 
ALL MODELS 

405/625: 19" i£2595 
23" £35.95 

CARR £1 95 

FREE CATALOGUE 

TV'S 19 NOW 
£11.95 

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS 

HI-FI VALUE 
I. GARRARD SP25 Mk III 

£11.50, p.p. 513p 
2. TEAK PLINTH & TINTED 

COVER 84-95, p.p. 35p 
3. 9TAHC DIAMOND SONO - 

TONE CARTRIDGE £2 -SO 
BARGAIN PACKAGE I, 2 & 3 

£1795, p.p. 85p 

COMPONENTS MUST BE CLEARED 
Transistor Radio Cases: 25p 
each. Size 9}" x 6f' x 3/' Post 15p. 
Speakers: 33p. 2}" 80. Brand 
new Post 15p. 
VHF/FM Tuners: 9Sp. 88-108 
megs, takes ECC8S valve (extra). 
Post 15p. 
Radio: £3.9S 8 transistor LW/ 
MW. Free case, battery. Post 15p. 
Precision Tape Motors: LI 98. 
200/250Y. Famous German manu- 
facturer. Post 20p. 

Transistor Gang Cond 
20p. Miniature AM. Post free. 
Modern Gang Cond r 30p. 
AM/FM or AM only 20p. Post 10p. 
Transistors ISp each. Post free. 
AC126, ACI28, AFI14, AFI 17, 
0C45, OC7I, °C81 OCBID. 
Valve ELL8O SOp. Only stock in 
the country. 
Pots.: 2Sp each. Post 5p. D/SW 
500/500 KO. D/SW 500/100 KO. 
DISW I meg.1100 KO. S/SW 
5001500 KO. 5/SW 500/I meg. 

DUKE & CO. (LONDON) LTD. 
621;3 ROMFORD ROAD, MANOR PARK, E.12. Phone 01-4786001-2-3 
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CALI B RATI O N 

--C2 

+ 
Cl 

well as for maximum r.p.m. indications mentioned 
previously for the different number of cylinders. 

CONSTRUCTION 
The circuit board and component layout is shown 

in Fig. 2. The board can be quite small and could be 
either mounted on the back of the meter as shown or 
installed behind the dashboard by itself but it must 
be clear of the direct airflow from the car heater 

r-{ R2 I- 
L..- 

Tr 1 

t-{ C3 H- 
I 

l Tr2 

R 0-1 C4 
4 To main p 

-r distributor ; 

-__.4_ _lead 4. 

PR1 NT+ C 
á j 51 

Rx t 

CKGOI 

-ve 

12V via 
ignition 
switch 

+ve 

Fig. 2: A suggested component layout. The board is mounted directly 
on the terminal screws of the meter. 

system. In the prototype the board was attached to 
the back of the meter by the terminal screws. The 
component layout is not critical and can be altered a 
little from that shown in Fig. 2. It is most important 
however, not to connect the common positive supply 
rail of the circuit directly to either the car body or 
meter case. The circuit will be effectively `earthed' 
via whichever lead, positive or negative, is connected 
eventually to the car body i.e., via whichever side 
of the car battery is bonded to the car body. The 
12V supply should be taken after the ignition switch. 

The only other connection is a length of thin 
plastic covered wire from the tachometer input C4 
which is taken through to the centre ignition lead 
on the distributor. The end of this wire is wrapped 
around the centre ignition lead and taped into place 
as shown in Fig. 3. Between 5 and 10 turns should be 
sufficient for ignition pulse pick up. 

Centre ignition 
lead 

Spark plug 
lead s 

Distributor 

Tape 

o 10 turns 

Fig. 3: The pickup wire 
should be taped to the. 
centre ignition lead 

To tachometer 
input C4 

The ideal method of calibrating the meter is to 
drive the tachometer from a square -wave audio signal 
generator. The square -wave should have a peak 
amplitude of at least 2V and must be differentiated 
by a simple RC network as in Fig. 4. The output will 

1000-2000pF *II 
Square -wave 

2-10V pk 

Tachometer input C4 

47k CKG013 

ir Tachometer -ve 
Fig. 4: The differentiating circuit for calibration. 

be a series of positive and negative going pulses. 
The tachometer will respond to the positive going 
pulses only. It is essential to understand that when 
the tachometer is driven from a car ignition system 
(from the centre distributor lead) it will receive 
either four, six or eight pulses for each revolution 
of the engine, depending on the number of cylinders. 
The engine r.p.m. will therefore be the number of 
pulses per minute divided by the number of cylinders. 
For example, if the pulse frequency per minute is 
10,000, the r.p.m. for a 4 cylinder engine would be 
2,500. For calibration with a signal generator it is 
easier to work with pulses per second, so in order 
to set the tachometer scale for say 2,500 r.p.m. the 
generator frequency is set to 

10,000 
166.6Hz. 

60 
It would be easier of course to set the generator 

to an even frequency so, for example, 200Hz would 
be equal to 12,000 pulses per minute (200 X 60) or 
12,00014 which equals 3,000 r.p.m. for a 4 cylinder 
engine. 

* components list 

Resistors 
R1 1.8k12 R6 
R2 4.7k12 R7 
R3 15kí2 Rx 
R4 3910 PR1 
R5 10kí2 

All resistors 10%, áW types 

Capacitors 
Cl 200µF 
C2 0 04µF 
C3 0 Olp,F 

Semiconductors 
Tr1 0C45 
Tr2 0C45 
Tr3 0C45 

4.71d2 
8202 
see text 
1kí2 skeleton 

preset 

C4 1000pF 
C5 0.05µF 

ZD1 NKT/C8V2 or 
BZY88/C8V2 
(Electrovalue) 

Miscellaneous 
0-1mA f.s.d. meter-see text, prototype type LS65, 
240' (Henry's Radio); circuit board; case to suit. 

Most meters, including the 240° type, will have 
calibration marks of 0 to 10 which is convenient for 
either 0-5,000 or 0-10,000 r.p.m. The meter scale can 
of course be taken out and new figures inscribed. 
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A scale of 0-8,000 would mean providing new calibra- 
tion marks of 0-8 i.e., the scale must be divided into 
8 equal parts. The maximum r.p.m. range must 
therefore be decided and the meter scale marked 
accordingly. 

Having done this the instrument can be calibrated 
and to assist in this the following tables relate r.p.m. 
to frequency and number of cylinders. 

Four Cylinder Engines 

Engine R.P.M. Pulses per 
minute from 

ignition 

Generator 
Frequency (Hz) 

500 2,000 33.3 
1,000 4,000 66.6 
1,500 6,000 100 
2,000 8,000 133.3 
2,500 10,000 166.6 
3,000 12,000 200 
3,500 14,000 233.3 
4,000 16,000 266.6 
5,000 20,000 333.3 
6,000 24,000 400 
7,000 28,000 4666 
8,000 32,000 533.3 
9,000 36,000 600 

10,000 40,000 666.6 

The suggested calibration checks for 0-5,000 r.p.m 
are as follows:- Set the generator to 200Hz and 
adjust PM to obtain meter reading of 3,000 r.p.m. 
Set generator at 100Hz and check that meter is 
reading 1,500 r.p.m. If not, slightly re -adjust PRI 
and check again for reading at 3,000 r.p.m. Much the 
same procedure is adopted for higher maximum 
r.p.m. readings i.e., for 8,000 r.p.m. full scale use a 
400Hz test signal and set PRI for a reading of 6,000 
r.p.m. and check with 200Hz for a reading of 3,000 
r.p.m. For a 10,000 r.p.m. maximum set generator to 
600Hz and PR1 to obtain meter reading of 9,000 
r.p.m. Recheck at 3,000 r.p.m. with 200Hz. 

Six Cylinder Engines 

Engine R.P.M. Pulses per minute 
from ignition 

Generator 
frequency (Hz) 

500 3,000 50 
1,000 6,000 100 
2,000 12,000 200 
3,000 18,000 300 
4,000 24,000 400 
5,000 30,000 500 
6,000 36,000 600 
7,000 42,000 700 
8,000 48,000 800 

10,000 60,000 1,000 

As the generator test frequencies all come out a 
even figures the calibration for six cylinder engines 
for any maximum r.p.m. reading of up to 10,000 is 
quite easy but a similar procedure i.e., the initial 
setting of PRI for a high calibration reading and then 
check at a lower one, can be adopted. 

No table is included for 8 cylinder engines as the 
4 cylinder engine table can be used by simply 
doubling the test frequencies. 

CALIBRATION WITHOUT A 
GENERATOR 

With a square -wave generator a calibration 
accuracy of better than 1 per cent can be obtained, 
especially if the generator is first checked for 

accuracy against the 50Hz mains frequency with an 
oscilloscope and Lissajou's patterns. 

Reasonable accuracy, however, can be obtained by 
setting the value of PRI with an ohmmeter. The 
table shows the values at which PRI should be set 
to obtain 0-5,000, or 0-8,000 or 0-10,000 r.p.m. for a 
4 or 6 cylinder engine. For 8 cylinder engines the 
value of PRI will be double those of the 4 cylinder 
ones. 

Value of PR1 plus Rx for simple calibration 

Max. Revs. Four Cylinders Six Cylinders 

5,000 18012 50011 
8,000 52012 1,20012 

10,000 80012 1,50012 

In operation the meter needle will waver slightly 
about the engine r.p.m. reading. Violent fluctuation or 
erratic indication could be due to ignition pulse pick 
up being too great, in which case reduce the number 
of turns of the pick up coil. From tick -over the needle 
should rise quickly as the accelerator is pressed 
down. Don't rev the engine just to see the tachometer 
read maximum r.p.m., it won't do the engine any 
good. For test purposes about half the engine maxi- 
mum r.p.m. will be sufficient to see that the tacho- 
meter reading rises accordingly. 

CQ! CQ! CQ! CQ! CQ! CQ! CQ! 
I NFORMATION WANTED 

...any information or circuit literature etc. on the Practical Wireless "Strand" amplifier. -G. A. Hocknell, School House, King's School, Canterbury, Kent. circuit designs fora car anti -theft device of the tuned circuit or capacitance type. - R. E. Hannah, 16 Wilton Way, Rainford, Nr. St. Helens, Lancashire. 
.Heathkit manual for kit EW-1. To be borrowed or bought for £1.-W. Amman. 

1 Montague Avenue, London, S.E.4. 

Radio -Packs Gramen 
on 

s -K. 
re I may obtain0 

Hayaton Pie.. North Rod transformera 
Plymouth, Devon. PL1 5DU. 

information or circuit details and power requirements for the BC -433G and BC -434A radio and direction -finding equipment. -D. Eaton, "Glenfield", Le Foulon, St. Andrew's, Guernsey, C.I. 
...valve line-up and any relevant data, circuit diagram etc. on the Marconi 219 serial number 942995 receiver which is 20-25 years old. This is needed to help some boys in their school project. -B. C. Matthews (Senior Physics Master) Roan Gram- mar School for Boys, Maze Hill, Blackheath, London, S.E.3. ...Information on converting to stereo the Dansette RG 31 radiogram. It has e stereo - wired eutochanger.-R. C. Emery, Kelsall, Saxmundham, Suffolk, IP17 2PA. ..instruction book for my Geloso communications receiver also the address of Geloso In Italy; the model No. is G207 DR and the serial No. 838 H. -A. G. Tewes, 17 Queens Road, Luton, Chatham, Kent. 
...circuit diagram and component list for F. J. Camm's Superhel Coronet 4 (a.c.).- G. L. Perkins, "Penrlth", High Street, Porlock, Nr. Mlnehead, Somerset. ..information, handbook, etc., of the Kuba German radiogram. Imperial chassis 612.-F. C. Dlllien, 20 Hamden Crescent, Friziand Lane, Dagenham, Essex. ...any gen at all on the receiver type R3003 Ref. 10db/2.-John Hutcheon, do Waiter Hannah, High Altercannoch, Barrhill, Giruan, Ayrshire. 
...Service sheet for a Bush TV135R valved version TV. -J. D. Mendham, 12 Henton Road, Edwinstowe, Notts. 
...any gen on scope tube DG7-5.-C. R. Follenfant, 4 Ash Road, Shirley, Croydon, Surrey. 
...circuit diagram, alignment information and operating instructions for the Lafayette KT 320 communications receiver. -A. D. Temple, 56 Wood Road, Choriton, Man- chester. 

Instruction books and spares for the invicta 500 and 300 s.c.-Ralph Hamilton. Bellyshielmore, Tandragee, N.I. 
...any technical Information regarding the photomultiplier rube type 631A. -A. J. Dickinson, 22 Kensington Place, Brighton, Sussex, BN1 IRJ. ...any information, diagrams, etc., on Pamphonic type 601F amplifier with 2 s EL34, one U58 and six other valves. Also any of the following issues of P.W.: June 1966, July 1984, June and January 1963, December 1962, September 1962¡or earlier. -M. McLean, Stamford Villa, Station Avenue, Haddington, East Lothian. .,,any details of the power transformer of the Cossor scope model 1039 Mk. 2. - David Snodley, 9 Alexandra Park Avenue, Belfast BT 153ER, N. Ireland. ..the book entitled "Oscilloscope Equipment Circuits" by Easterling (Norman Price -out of print). Will buy or borrow. -F. D. Cosgrove, Rowan Chalet, Lower Road, Poetcombe, Oxford, OX9 7DU. 

ISSUES FOR DISPOSAL 
...P.W. for May 1989 to December 1970. Offers please to N. J. Moore, 33 Highcliffe Drive, Leigh -on -Sea, Essex. 

Items in this section are carried free of charge as a service to readers. We only ask that those making use of the service answer all correspondence resulting and reimburse postage and all reasonable expenses. We cannot guarantee inclusion and requests for inclusion will not be acknowledged, 
Material for inclusion should be sent to Practical Wireless Editorial. Fleetway House, Farringdon Street, London, E.C.4. 
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BIPRE-PAK 
TELEPHONE DIALS 

Standard Post Office type. 

Guaranteed in working order. 

ONLY 50p 
RELAYS FOR 

NEW TESTED AND GUARANTEED PAKS 

62 4 Phono CelSlV, 
. 

Sun Bole.' 
P 

B79 4 ïo 0 Ply iamp.122.. SOP 

13111 10 Reed Sithe mixed type. 
larse .oswa .mace P 

699 200 Mixed Gpaeiton. ADProx. 
SOP :22;y counud by werght 

H4 250 Mixed Rasntera. Apprex. SOp qu.ntitY rnunted by wnght 
H7 40 wpes 

.nirewean 

; úesosistors. Mixed Sop 
ty 

50p 1/40 4 8000 PIV. I cmp. plastic 

H9 2 PhocoITraroistersitive 50p 
1/1I2 50 ñn 

nij55/25ºste kmi.:rla«:' 
sop 

MI8 10 
t0ypelPNP Germ 

black glass 50p 

H19 10 1;11.C2 I`ype81PNP 
Germ.hito SOp 

M31 20 0C200 
TÓ -S anSilicon 

H79 20 o é é i+éri9nded 
diodes 50p 

50p 

NEW UNMARKED UNTESTED PACKS 

°66 I50 ermanism 
Min. 
G Dypeiodes 

leas t 50p 

8D3 200 Tl 
e,nN NPrer:, 

and 
P 

BM 100 Silicon Diodes DO -7 glace 
equip. te 0A200, OÁ202 50p 

686 50 Sil. Diodes sub. min. 
IN914 and IN916 typos 50p 

688 50 Sil. Trans. NPN, PNP 
equip. to OC20011 
2N706Á, BSY95A, etc. 

50p 

50 Germanium Transittors 
PN, AF end RF 50p 

He 40 0Ó- Min. GlecsD 
odes 50r 

H113 25 Mixed volta. I5 watt Zener. 50p ToD hat tYDe 

H 17 20 3 am`ap. iil`=on Stud Rectifiers, 50p 
MI5 30 is8 Á.[äi::á o ü losers, SOp 

H 16 8 ln Dari 
ed tCircuits, D ta 

supplied 
50p 

Hie 20 BYI36/7TYpe Silicon Rectifiers 
I amp Dnttit. Mixed velte. SOP 

MAKE A REV COUNTER 

FOR YOUR CAR 
The 'TACHO BLOCK'. This 
encapsulated block will turn any 
0-ImA meter into a linear and 
accurate rev. counter for any 
car with normal coil ignition 
system. 

£1 each 

AC107 
ACI26 
AC117 
AC128 
AC176 
ACYI7 
AF239 
AF186 
AF139 
BC154 
BC107 
BC 108 
BC109 
BF194 
BF274 
BFY50 
BSY25 
B SY26 
BSY27 
BSY28 
85Y19 
B 5Y95A 
0C41 
OC46 
0C45 
OC71 
0072 
0031 
OM D 
OC83 
OC139 
0C140 

UR VERY POPULAR 3p TRANSISTORS 
TYPE "A" PNP Silicon alloy, TO -5 can. 
TYPE"B" PNP Silicon, plastic encapsulation. 
TYPE '1" PNP Germanium AF or RF. 

TYPE"F" NPN Silicon plastic encapsulation. 

FULLY TESTED AND MARKED 
SEMICONDUCTORS 

Lp 

0 IS OC170 
0.13 OC171 
0 17 OC/0) 
0 13 OC201 
0 23 1G301 
e IS 20303 
0 37 2N711 
0-S0 2N1302-3 
0.37 2N1304-5 
0.23 2141306-7 
0.13 2N1308-9 
0 13 2N3819FET 
014 
O 15 
0 IS 
020 
0 57 
0'13 
0I3 
O I3 
0.13 
0 IS 
0'13 
0 13 
0 13 
013 
0.13 Diede. 
0 13 AAY42 
0 13 OA95 
020 0A79 
0 13 OASI 
017 IN9114 

Power 
Tra siaten 
OC20 
OC13 
OC25 
OC26 
0C28 
OC35 
OC36 
AD149 
AUYIO 
25034 
2N3055 

Lp 
0'2l 
0.23 
0 25 
0 25 
O 11 

0 13 

0 5 
0 30 
0 2.5 
0 30 
0-35 
0 45 

0-50 
0-30 
0 23 
0 15 
0-30 
0 25 
0 37 
0 30 
1,15 
0.25 
0 63 

O IO 
O 19 
o 09 
0 09 
0 07 

F.E.T. PRICE 

BREAKTHROUGH!! 
This field effect transistor Is the 
2N3823 iln a plastic encapsulation, 
coded as 3823E. It is also an excel- 
lent replacement for the 2N3819. 
Data sheet supplied with device. 
I-10 30p each, 10-50 25p each, 

50 +24p each. f /-5 

BULK BUYING CORNER 
NPN/PNP Silicon Planar Transistors, mixed, untested, 
similar to 1N706/6A/8, BSY26-29,BSY95A, BCY70, etc. 
L4.23 per 500; L8 per 1.000. 

Silicon Planar NPN Plastic Transistors, untested, similar 
to 2103707-11, etc., L4.23 per 500; LS per 1,000. 

Silicon Planar Diodes, DO -7 Glus, similar to OA200/202, 
BAY31-36, L4/50 per 1,000. 

NPN/PNP Silicon Planar Transistors, Plastic TO -18, 
similar to BCI1314. BCI53/4, 13F153/160, eu., 0.23 
per 500; CS per 1,000. 

0C44, 0055 Translators fully marked and d, 
300+ at 8p each; 1,000+ at 6p each. 

0071 Transistors, fully marked and d, 500+ at 
6p each; 1,000+ at Sp euh. 

3823E Field effect Transistors. This is the 2N3623 in 
Plastic Cane, 500+ 13p euh; 1,000+ IOp each. 

I amp Meni lassie Diodes: 
1104001, 500+ at 4p each; 1.000+ et 31. euh. 
IN4004, 500+ at Sp euh, 1,000+ at Sp euh. 
I N4006, 500+ at 6p each, 1,000+ at Sp each. 
I N4007. 500+ at 8p each, 1,000+ at 7p each. 

BI-PRE-PAK LTD 

FREE 

r.e 

CATALOGUE 
AND LISTS FOR 

TRANSISTORS, 
RECTIFIERS, 
DIODES, 
INTEGRATED 

7 CIRCUITS, 
FULL PRE-PAK 
LISTS & 
SUBSTITUTION 
CHARTS 

CLEARANCE LINES 
COLOUR T.V. LINE OUTPUT 

TRANSFORMERS 
Designed to give 25kV when used with PL509 
and PY500 valves. As removed from colour 
receivers at the factory. 

NOW ONLY 50p each 
post and packing 23p. 

Quantity I-10 10 -SO 50+ 
BB105 Variap Diodes lOp Bp 6p 
OC71 or 72 Fully Tested 

Unmarked Sp Sp 4p 
Matched Sets I-OC44 and 

2-0C45's. Per Set. 20p 20p ISp 
Matched Sets of OC45's 1st 

and 2nd IF I5p 12p IOp 
0A47 Gold -Bonded Diodes, 

Marked and Tested 3p 3p 2p 
1 -watt Zener Diodes 7.5, 

24, 27, 30, 36, 43 Volts Sp 4p 3p 
10 -watt Zener Diodes 5.1, 

8-2, II, 13, 16, 24, 30. 
100 Volts 20p 17p ISp 

Micro Switches, S/P, C/O 25p 20p ISp 
I -amp Bridge Rees 25 -volt 2Sp 22p 20p 

INTEGRATED CIRCUITS 
SL403D Audio Amp.,3-Watts 2.00 I.95 
709C Linear Opp. Amp. SOp 40p 
Gates, Factory Marked and 

Tested by A.E.I. 25p 71p 
J. K. Flip -Flops Factory, 

Marked and Tested by 
A.E.I. 40p 3Sp 

PA234 1 -watt Audio Amp. 1.00 90p 
UL914 Dual 2 I/P Gate 40p 3Sp 

LOW COST DUAL INLINE 1.C. 
SOCKETS 
14 pin type at ISp each 
16 pin type at 16p each. 

1BO 
3Sp 

20p 

30p 
BOp 
30p 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. 
These are just two of our popular lines: 
B.P.1 Transistor Equivalents and 

Substitutes; 40p 
This includes many thousands of British 
U.S.A., European and C.V. equivalents. 
The Iliffe Radio Valve & Transistor 
Data Book 9th Edition; 75p 
Characteristics of 3,000 valves and tubes, 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 
Send for lists of these English publications. 

` I 
-Please send me the FREE B, -Pre -Pak Catalogue. 

NAME ' ADDRESS 

MINIMUM ORDER 50p. CASH WITH ORDER 
IIPLEASE. Add 10p Dost and packing per order. 

OVERSEAS ADD EXTRA FOR POSTAGE -------, 
DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX 

TELEPHONE: SOUTHEND (0702) 44344 

8 
Various Contacts and Coil 
Resistances. No individual 
selection. Post & Packing 1Sp 
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Adapting for 

SSB 
Reception 

R. F. GRAHAM 

FOR amateur band reception a receiver able to 
resolve s.s.b. (single sideband) signals is essen- 
tial. This mode of telephony transmission is 

used almost exclusively on many amateur fre- 
quencies. 

Home -constructed or commercial receivers which 
have no b.f.o. (beat frequency oscillator) cannot be 
used at all for s.s.b. reception. Other receivers, of 
communications type but not of recent manufacture, 
will have a b.f.o., but unsuitable injection, or no 
product detector and as a result, s.s.b. reception may 
be poor, unsatisfactory, or tricky. 

Fortunately it is easy to overcome these difficulties, 
by constructing a separate b.f.o. or product detector, 
and inserting it into the circuit. The older type of 
communications receiver is then generally able to 
give excellent s.s.b. reception. 

TRANSMISSION MODES 
Three main modes of transmission are commonly 

employed on the short wave bands. A receiver can 
only produce intelligible signals from those modes 
for which it is equipped to deal. 

AM. Amplitude modulated signals are the usual 
speech and music obtainable with any domestic 
receiver. The presence of a carrier allows detection 
with a diode or other detector. 

SSB. With single sideband signals the carrier and 
one sideband are suppressed, only the other sideband 
being transmitted. This allows the whole transmitter 
power to give useful signals, instead of power being 
wasted on the carrier, as in a.m. To resolve s.s.b. 
the receiver must provide a carrier which can be 

100p 4.7p 

47k 47k 

IFT 

Fig. 1: Simple valve b.f.o. mainly intended to allow reception of c.w. 
signals. 

adjusted in frequency to replace that suppressed 
before transmission. 

CW. CW, or Morse, is a carrier only, interrupted 
by keying, and the presence of a beat frequency 
oscillator in the receiver will result in an audio tone. 
If the receiver has no b.f.o. the same conversion 
which allows s.s.b. reception will also permit c.w. 
reception. 

BFO 
Fig. 1 is a typical b.f.o. circuit for valve receivers, 

using readily available components. The Denco 
BF02/465 b.f.o. coil is suitable for receivers having 
an intermediate frequency of 455-470kHz. If the 
circuit is constructed as an addition to a receiver 
having no b.f.o., the small 6C4 triode is ideal requir- 
ing only 0.15A at 6.3V for the heater. When more 
convenient, one section of a twin triode may be used 
instead. 

The few components are readily assembled on a 
small chassis or plate. Variable capacitor VC has an 
extension spindle, or is so placed that it can be 
controlled by a knob on the receiver panel. The b.f.o. 

X 

IFT 

12AU7 

1 

25p 

100k 

BFO 
Y 

470p 

Audio 
out 

0.01 

mmi 
470p 32 

22k 

HT+ 

ITB451 

Fig. 2: Twin triode product detector. Used with the b.f.o. it permits 
satisfactory resolution of s.s.b. signals. 

unit is bolted to the main receiver chassis close to the 
last i.f. transformer. 

A 180-250V h.t. supply is suitable. A refinement is 
to use a stabilised 150V supply, but this is not essen- 
tial. A switch, anywhere convenient on the panel, 
interrupts the h.t. supply for a.m. reception. 

The circuit is adjusted by placing VC half closed, 
tuning in a signal, and rotating the b.f.o. coil core 
until the audible beat falls to zero. Turning VC 
slightly either way will then cause an audio note 
which rises in frequency. 

For c.w. reception, VC is adjusted to that position 
which gives best results with the wanted Morse 
signals. 

INJECTION ON SSB 
With such a b.f.o., or an older receiver having a 

similar b.f.o., satisfactory s.s.b. reception is only 
possible when the s.s.b. signal is weak at the detector. 
This means that the receiver r.f. gain (and possibly 
i.f. gain) control must be turned towards minimum 
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AM O 

SSBICW 

R4 
27k 

gain, the a.f. gain near maximum. The s.s.b. signal 
can then be resolved if the b.f.o. frequency is tuned 
so that it replaces the carrier removed before trans- 
mission. 

One way to improve matters with the minimum of 
circuit change is to increase the b.f.o. injection at 
the final i.f.t. With some receivers, the coupling 
capacitor (4.7pF in Fig. 1) is of extremely low value, 
less than 1pF. Changing this to a 3-30pF or similar 
trimmer will allow increased injection. It is then 
possible to deal with s.s.b. signals of somewhat 
greater strength at the detector. The improvement is 
only relatively slight and insufficient carrier will be 
available from the b.f.o. to allow the a.m. type 
detector to deal satisfactorily with strong s.s.b. 
signals. These, if resolved, will sound like distorted, 
much over -modulated a.m. 

PRODUCT DETECTOR 
Fig. 2 is a straightforward standard product detec- 

tor using a twin triode, cathode coupled, which was 
found to give very good results with the minimum of 
difficulty. 

C2 

1 
100p 

R1 

47k 

C3 

IF" 1 

AM 1101 

SSBiCW 
i....C9 

R9 0.01 

% I IFT 

HT+ 
AM 

diode 

Audio 

VR1 
500k 

Point X is taken directly to the secondary of the 
last i.f.t. This tag will have previously been wired to 
the a.m. detector diode. Point Y is connected to the 
b.f.o. stage anode. (A few commercial circuits use a 
tap on the b.f.o. coil for the cathode, with the anode 
grounded for r.f. In this case, take Y to the b.f.o. 
cathode.) 

Component values were not found to be particularly 
critical. The 32/LF capacitor is to ensure a decoupled 
and well smoothed 11.t supply. The audio output runs 
to the volume control on the first a.f. amplifier. This 
circuit was found to 'work very well indeed over a 
wide range of s.s.b. signal strengths, from extremely 
weak signals barely audible, to those giving much 
more loudspeaker volume than could be tolerated 
without reducing receiver gain. 

ACompleted product detectorlb.f..o. unit using the single valve circuit 
of Fig. 3. 

-4 Fig. 3: Circuit using an ECH81 as combined product detector/b.fo. 

Fig. 4: Suggested component layout of circuit shown in Fig. 3. 

6.3V 
Tag strip 

Audio 

4"x 234 Aluminium chassis ITB47 

PRODUCT DETECTOR WITH B.F.O. 
The circuit in Fig. 3 has only one valve, an ECH81. 

B.f.o. injection is to grid 1 of the heptode section, 
with signals from the final i.f.t. to grid 3. The triode 
of the ECH81 acts as the b.f.o. oscillator for carrier 
insertion. 

The main advantage of this circuit is that it needs 
only one valve, and a 2 -pole 2 -way switch provides for 
a.n1., s.s.b. or c.w. reception. One pole applies h.t. to 
the ECH81 while the other pole transfers the receiver 
audio gain control from the usual a.m. detector to 
the product detector. 

All the components may be assembled on a small 
chassis, ' Fig. 4 shows suggested construction and 
wiring. A similar method of building can be adopted 
with the circuits in Figs. 1 and 2. 

The unit is completely wired and tested, then 
bolted to the receiver chassis, with VC extended 

901 

www.americanradiohistory.com

www.americanradiohistory.com


through the panel. The b.f.o. section should be 
adjusted in the way described for Fig. 1. 

TRANSISTOR RECEIVERS 
These can be adapted with equal success, and the 

changes are particularly useful for those receivers 
which cover several amateur bands. 

Fig. 5 is a b.f.o. circuit using a Denco IFT14 coil, 
for receivers with 465kHz or similar intermediate 
frequency. A simple method of assembly is to fit the 
b.f.o. coil, transistor, Z1, resistors and capacitors on 
a small circuit board, which can be mounted near 
the 20pF variable capacitor VC, which is attached to 
the receiver panel. The switch in the negative line 
cuts the oscillator for a.m. reception and can be 
located anywhere convenient. The layout should pro- 
vide a short, direct connection from X to the last 
i.f. transformer. 

Fig. 5: Circuit of b.f..o. for use with transistorised receiver. 

A zener stabilised supply is essential for the oscil- 
lator. Most receivers have an audio output stage in 
which the current drawn fluctuates with the audio 
signal level and this may cause troublesome fre- 
quency modulation effects in the oscillator. The cir- 
cuit draws about 10mA. 

Fig. 5 alone is satisfactory for c.w. reception. It 
will also provide reception of s.s.b. when the strength 
of the s.s.b. signal is limited in the way described for 
Fig. 1. An a.m. signal should first be tuned in and VC 
set half closed. The coil core is then adjusted as for 

9V 

0.5 
Audio 

100p 

IF-4.-IFT 

Fig. 6: Two transistor product detector used in conjunction with the 
b.f.o. of Fig. 5. 

Fig. 1 Varying VC then allows best reception of c.w. 
or s.s.b. signals. 

Fig. 6 is a product detector which can be used in 
conjunction with Fig. 5. It has the advantage of pro- 
viding a.m. detection when the b.f.o. is switched off, 
so that no switching of audio circuits is required. 

Carrier injection is at Y, from point X in Fig. 5. 
Signals reach the second transistor via the 100pF 
isolating capacitor. This connection may be to the 
primary or secondary of the last i.f.t. in the receiver, 
according to which gives the better results. 

Audio output is taken to the usual audio gain 
control. Other transistors of similar type may be used, 
and the supply to this part of the circuit need not be 
stabilised. With transistor receivers, a diode generally 
provides a.g.c. and a.m. detection, and this diode can 
be retained for a.g.c. purposes. In many circuits a 5k1l 
potentiometer serving as a.f. gain control is also the 
diode load resistor. As this is now not available for 
this purpose, a 5.6k11 resistor should be substituted. 

Most transistor receivers have no manual gain 
control for the i.f. stages (or r.f. stage, if present) 
and since such a control is useful for s.s.b., it can 
be inserted by disconnecting the i.f. stage emitter 
resistors and adding a 2kf2 potentiometer between 
this point and the positive line. 

NOTES 
Some receivers have a 1.6MHz i.f. in which case the 

appropriate b.f.o. coil must be used (Denco BFO2/ 
1.6). 

When adjusting the variable capacitor VC, the 
b.f.o. must be put on the correct side of the s.s.b. 
transmission. Speech can then be resolved and VC 
carefully adjusted for the best results. If VC is altered 
to put the b.f.o. on the wrong side of the s.s.b. signal 
no possible adjustment will resolve the signals. The 
manner of adjusting VC, for upper or lower side - 
band signals as the case may be, will soon become 
clear in use. The standard practice is upper sideband 
(USB) above 10MHz and lower sideband (LSB) below 
10MHz. 

When making or altering connections to the last 
i.f.t., alignment may be slightly upset. So a final 
check should be made of this, and the i.f.t. cores 
re -adjusted for best results. 

In some circuits, the same diode is employed to 
obtain a.g.c. voltage and a.m. detection. Then when 
a b.f.o. is added as in Fig. 1, its carrier will produce 
an a.g.c. voltage, reducing sensitivity. This still arises 
when a.g.c. is derived from a separate diode, usually 
with a small capacitor to the last i.f. anode. With a 
circuit like Fig. 2, the a.g.c. can be left in use. Other- 
wise a switch may be added, to short the a.g.c. line 
to earth for s.s.b. or c.w. reception. Communications 
type receivers generally have a manual control for 
r.f. gain, i.f. gain, or both. If this is not present in a 
receiver, it should be fitted. A cathode bias poten- 
tiometer is generally employed. 

Bandspread tuning, or an excellent slow motion 
drive, will be found helpful for s.s.b. reception. 

Normal circuit precautions should be taken when 
wiring. The i.f. leads should be short, and clear of 
earlier i.f. circuits. H.T. and heater leads can run 
against the chassis. Where a.f. circuits are extended, 
as for Fig. 3, the leads should be screened, or care- 
fully placed to avoid picking up hum from heater 
circuits. 
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FREE INS/DOE NEXT MONTH'5... 
3so 

CG! OL 

ARTICLES INCLUDE: 

the PW 
CUBE RADIO 
7 Transistor Superhet 

With "Novelty Radios" the emphasis is more often on 
the 'novelty' rather than the 'radio'; the electronics is 
sacrificed to the appearance. But not in ours. Built into 
a perspex cabinet, the P.W. CUBE RADIO is a full 
seven transistor superhet receiver giving exceptional 
performance for its size. Be sure not to miss this one; 
full details are given to build this ingenious project. 

DARKROOM THERMOMETER 
We don't want to deride conventional thermometers but 
from the photographers point of view they leave a lot to 
be desired in the darkroom. This circuit uses a thermistor 
and has rapid response, is very easy to read in the worst 
light and is accurate to within 0.25°C-and all this with 
a mere handful of components. 

CAR RADIO SIGNAL BOOSTER 
This simple amplifier gives a useful improvement in MW 
and LW reception on any car radio. It has the feature 
that it is designed for mounting at the base of the aerial 
to overcome interference pickup. The total cost for this 
project is something under 50p! 

PRACTICAL 
WIRELESS 

i X'ATA 
Next month your QSL cards will have a companion- 
our DX DATA WALL CHART-and it's one that 
you'll keep for years. Features include a P.W. Exclusive: 
a specially designed frequency allocation chart giving 
all broadcasting and amateur bands, shipping and 
aeronautical frequencies and a lot, lot more-much of 
this information has never before been published in 
this country. PLUS a large great circle map based on 
London to give true distances and bearings together 
with a World Time table and International Call Sign 
allocations. 

ALL IN THE MARCH 
ISSUE ON SALE FEB. 4th. 
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SELECTING the units of a hi-fi system these days 
is mainly an exercise in economics. The more 
expensive equipment from any of the many 

reputable makers will invariably give a good per- 
formance as the specification is the prime selling 
feature in this market. There is a danger not so 
much of getting poor value for money in the 
separate units (of the chain turntable -cartridge - 
amplifiers -loudspeakers) but of budgeting unevenly 
so that the performance of some links in the chain 
exceeds that of others. When this happens, the 
system's performance is somewhat below that of its 
worst component and the unexploited potential of 
the better units can be regarded as so much wasted 
money. 

There are three basic units in the design to be 
described. They are: 

The plinth which contains the turntable, ampli- 
fiers and controls, and two identical floor -standing 
loudspeaker enclosures. 
Either design may be of interest for use with other 

equipment, but together they form a well matched 
system in which no performance is wasted. The three 
units are finished with teak veneer to match in 
appearance. 

The Plinth 
The plinth carries the turntable and separate 

pickup arm. These are covered by a hinged trans- 
parent tinted lid. This props in an open position for 
changing records and can be closed while playing. 
Inside the plinth is the power supply for the system, 
the preamplifiers which are in the form of two plug- 
in boards, and the power amplifiers. These are a 

fairly new type of hybrid Class AB module with a 
rating of no less than 25 watts r.m.s. each into the 
correct loudspeaker loads. On the front of the plinth 
are all the controls for the system, with space pro- 
vided for future expansion. This might be the 
addition of an in-built f.m. multiplex tuner, or audio 
filters. 

The Loudspeaker Enclosures 
The loudspeaker enclosures are intentionally mas- 

sive. The author regards their internal volumes of 
8 cubic feet as essential to reproducing the full bass 
content of modern records. A separate woofer and 
tweeter, fed separately by a crossover network and 
brilliance control, àre used in each enclosure. The 
enclosures are the infinite baffle type, i.e. are com- 
pletely sealed. This type is only effective if it is com- 
pletely airtight, and there is no flexing of the 
enclosure walls under low frequency sound pressure. 
To achieve the densest possible structure, the verti- 
cal walls are a sandwich of two sheets of hardboard 
with a lin. gap between, packed with fine sand. The 
top, bottom and speaker mounting boards are solid 
lin. thick chipboard. To minimise internal reflections 
the interior is heavily damped with carpet felt. The 
felt is not attached directly to the inner surfaces, but 
is spaced about 112 inches away from them by a layer 
of fibre egg -crate material for better reduction of 
standing waves. The internal height, width and 
depth are in the ratios 3:2, again to reduce standing 
waves. The front and the forward parts of the sides 
are covered with Tygan fret, other visible parts are 
veneered in teak. 

When the walls are filled with sand, each speaker 
can hardly be lifted by four men! But the payoff is 
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C.R. BRADLEY 

that with a good stereo record, the complete 
orchestral volume can be reproduced with a bass 
realism that is truly free of resonance, boxy-ness or 
boomy-ness. Midrange and treble performances are 
also very satisfactory, with no harshness. The 
speakers have a crisp presence which can be 
modified by a 6 -position Brilliance control for best 
stereo directionality in a particular room. 

Construction of the 
Loudspeaker Enclosures 

Each identical enclosure is based on a skeleton 
frame made up from nominally lin. square pine, 
which when bought usually turns out to be nearer 
78in. square-see Fig. 2. Saw the lengths listed as 
accurately as possible with the ends square. No 
difficult joints are required, the pieces being simply 
butted together and fixed with countersunk 112in. 
woodscrews at the ends. 

Crossover 
mounting 
holes 

Woofer 
mounting 
holes 
(On 13"dia. 

circle) 

1-4 
16" 

Tweeter 
cutout 
21/8 dia. 

Tweeter 
mounting 

holes 

Fig. 1: Speaker mounting board, rear view. 

The system to be described in this series 
embodies the author's ideas on the best way to 
spend about £130 on stereo record playing 
equipment. A fair amount of carpentry is 

required but no special skill. Constructors may 
well introduce modifications to the design but 
if the system is built as described, one will 
obtain a very high standard of reproduction 
at a cost so far below that of equivalent com- 
mercial equipment (there is nothing sufficiently 
similar for a direct comparison anyway) that 
the saving is hard to calculate. The best assess- 
ment the author can offer of the pleasure the 
system provides is that he has not yet heard 
any commercial equipment for which he would 
care to swap his system. 

The speaker mounting board is cut from lin. chip- 
board to suit the units specified-see Fig. 1. The 
large cutout for the woofer is easiest made with a 
jigsaw, or more laboriously by drilling holes around 
the circumference and knocking out the middle. Use 
wood that is perfectly flat or the woofer chassis may 
be irreparably distorted when it is screwed down. 
The board should fit snugly in the centre of its aper- 
ture in the frame. The join at the top must be air- 
tight, which is ensured by gluing a strip of wood ('S' 
in Fig. 1) along the outside of the join; this piece 
also keeps the top edge of the fret straight. 

The inner hardboard sheets can now be fitted. 
These must be cut accurately or there will -be prob- 
lems of inward sand leakage. They are screwed from 
the inside to the frame by screws every 6 inches 
approx. Their vertical edges simply butt together 
and these joins must be made sand -tight by a wide 
strip of adhesive tape (e.g. 2in. Tuftape) stuck along 
the outside i.e. just behind the four corner verticals. 
Drill the small hole for the speaker leads at the 
centre of the inner rear sheet. 

Cut out the outer hardboard sheets, again accur- 
ately. Make an appropriate cutout in the rear sheet 
at bottom centre for a small aluminium panel to 
carry the terminals and the brilliance control; this 
is made up along the lines indicated in Fig. 3. Mount 
the panels in place, without sand, and fix with 
countersunk screws every 6 inches approx. Paint the 
entire front of the enclosure and the forward 10in. of 
the sides matt black so the speaker cutouts will not 
be visible after the fret is fitted. 

Next cut out and fit the top and bottom pieces 
(both lin. chipboard). Screw down firmly and check 
that the fit is reasonably airtight, planing the sur- 
faces if necessary. 

Sand Panels 
The sand filling can now begin. The sand used is 

fine beach sand, usually available from seed 
merchants. The author used 'real' beach sand but 
this had first to be dried thoroughly (in the kitchen 
oven!) and sifted free of pebbles. The filling must be 
done as follows to minimise the strain on the 
enclosure structure. 
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QUALITY HI-FI SYSTEM -SPECIFICATION 

PLINTH SPECIFICATION 

PREAMPLIFIERS (two) 
General: Each preamplifier consists of a circuit using 

four silicon planar transistors and is wired on a 
piece of Veroboard which plugs into a 24 -way edge 
connector. 

Frequency response: 10Hz to 30kHz (--3dB points) 
Disc equalisation: RIAA microgroove standard 
Signal-to-noise ratio: Better than 80dB 
Input impedances and sensitivities: (for 400mV 

output) 
TUNER: 150mV into 500k0. 
DISC: 4mV into 47k1-2 
AUXILIARY: 300mV into 500k12 (Alternative 

sensitivities possible e.g. to suit crystal or ceramic 
devices) 

Tape output: 3.5mV into 10kí2, 350mV into 2M0. 
Distortion: Below 0.15°;; (on 400mV output); at least 

20dB overload possible (i.e.: 4V output) without 
serious distortion. 

Tone controls: Baxandalf type giving approx. 20dB 
max. boost and cut at 20Hz and 20kHz 

REAR PANEL 
Stereo radio, auxiliary and spare inputs, and stereo 

tape recorder output (all phono sockets). 
Left, right and common loudspeaker connections 

(screw terminals) 

AMPLIFIERS (two) 
General: Each amplifier is a Sanken SI -1020A hybrid 

module containing a complete single -ended push- 
pull Class AB amplifier on an isolated heat sink. 
(6 transistors). 

Frequency response: 20Hz to 100kHz 
Output power into 8 ohm load: 25 watts r.m.s. 

continuous, approx. 40 watts peak. 
Distortion: Below 0.1 at usual listening levels 

(see graph) 
Short circuit protection: Can be adequately pro- 

tected by a 1 amp power fuse. 

FRONT PANEL LAYOUT 
RADIO - DISC - AUXILIARY, VOLUME, TREBLE, 
BASS, BALANCE, Stereo headphone outlet, 
Pilot lamp, OFF - HEADPHONE - SPEAKERS. 

POWER SUPPLY 
General: Unstabilised, silicon bridge rectifier. 
Outputs: Separately fused 45V, to supplies to 

amplifiers; 30V (low ripple) to preamplifiers. 

ENCLOSURE SPECIFICATION 

TYPE: Two-way floor -standing infinite baffle, sand 
loaded walls. 

SIZE: 38in. high x 271in. wide x 181in. deep overall approx. 

WOOFER: 
Type: Baker Major 12in. 
Quoted response: 30Hz to 145kHz 
Flux density: 14,000 gauss 
Voice coil: 11in. diameter, 8 ohm impedance 
Main cone: paper with roll surround, fitted with 

concentric parasitic cone for higher frequencies 
Mounting requirements: thin. diameter aperture, 

four fixing holes on 13in. diameter circle. 

TWEETER: 
Type: Eagle MHT10, metal diaphragm with exponen- 

tial horn type 
Quoted response: 2kHz to 18kHz 
Flux density: 13,000 gauss 
Impedance: 8 ohm 

CROSSOVER: 
Eagle type CN28, 8 ohm series LC type 
Crossover frequency: 3kHz 

BRILLIANCE CONTROL: 
Six -position resistive attenuator, unmatched. 

Lay the enclosure on one side. Remove the upper- 
most panel and use rubber solution or putty to seal 
any possible leakage points in the two sand compart- 
ments revealed. Ensure that all the other panels are 
screwed on firmly to give strength to the structure. 
Fill the compartments with fine sand and level off. 
Replace and screw down the outer panel checking 
that no sand is trapped between it and the frame to 
spoil the seal. Also be sure no sand enters the screw 
holes or the screws may break; steel screws are pre- 
ferable to brass for this reason. Tip the enclosure on 

its back, supporting it as necessary to avoid crushing 
the rear terminals and brilliance control. Remove 
the outer front panel and fill the compartments with 
sand as before. Next fill the remaining side, and 
lastly the back. At this stage the connecting wires 
can be laid through the sand from the aluminium 
panel to the hole in the inner rear panel, which must 
be sealed with rubber solution to prevent inward 
sand leakage. Before fitting the back, be sure that 
the brilliance control switch is well sealed against 
sand ingress by means of a polythene bag or some- 
thing similar. 
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INNER 
SHEETS 

All four vertical joins to 
be covered w.th 2° wide 
adhesive tape to prevent 

inward sand leakage 

15 ' 

N. 

Front N. 

r ` 

e 
, \ 

"Clearance holes for'? 
terminals and 
brilliance 
controls 

FRAME 

(Speaker 
mounting board 
shown dotted) 

OUTER 
SHEETS 

BOTTOM 

Ng SID 

erveneered 

Material: 
274in. x 184ín. lin. chipboard 
Fix to frame with 13 -in. countersunk woodscrews. 
Front and side edges protrude lin. approx. Fit 
must be airtight (see text). 

Material: 
2 off 36in. 24in. *in. hardboard 
2 off 36in. 16in. .< , in. hardboard 
Fix sheets to frame with lin. countersunk wood - 
screws, screwed from inside. Drill small hole at 
centre of rear sheet for speaker wires. 

Material: 
8 off 344in. ;in. ;in. pine (verticals) 
4 off 25¡in. / ¡in. in. pine 
1 off 24in. ¡in. ;in. pine 

¡in. bought as nominal lin. lin. pine) 
A - 7,bin., B = 7152in., C -- 16in. 
Fix joins with 1+in. countersunk woodscrews. 

Material: 
2 off 36in. x 251in. v Qin. hardboard 
2 off 36in. x 17lin. x lin. hardboard 
1 off 14in. x 14ín. x lin. wood or hardboard (S) 
Fix sheets to frame with lin. countersunk wood - 
screws (steel preferred-see text), screwed from 
outside. Glue strip S over join at top of speaker 
mounting board to make airtight. 

Material: as Top section 

Fig. 2: Construction details of loudspeaker enclosures. 
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Mount the woofer, tweeter and crossover, and con- 
nect them as shown in Fig. 4. This is a convenient 
stage at which to start running the speaker since the 
sound vibration will help shake down the sand. For 
the woofer the manufacturer recommends a `running 
in' period at less than full power. The sound quality 
will not be good until the damping material is fitted 
as follows. 

Obtain some large corrugated fibre (not plastic) 
egg -crates such as most grocers throw away. Glue 
these over the whole inside area of the enclosure 
including the top and bottom pieces, but not the 
speaker mounting board. Allow plenty of ventilation 
as the glue vapour might possibly be harmful to the 
woofer. The egg -crate alone provides some acoustic 
damping but it serves mainly to space the carpet felt 
away from the inner walls. This felt should be the 

Fig. 3: Theoretical diagram showing 
loudspeaker enclosure circuitry. 

From plinth 
loudspeaker 
terminals 

Red 

Enclosure terminals 
Black 

R1 
10 

R2 
10 

heaviest grade obtainable and most carpet dealers 
will have suitable offcuts. A single piece can be used 
for the whole enclosure apart from the top piece. 
Fix the felt in place by tacking down the edges all 
round so the egg -crate volume is sealed off. 

Again check the fit of the top and bottom pieces 
for airtightness. The danger here is that the weight 
of the sand may have warped the frame. If necessary 
a thin strip of expanded polystyrene or draught 
excluder can be used to pack any gaps. Once airtight- 
ness is ensured the enclosure is functionally 
complete. 

The author decided to cover as much as possible of 
the enclosure with Tygan loudspeaker fret (maroon/ 
gold pattern). A 36in X 54in. piece of this is enough 
to cover the whole of the front and part of the sides. 
This is cut into three pieces and glued to the panels 

emltirrned on p 911 

R3 
10 

R4 
10 

Sta 

f 

o 

Enclosure rear panel 

S1 b 

Brilliance 

Wires passed through sand 
and Inner rear panel 

Aluminium panel fixed to rear of 
enclosure (rear view) 

Brilliance 

Insulated 
terminals 

Black 

Eagle CN28 
ea crossover 

Sand layer 

Tweeter 
(Eagle MHT10/ 

Black 

/ \ 
Woofer 

(Baker major) 

Speaker mounting board 

Polythene bag to seal 
switch against sand 

n 

Tweeter 
-1 (Eagle MHT1O) 

:,Lo 

L -1 

Eagle CN28 
ea crossover 

Black 

Red\ 
Woofer 
(Baker 
major) 

Speaker mounting board 

Hole in Inner rear panel 

4 
Fig. 4: Wiring details of each loud- 
speaker enclosure. Observe polarity of 
woofer and tweeter connections for 

correct phasing. 
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SUPERSOUND 13 HI-FI 
MONO AMPLIFIER 

A superb solid 
state audio 
amplifier. Brand 
new components 
throughout. 5 
silicon transistors 
pine 2 power out- 
put transistors in 
push-pull. Full 
wave rectifica- 
tion. Output 
approx. 13 watts 

r. m.,. into 6 oluu. Frequency response 121,-30KHz 
3db. Fully integrated pre -amplifier stage with separate 

1"olume, Bass boost and Treble cut controls. Suitable for 
6-15 ohm speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. 40mV for full output. Supplied ready 
built and tested, with knobs, escutcheon panel, input and 
output plugs. Overall size 3' high z 6' wide x 7f' deep. 
3C 200/250V. 

PRICE !10.50. P. A 1'. 25p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 v. Using 
heavy duty 
fully isola- 
ted mains 
transform- 
er with full 
wave recti- 
fication 
giving ade - 
q u a t e 
smoothing 
with negli- 
gible hum. 

Valve line up: -2 x ECL86 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
bane and treble control, giving bass and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right hand channels can be adjusted by means of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m/v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis else 
1l"w x 4"d. Overall height Including valves 5". Ready 
built A tested to a high standard. PRICE 68.92 P. &P. 45p. 

SPECIAL PURCHASE OF MANUFACTURERS SURPLUS 
All Transistor F.M tuner head with twin A.M. Gang 
incorporated. Beautifully engineered with precision 
geared reduction drive. FM RF Transistor, oscillator/Mixer 

and first I.F. stage (10.7 Mc/e out- 
put) with optional AFC connection. 
Built on printed circuit panel and 
fully screened. Extremely stable 
over range 88-108Mc/e. Brand new 
and pre -aligned. Sise 2f'h x 1f'w 
x 21"d. For Sr D.C. at 2.8mA. 
A.M. Gang fitted with trimmers 
which can be connected to standard 
A.M. aerial and oscillator circuits 
if required. LIMITED NUMBER. 
Only £2.25 post free. Connection 
details supplied. 

SPECIAL PURCHASE! 
BRAND NEW FM MULTIPLEX STEREO DECODERS. 
Manufactured by PHILIPS. Size 2' x 31' x i'. All 
transistor 24v. at BmA. Supplied pre -aligned with full 
circuit diagram and connection details. 14 each. Poet Free. 
INPUT MATCHING TRANSFORMER. Beautifully made 
in heavy Muauetal cylindrical case for minimum hum 
pick-up. Size it high x li' die. Ratio 150: 1 approx. 
Especially suitable for matching dynamic or ribbon 
mikes or pick up from low to high impedance or vice 
versa. 75p each. Post Free. 
BLACK ANODISED 16g. ALUMINIUM HEAT SINKS. 
For T03, complete with mica's and bushes. Size I1' x 
3' approx. 26v pair. P. A P. 51, 
HIGH GRADE COPPER LAMINATE BOARDS. 
6 - 6 x {r in. FIVE for 60p. P. & P. 13p. 

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
be angled and rotated in any direction. 6 section Lacquered 
Brass. Entende from bin. to 22Iin. approx. Maximum 
diameter ids. 25p each. P A P. 5p. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0-210-240e. 
Secondary combinations 0-5-10-15-20-25-30-35-40-OOv. 
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30e. at 
2 amps lull wave. Size 31n. long x 341n. wide x 3in. deep. 
Price 11.75 P. A P. 30p. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri 200/240v. Sec. 9-0-9 at 500mA. 70p. P. A P. 13p. 
Pri. 200/240v. Bec. 12-0-12 at 1 amp. 88p. P. A P 19p. 
Fri. 200/240e. Sec. 10-0-10 at 2 amp. 61.38. P. t P. 30p. 
Tapped Primary 200-220-240v. Sec. 21.5v. at 500mA. 
83p. P. A P. 13p. 
4 AMP BATTERY CHARGER TRANSFORMER. Brand 
new. For 6 or 1.2v. 240v. Primary. Secondary volts ems 
off load 10v and 16.5v. Overall size approx. 21' x 2.1. x 
3'. Weight liba. Limited number at 61.86. P. A P. 30p. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.B.E. C109/C129 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge 18.97 Carr. 50p. 
With stereo cartridge 17.97 Carr. 50p. 
LATEST GARRARD MODELS. S.A.E. for latest Prices: 

PRECISION ENGINEERED PLIS THS 
Beautifully constructed in heavy gauge "Colorcoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100, 
SP25 II and III, 81.65B, AT60 etc. or B.S.R. C109, 
C129, A21 etc. Choice of Black leatherette or Teak 
grain finish. Size 12f' z i4f' x 34' high (approx. 7r 
high, including rigid smoked acrylic cover). 
PRICE 115.60. P. 6 P. 60p. 

LATEST ACOS OP91/1S0 mono compatible cartridge with 
t/o stylus for LP/EP/78. Universal mounting bracket. 
11.50 P. A P. 8p. " 

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 79.50 P. A P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. 68, P. A P. 10p. 
LATEST RONETTE T/O STEREO/COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. 11.63 P. A P. 10p. 
LATEST RONETTE T/0 MONO COMPATIBLE CART- 
RIDGE for playing EP/LP/78 mono or stereo record 
on mono equipment. Only 11.60 P. & P. 10p. 

QUALITY RECORD PLAYER AMPLIFIER MK 11 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Barre, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size Tim. wide x 3in. deep x 61n. high. Beady 
built and tested. PRICE 13.76 P. A P. 40p 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE 14.88 P. A P. 50p. 
DELUXE QUALITY PORTABLE RIP CABINET MX II. 
Uncut motor board size 141 x 12ín. clearance 21n. below, 
Olin. above. Will take above amplifier and any B.S.R. or 
GARRARD changer or Single Player (except ATOO and 
SP25). Size 18 x 15 x 8in. PRICE 64.76, P. A P. 50p. 

SPECIAL. OFFER ! 

HI-FI LOUDSPEAKER SYSTEMS 
Beautifully made teak finish enclosure with roost 
attractive Tygan-Uynair front. Size 16f' high x 105' 
wide x 54' deep. Fitter with E.M.I. Ceramic Magnet 
13' x 8' bans unit, two H.F. tweeter units and 
crossover. Power handling 10 watts. Available 3 or 
8 or 16 ohms impedance. 

OUR PRICE [8.40 c rr.6sp 
Cabinet Available Separately 64.60 Carr 80p 
Also available in 8 ohms with EMI 13' x 8' bane 
speaker with parasitic tweeter 60.60 Carr. 65p 

LOUDSPEAKER BARGAINS 
5in. 3 ohm 80p, P. A P. 15p. 7 x 4in. 3 ohm 11.06 P A P. 
20p, 10 x flin. 3 or 15 ohm 11.50, P a P. 30p, E.M.I 
A x Sin. 3 ohm with high flux magnet 61.62, P. & P. 20p 
E.M.I. 13f x 8m. 3 ohm with high flux ceramic magne 
12.10 (15 oben 18.25), P. & P. 30p. E.M.I. 13 X 81n. 2, 
or 15 ohm with two inbuilt tweeters and crossover net 
work 64.20, P. a P. 90p. E.M.I. 13 x 81n. twin con 
(parasitic tweeter) 8 ohm 62.25, P. A P. 90p. 
BEARD NEW. 12in. 15w. H/D Speakers, 3 or 13 ohms 
Current production b y well-known British maker. Now 
with Hlfiux ceramic ferobar magnet assembly 86.60 
Guitar mortels: '25w. 16.60, 35w. 68.50. P. a P. 38p 
B.M.I. Stia, HEAVY DUTY TWEETERS. Powerfa 
ceramic magnet. Available in 3 or 8 or 15 ohms 93 
each. P. A P. 13p. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watt 
peak handling. 3, 8 or to ohm 62.20, P. & P. 30p. 
36 ohm SPEAKERS 3in. only 88p P. & P. 13p. 
"POLY PLANAR" WAFER -TYPE. WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 171" x 14$' x lls' deep. Weight 190z. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. 
Reneonee 40Hz-20kHz. Can be mounted on ceilings 
walls, doors, under tables, etc., and used with or without 
baffle. Send B.A.E. for full details. Only 6676 each. 
P. & P. 25p. 
YYNAIR & RElINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Usually f1.75 yd.. our price 76p yd. 
length. P. A P. 15P (min 1 yd.) S.A.E. for sample.. 

HI-FI STEREO HEADPHONES 
AdJnetable headband with comfortable flexifoam ear- 
muffs. Wired and fitted with standard etereo jis jack 
plug. Frequency response 30-15.000Hz. Matching 
impedance 8.10 ohms. Easily converted for Mono. 
PRICE 12.96, P. A P. 15p. 
HIGH IMPEDANCE CRYSTAL STICH MIKES. 
OUR PRICE 61.05, P. A P. 8p 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9-18v. 
battery or from H.T. line 200/300v. Frequency 
response 15115-25KHz. Gain 26d11. Solid encap- 
sulation size 11' x 11' x 1'. Brand new complete 
with Instructions. Price 88p. P. A P. 13p. 

CENTRE ZERO MINIATURE MOVING COIL METER 
00µA For balance or tuning. Approx. size ]' x 

deep. Limited number. 75p. P. A P. lop. 

HARVERSONIC SUPER SOUND 
10 IO STEREO AMPLIFIER KIT 

NEW IMPROVED MODEL WITH HIGHER OUT- 
PUT AND INCORPORATING HIGH QUALITY 
READY DRILLED PRINTED CIRCUIT BOARD FOR 
EASY CONSTRUCTION 

A really Beat -class AI -FI Stereo Amplifier Kit. Uses 14 
ranelstors including Silicon Translators in the fleet five 

stages on each channel resulting in even lower nolee 
evel with improved sensitivity. Integrated pre -amp with 

Basa, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridge.. Output stage for any 
speakers from 5 to 15 ohms. Compact design, all Darts 
supplied including drilled metal work, high quality 
ready drilled printed circuit board, attractive front panel, 
knobs, wire, solder, nuts, bolts -no extra, to buy. 
Simple step by step instructions enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.s. per channel into 5 ohms. 
Frequency response ±3dB 12-90,000 Hz Sensitivity: 
better than 80mV into 1M I1. Full power bandwidth: 
±3dB 12-15,000 Hz. Baas boost approx. to ±12dB. 
Treble cut approx. to - 18dB. Negative feedback 18d11 
over main amp. Power requirement. 35v. at 1.0 amp. 
Overall Size 12'w. x 8'd. x 21'h. 
Fully detailed 7 page construction manual and part. 
list free with kit or send 18p plus large S.A.E. 
PRICES 
AMPLIFIER KIT . .. 610.60 P. A P. 15p 
POWER PACK KIT .. 78.00 P. & P. 30p 
CABINET 18.00 P. A P. 90p 

(Post Free if all units purchased at same tinsel 
Full after sales service 

Also available ready built and tested 120.60. Post Free. 
.Vote: The above amplifier i suitable for feeding Iseo mono 
scure,, into inputs (e.g. mike, radio, twin record decks, efe.) 
and 10111 then provide miring and Jading facilities for nud- 
ists. pottered Hi Pi Diseoshegsu use, Lk. 

8 -VALVE AUDIO 
AMPLIFIER 11A34 MX IL 
Designed for HI -Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
,hassle, size 7 f' w. x 4" d. x 
41- h. Incorporates ECC83, 
EL84, EZ80 valve.. Heavy 
duty, double wound maine 
I raneformer and output trans- 
former matched for 3 ohm 

speaker. Separate s lunu control and now with improved 
wide range tone controls giving bawl and treble lift and 
cut. Negative feedback line. Output 45 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only 14.75. P. A P. 35p. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HÁ34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. 63.98. 
P. & P. 40p. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 9.5 watts. 
Volume and tone controls. Chassis size only 7in. wide 
x 3in. deep x gin. high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality 

toutput transformer. 
FEW ONLY.BARGAIN 

PRICE E2.- 35p º 
10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84e in push-pull. 
Super reproduction 
of both music an I 

speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section sogrig.1 output tran.:dormer to 
match 3-15íì speaker and 2 independent volume control., 
and separate base and treble controls are provided 
giving good lift and cut. Valve line-up 2 EL84., E0083, 
EF88 and EZ80 rectifier. Simple instruction booklet 
13p (Free with parts). All parts sold separately. ONLY 
17.97 P. A P. 55p. 

HANDBOOK OF TRANSISTOR 
EQUIVALENTS AND SUBSTITUTES 
A must for servicemen and home constructors. 
Including many 000's of British, U.B.A., European 
and Japanese translators. ONLY 40p. Post 5p. 

Open 9-5.30 Monday to H A R V E R S O N SURPLUS CO. LTD (Please write clearly) 
Saturday PLEASE NOTE: P. & P. 

Early closing Wed. I p.m. 170 HIGH ST., MERTON, LONDON, S.W, I9 Tel.: 01-540 3985 CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 

dossTú a Siatio.m 
South (Finable- 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 
OVERSEAS.ORDERS CHARGED 
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LOW PRICE HIGH UALITY SPEAKER SYSTEMS 
All cabinets are new and carefully designed acoustically with speakers mounted on }in. 
speakers are ex -TV high quality with hi -flux magnets carefully matched and tested. 

chipboard baffles. All 

ELF 
4'"% An extension speaker of quality; 9 x 

54 x 34in. veneered in natural teak 
s""='.` with smart gold and mottled Vynair 'ri: ̀.i,:,, t front 3 ohm speaker. The baffle is half 

^ì'F ,` inch thick. A real bargain at [1'85 
P. & P. 374p. 

THE 

SHELLEY p ja 

Size 21 x II x 64in. 
An extremely elegant speaker system 
made of 12mm. chipboard covered with 
teak leathercloth with mottled Vynair 
front. This unique system uses three ex 
TV speakers. Carefully matched and 
tested. Will handle 10 watts and will I n 
match 8 ohms impedance, if preferred 
the speakers can be wired in series 
parallel to match 3 ohms impedance. A 
real bargain at E4-95 plus 70p P. & P. j 
MATCHING TRANSFORMER for 15 
ohms 85p post free. 

CARTRIDGES -Stereo 
Sonotone 9TA H/C Diamond E2.40. Rosette S105 Medium 
Output, E1.40. 5106 High Output £1.40. Acos GP93/I Sapphire, 
E1,90. GP94 I Sapphire, U. TA700 equivalent to B.S.R. SXIM, 
E1.75. Japanese equivalent to B.S.R. TCBs, £1.75. P. & P. 7p 
on each. 

SPEAKERS 
E.M.I. 134 x Bin, 3 ohm E2.50, 15 ohm. P. & P. 30p. E.M.I. 
134 x Bin. fitted two 24 -in. tweeters, 15 ohm E4.50. P. & P. 30p. 
E.M.I. 13f x 8in. (15 ohm) Hi-Fi quality E6.25. P. & P. 35p. 
Bakers I2in. 25 watt 8 and 15 ohms E7. P. & P. 30p. Eagle 
Crossover 86p. P. & P. Sp. 

VYNAIR 
Widths from 50 to 54 in., 7Sp yd off roll. 
P. & P. 10p, # yard 40p. P. & P. 10p. 
Send Sp stamps for samples. 

q,p 
IMP 

#{ Wedge shaped extension 
speaker 74 x 64 x 4in. 
(max.). Covered in wal- 
nut wood grain cloth 

with mottled Vynair front. 
Keyhole slot at back. Fitted 

with 3 ohm speaker unit. Only 
£1.25. P. & P. 36p each 

CARTRIDGES -Mono 
GP.91 Stereo Compatible EI.25. Acos 
GP67/2 will replace Collaro and Garrard 
Mono cartridges, 9Sp. T.T.C. Crystal 
High Gain, 75p. B.S.R. TCBH Jap. 
equivalent L1.25. P. & P. 7p. 

OOSTTHESOUND 
of TAPE RECORDERS,RECORDPIAVERS 

[2.95CAXTON SPEAKERS 

& P. 57p 
Makes all the difference to 

lume and quality. Con- 'r 
ins 3 speakers in series - 

x -TV with hi-fi flux mag- 
et recon., tested for Mono 
r Stereo. Output 8 watts. 

mpedance 9 ohms. Avail - 
le in black leathercloth. 

Size 234" x 54" x 54". Key- 
hole slot for wall mounting. Twin con- 
necting cable 12yds., 35p min. Match- 
ing transformers if required for other 
output impedance 85p post free. 

CLARENCE 
---- II" wide x 84" 

x 44 deep with 
volume control 
covered in Black 
rexine and Mott- 
led Vynair. 
E2.25 P & P 25p. 

HI-FI STEREO HEADPHONES 
Padded ear cushions seal out room noise. Perfect coupling 
between reproducerand ears assure full response imped- 
ance 8 ohms. frequency range 30-15,000 Hz Eft. cord and 
standard stereo plug. 
Only [2.571. P. & P. 27p. 

Stereo Headphone Junction Box 
Simple unit connects direct co amplifier and speakers to 
give attenuated headphone output has 2 position switch 
to give headphones only, speakers only. Only LI -50. 
P. & P. 124p. 

BROADWAY ELECTRONICS 92 
MITCHAM ROAD, TOOTING BROADWAY, LONDON S.W.17 01.672 3984 

(Nr. Tooting Broadway Underground Station) 
(Closed ell 
Wednesday) 

A94 S.D!C. FESTIVE 

s 

oNz1 

// 
T-DeC /50 
SPECIAL OFFER \OFF P/ 

(I) YES! The ideal present for any electronics enthusiast, so do not 
miss this great opportunity. 

(2) JUST TAKE THIS COUPON TO YOUR LOCAL £2.38 
STOCKIST WHO WILL SUPPLY ONE T-DeC for only 

(3) OR in case of difficulty send coupon and cash to:- 
S.D.C. ELECTRONICS (SALES) LTD., 34 ARKWRIGHT ROAD 
ASTMOOR INDUSTRIAL ESTATE, RUNCORN, CHESHIRE WA7 INU 

Name_. 
Address 

(4) Offer closes January 31, 1972. 

GIANT CKH :GRADE 

ÓhDIODES 
50 P.I.V. 500mA rating. Glass encapsulated, 
wire -ended. Not rejects, but unmarked 
brand new, currently produced devices by a 
famous manufacturer. Suitable for Bridge 
circuits; Diode Logic: Electronic Organ applica- 
tions; Rectifying, Switching, Detecting and Pro- 
tection circuits; inexpensive Zener applications; 
and many other uses. Not mixed, all devices are 
of the same type. At less than one -tenth 
wholesale price. 
PROOPS BROTHERS LIMITED, 
The Hyde Industrial Estate, Edgware Road, 
London NW9 6JS. Tel. 01-205 8006. Personal 
shoppers: 52 Tottenharii Court Road, London 
WIP OBA 

Pack of 
more than 

200 
only £1 Post 

Free 

When in LUTON, BEDS, you must visit the .. . 

SELF-SERVICE RADIO COMPONENTS SHOP 

Serve yourself from a selection of 1,200 boxes 
of Manufacturer's surplus stocks and save money. 

9 a.m. to 5.30 p.m every day. 
Closed all day Wednesday. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, BEDS 
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separately in such a way that the screws are just 
accessible, so that the panels can be removed 
occasionally to top up the sand. All other visible 
parts o? the enclosure are covered with teak veneer. 
Fig. 5 shows how teak strips and standard corner 
moulding (itself covered with matching fret) are 
used to hide the screws at the sides and the join 
between front and sides respectively. These addi- 
tions are held lightly in place by dabs of glue so they 
can be removed easily when required. 

During the first month or so of use the sand will 
shake down and require topping up. This can be 
done without removing any vertical panels if lain. 
diameter holes are drilled through the frame at the 
top of each sand compartment. 

Heavy quality carpet felt. 
(Tack down edges of 
both pieces of felt 
so that egg -crate 
volume is 
sealed off ) 

Fibre egg -crate 
glued to all inside 

surfaces 

Fine,dry sand 
(between 

hardboard) 

Hole for speaker 
Ieads.To be 
sealed with 
rubber solution 
to prevent 
sand leakage 

Aluminium panel 
carrying Brilliance 
control and terminals 

Trim strips to hide fixing screws 
Veneer 

Fibre egg -crate 
glued to 

top 

Corner moulding 

Tygan fret 
(3 separate pieces 
fixed to sides 

and front ) 

Fig. 5: Cutaway rear view of loudspeaker enclosure showing damping 
and external finish arrangements. 

Crossover 
The enclosure circuit is shown in Fig. 3. With the 

brilliance switch Si in the position drawn the coil 
and capacitor in the ready-made crossover unit 
divide the incoming signal so that high frequencies 
pass to the tweeter and low frequencies to the 
woofer. The separation is not abrupt but occurs pro- 
gressively above and below about 3kHz. The two 
frequency ranges combine again in the listener's ear 
so that nothing unusual should be heard. The advan- 
tage of a two-way speaker system such as this is that 
there is less of the intermodulation distortion which 
arises when a single speaker is asked to reproduce 
high and low frequencies simultaneously. 

Photograph shows sand filling of a loudspeaker enclosure in progress. 

Brilliance Control 
The sound heard by the listener will only be satis- 

factory if the sound levels from the woofer and 
tweeter are correctly related. Several things can 
upset this, such as the two units having different 
efficiencies, the fact that the tweeter is more direc- 
tional than the woofer so that the listener's position 
is important, and the acoustics of the room. The 
enclosures are therefore fitted with brilliance con- 
trols which vary the relative sound volumes from the 
woofer and tweeter. The subjective effect of these 
controls and their optimum setting for a particular 
room is usually quickly found. If retarded too much 
the sound is mellow and poorly located, if advanced 
too far the sound has excessive `presence' and may 
seem harsh. Independent adjustment of these con- 
trols may improve the stereo `spread' obtainable 
with speaker positioning which is not ideally 
symmetrical but dictated by the shape of the room. 

It may be argued that the brilliance control must 
upset the action of the crossover whose component 
values are calculated for 8 ohm speaker loads, since 
it works by inserting resistance in series with the 
speakers. However listening tests indicated there 
was nothing to be gained by using a more 
theoretically correct version which would maintain 
correct matching but need many more components. 

Constructional details follow for the plinth next 
month. 
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TRANSISTOR CIRCUITRY for beginners 
PART 5 H.W. HELLYER & MICHAEL NOLLIER 

Circuit Building 
Meet Mike. This month, a practical exercise in 

circuit building, from scratch. My friend and col- 
league, M. E. Hollier, is an ardent home constructor, 
and a gifted designer-the sort of chap who pursues 
a problem to the roots, even to the extent of making 
his own printed circuits by the photo -resist method. 
He has compromised to some extent this month, for 
our benefit, by designing and building the buffer to 
be described on easily obtainable Veroboard. The 
device is a high -to -low impedance converter. It can 
be used to overcome many of those difficult matching 
problems. 

Our brief was to make transistor circuitry clear 
for the beginner and to be helpful to the more 
advanced reader. You may be surprised: I have 
among my correspondents an aircraft fitter who has 
built an electronic organ in his front room, currently 
valued at over seven hundred pounds, and a Ph.D. 
who cannot usefully wield a soldering iron. We must, 
as our Editor commented in his personal piece a 
couple of months ago, cast our nets as widely as 
possible. 

To comply with this brief, Mike has torn a few 
basic circuits to bits, showing what makes them tick. 
This means that we shall, to some extent, be repeat- 
ing some of the data I have already expounded: but 
repetition of salient points helps to fix them in the 
mind, so I'll make no excuses for that. 

After digging a little into the theory, we shall con- 
struct the practical circuit, and make this the basis 
for future designs. The article concludes with some 
measurements of the constructed device, as much to 
illustrate the sort of deviations from pure theory that 
the constructor must learn to expect as to prove that 
the darn thing really works! 

Silicon Planar Epitaxial Transistors 
The most modern development in audio bipolar 

transistors is the silicon planar epitaxial device. We 

touched briefly on these in Part 2, underlined their 
use in Part 3, and now come to the practical problem 
of using them. 

Some possible troubles have been anticipated by 
the makers. Silicon planar epitaxial transistors such 
as the BC108 and BC109 that we shall be using this 
month, have their surfaces protected by a layer of 
silicon oxide which prevents contamination-which 
would alter the characteristics. 

From the design viewpoint, working with such 
transistors is made easier because their collector 
leakage current is almost negligible. Moreover, they 
are easily obtainable-everybody seems to make a 
BC109! More about minor differences later. 

Parameters 
In previous articles, and in the wallchart, a choice 

of several parameters was given. No, let's be precise -a choice between ways of expressing transistor 
parameters. Our choice is determined by convenience 
as much as by an academic ache for accuracy. So we 
use, this month, the 'h' or hybrid parameter. 

Hybrid, in this context, means that the symbols 

Fig. 20 : Basic single stage circuit. Emitter -follower configuration. 
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represent a mixture of ratios, impedances and 
admittance values. (Admittance is impedance upside- 
down; its reciprocal.) 

We use the lower case 'h' as our parameter 
indicator, and the two subscripts after it indicate 
either d.c. or large -signal measurements. For 
example: hFE, or, small -signal, hfe. These will be 
explained as we need to use them. 

In Fig. 20, we see an emitter follower circuit that 
we have met before. The emitter follower is so called 
because the input to the stage that comes after it 
FOLLOWS the emitter of the stage. Alternatively, 
we could call this a common collector circuit; the 
collector is common to both input and output signals. 

The output signal is taken from Ce t, the live side 
with reference to the signal. The input is between 
the Ci,, live side and the collector. Hence, common 
collector. But while the earthy side of the input 
terminals is quite obviously connected to the negative 
line, we have to remember that the decoupling capa- 
citor, Cdee, presents almost a short-circuit to the fre- 
quencies we are working with. The collector line is 
therefore virtually connected to the earth line so far 
as alternating currents are concerned. Our signal is 
a.c.: ergo, the collector is common. 

Input Impedance 
One of the constant bothers is the calculation of 

input impedance. It seems at first alarming, even 
when, as in Fig. 20, we know the component values. 
So we begin, as in Fig. 21, by breaking it down to 
fundamentals, taking the transistor with its internal 
resistances, rb and re. 

The input resistance of the transistor, looking into 
the base, in this grounded emitter configuration, is 
hie. H parameters again, but hie simply means input 
resistance, common emitter mode. Sometimes, we can 
get this easily from maker's data and there may be 
a graph so that hie can be plotted against collector 
current, Ie. Then the input resistance of the transistor 
can quickly be found. 

If this graphical information is not immediately 
available, we must have recourse to a bit of simple 
arithmetic. The internal resistance, re, and hie, the 
small signal current gain, are what we need at first. 

Whereas hie will almost invariably be specified, 
re and rb may not. We can take re as around 25 ohms 
in a planar transistor where the collector current is 
about 1mA. From the known facts we obtain the 
formula, 

25 ohms hie = 
le 

x hfe 

Ic=1mA 

5Volts Fig. 21. 

Fig. 23. 

27k R 

1000 

hfe 

500 

300 

200 

loo 

BC107 to BC109 
I 

Ti=25°C 

f =1kHz 
VCE =10V-'- 

t! 
=5V 

VCE =10V 

BC109 =5V 

BC107 
BC108 

10 2 

5 
101 1 IC(mA 10 

1TBa01 

Fig. 22 : Typical variation of input impedance and small signal 
forward current transfer ratio with collector current. 

rb is so small in relation to the result of this 
formula that it can be ignored for all practical 
purposes. 

If we take a practical example (see Fig. 21), for a 
BC109 operating at a collector current of imA, the 
voltage between collector and emitter (V0E) being 
5 volts. From the data sheet (see Fig. 22) we find 
that the hie is 440. Putting this into the above 
formula, we now have: 

h1C = 25x 440 

= 11,000 (ilk (1 input resistance). 

External Re 
The presence of an emitter resistor in the circuit 

of Fig. 21 alters the calculations. If we now look at 
Fig. 23 we see that the voltage reading is still across 
collector/emitter, but as Re is not bypassed, the input 
impedance will increase by an amount equal to the 
resistive value of Re, multiplied by hie. From this, we 
can construct a formula for input impedance, R. 
Since we now have a component external to the 
transistor, hie can no longer be applied to this value 
of input impedance. 

Let us take Re to be 2.7kí2. Now we get:- 
Rin = (Re x hfe) + hie 

= (2,700 x 440) + 11,000 

= 1188kfl + 11kí2 

= 1.2Mí2 

The input impedance can be increased by the addi- 
tion of an unbypassed emitter resistor. 

Base Bias 
Now we develop the circuit by adding base bias 

resistors R1 and R2 in Fig. 24, and a few more voltages 
have to be considered. Take a collector current of 
1mA. Since the base current is very small, we can 
say the emitter current-for practical purposes-is 
the same. 

So 1mA through the emitter resistor, Re, which is 
2.7kí2, gives us a volts drop of 2-7V. This is the 
emitter voltage. To work out the required supply 
voltage, we take the voltage across the transistor. 
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IB = 
HFE 

where HFE is the d.c. current gain of the 
transistor. 

VCE and add to it the 2.7 volts across RE. Answer: 
7.7V. 

There is an irreducible voltage between base and 
emitter of a transistor and in the case of silicon 
transistors, this is generally 0.6V. Simple addition 
gives us a base voltage of 0.6+2.7=3.3 volts. The 
base to collector voltage must therefore be 7.7-3.3 
=4.4 volts. 

In this form of potential divider biasing, to main- 
tain stabilisation of the circuit, it is normal to have 
five times as much current flowing through the 
biasing resistors as the base current of the transistor. 

The base current, IB, is found from the formula 

IC 

Fig. 24 : The final circuit. Component values are worked out and 
explained in the text. 

For the BC109, with an le of 1mA, this is typically 
380. 

So IB = 380 = 2.6 microamps. 

Taking a value of five times this we get 13 micro - 
amps. So the voltage drop across R2 is 3.3V, the cur- 
rent 13 microamps and the ohmic value of R2 must 
be: - 

33 33 x 106 =254kí2. 
0.0000l3 13 

The nearest preferred value resistor would be 270kí1. 
A 5% component will do. 

A different condition obtains with Ri, which has 
the base current of the transistor flowing through it 
as well as the 5 X IB which flows through R2. So we 
have a total current of six times IB. The formula for 
R1 is: - 

R 4.4 = 44 x 106 = 211kí2 
1 0.0000156 156 

The nearest preferred value is 220kí2, at 5%. 

Stage Resistance 
Now that we have the component values, we can 

calculate stage resistance. Input resistance is what 
we are interested in here. Remember that as far as 

alternating currents are concerned, the top end of 
Ri is joined to the lower end of R2 by the very low 
impedance of Caen. So the input resistance is effect- 
ively Ri, R2 and Rio, all in parallel. Again applying 
Ohm's Law: - 

1 

RIN 
= 1 + 1 -1- 1 

R1 R2 Rin 

= 1 + 1 + 1 

220k í2 270k í2 1.2M û 

= 110kí2 

Output resistance is calculated from a combination 
of RE, the total input resistance of the transistor 
and re. 

Total input resistance presented to the base of the 
transistor is the parallel combination of R1, R2 and 
the output impedance of the device which is feeding 
the input of our considered circuit. The effect of this 
lumped resistance (Re) on the emitter circuit is 
reduced by the 111. of the transistor, i.e. the lumped 
resistance is divided by In.. 

If the source resistance is one -fifth of R1N, say 
20kí2, then Re is Ri, R2 and the external source 
resistance, all in parallel, or 

1 = 1 1 1 

RS 220kí2 270k0 20k12 

= 17.2kí2. 

This resistance when looked at by the emitter seems 
smaller, due to hr.:- 

R$ 17.2kS2 39 ohms. 
hfe 440 

This is in parallel with RE and any external load. 
If we consider an external load of a minimum value 
of 20kí2 (and these 'taken' values, throughout, are 
not just dreamed up; they are 'from life'), then the 
minimum output resistance would be: - 

1 = 1 1 1 

39 2.7kí2 20kí2 Rout (min) 

= 38.2 ohms. 

In other words, for an input of 100kí2, our stage 
has given us an impedance reduction of around 
2,500:1. 

Coupling Capacitors 
A stumbling block to many would-be circuit 

designers.... the value of the capacitor which joins 
two stages is very important and must be calculated 
in the following way for optimum performance. 

This input capacitor, Ci, , must have a reactance 
that is small in relation to the input resistance of the 
stage, at the lowest frequency we want the stage to 
handle. 

Taking a practical example, if Ci, was made 
0.021Áf, its reactance at little under a 100Hz would be 
100kí2. Since this is the same as the input resistance 
of the stage, which we have already worked out, a 
2:1 attenuator would be formed at the critical fre- 
quency, actually 90Hz. In fact, the voltage drop would 
be 6dB, around half this would fall with decreasing 
frequency at the rate of 6dB per octave. 

If we made Coin as low as 0.02µf and then fed our 
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1 

3 WAYS 
HOME RADIO (Components) LTD. 

Dept. PW, 234-240 London Rd., 

Mitcham, CR4 3HD. 01-648 8422 

of obtaining components 
quickly ce, easily 

CALL AT No.240 
London Rd., Mitcham 

If you live within easy reach of Mitcham or are in the 
area at any time do call on us. We are almost opposite 
Mitcham Baths. We open 9 a.m. every weekday. On 
Wednesdays we close 1 p.m. and all other days, 
including Saturdays, 5.30 p.m. On Saturdays we have 
extra staff to deal with queries. We carry a vast stock 
of components, and 999 times out of a 1,000 we can im- 
mediately lay our hands on the particular item required. 

I JOIN OUR CREDIT 
ACCOUNT SERVICE I 

We began our Credit Account Service about 18 mon- 
ths ago and it has proved extremely popular Little 
wonder! Our customers find it a very simple and con- 
venient way of purchasing all their radio and electronic 
needs. We supply pre -paid envelopes and order forms 
and no matter how many orders you send us you make 
only one payment per month. There are several other 
advantages with our Credit Account Service. Please 
write or phone for details. 

The price of 70p applies only to catalogues purchased 
by customers in the U.K. and to BFPO addresses. 

and 
ORDER BY MAIL 
OR TELEPHONE 

Although we are kept busy selling "over the counter" 
we supply even more by Mail Order. You can tele- 
phone any time of day or night, Sundays included. 
If you ring out of office hours a recording machine 
takes your message for us to deal with as soon as 
we open shop again. Our number is 01-648 8422. If you 
wish to order by post our address is in the panel at 
the top of the page. We deal with all orders promptly. 

Post this Coupon with 
Cheque or PO for 70p 

WHICHEVER WAY YOU 

CHOOSE you need the 

Home Radio Catalogue 

In its 315 pages are listed 
over 8,000 components, 
over1,500of them illustra- 
ted. Each copy contains 
10 Vouchers, each worth 
5p when used as instruc- 
ted. Free Supplements 
are supplied regularly to 
keep you up-to-date. The 
Catalogue costs 50p over 
the counter, or70pinclud- 
ing postage and packing. 

Please write Name and Address in block capitals. 

LDept. PW,234-240 London Rd., Mitcham, CR4 3HD 

Name 

Address 

HOME RADIO (Components) LTD. 
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emitter follower into a 100k12 input, we would have 
a 12dB drop at the critical frequency with a falling 
off equal to 12dB per octave. 

Normally, with a circuit of this type, acting simply 
as a buffer, the low -frequency roll -off will have been 
determined by associated circuitry. 

A value of Cio=1µf and Gout 10µf are adequate 
down to a few hertz, even if the load into which the 
circuit if feeding is as low as 20kí2. 

The load on the circuit should be at least 5 times 
greater than the output impedance: preferably, ten 
times. 

Decoupling Components 
We must consider the practical matter of the 

available supply voltage and what we have calculated 
as being desirable. For convenience, a 9 -volt battery 
will do. This could be a PP6, for the current being 
drawn by this device does not demand a battery of 
large capacity. 

Our circuit calls for a supply voltage of 7.7 volts, 
so the difference will have to be dropped by a resistor, 
Rae,,. The current flowing through this resistor will 
be the collector current, le, which is 1mA, plus the 
6 X Ia current in the base bias network. This gives 
us a total current of 1.0156mA, not significantly far 
from 1mA to matter. 

So, again having recourse to Ohm's Law, we say 
that : - 

1.3 
1 x 10-3 

= 1,300 or 13k i2. 

For our purpose, 1.2kí2 at 5% is enough, but it 
so happens that 1.3kí2 is a standard value in the E24 
resistor series, so if you have one of these available, 
so much the better. 

The decoupling capacitor has to have a low re- 
actance for us to maintain good low frequency res- 
ponse. Another function Caeo performs is to bypass 
any signal currents which may have crept into the 
supply line from other sections of circuitry. A value 
ten times greater than Quit is desirable. 

From this, without further calculation, we make 
Caee 100/Lf. This gives us a reactance at 20Hz of around 
80ohms, which will be quite small in comparison with 
the minimum a.c. load on the circuit of 20kí1. 

Construction 
Fig. 25 should be self-explanatory. Mike chose 

Veroboard, cutting a portion of a group board to 
make a 13 -way section,. This type of board has three 
copper strips at each outer line, leaving the centre 
clear. Holes can be cleared with a No. 33 drill (6BA 
clearance), and relating to the grid of our Fig. 25 
holes are first drilled at 2F and 12F for mounting. 
Next stage is to fit the links, 3B to 4B and 4B to 6B, 
going around 5B. Link 7B to 8B, and 7B to 6I, using 
sleeved wire, and the same for 5B to 10B. Link 4I to 
5I and 5I to 8I and 9I. 

Battery connections are red, positive, to 7J and 
black, negative, to 5J. Input lead, `live', 3J with the 
earthy braid to 4J: output live to 10J, earthy braid 
to 9J. Finally the BC109 transistor, which should be 
fitted as shown, to SA (emitter), 6A (base), and 7A 
(collector). Components are mounted as shown. 

A 0 

B 

C L0J L0J 

D o 0 

E o 0 

F 0 0 
G O o 

Input 

Results 
Measurements on the prototype built from this 

circuit gave an output of 1.85 volts r.m.s. at the onset 
of clipping. This is equivalent to 2.6 volts peak, the 
measured emitter voltage on the prototype. A glance 
at the circuit shows that the emitter voltage, when 
driven by a sinewave, can swing down to the negative 
line. This represents a peak negative swing of 2.7 
volts. 

The positive swing, however, can push the emitter 
voltage up near collector voltage of 7.7 volts, a peak 
swing of 5 volts. Since this circuit would only be 
called upon to handle a few hundred millivolts, this 
unbalance is only academic-but the point is worth 
making. 

Input impedance measured 105kí2, output impe- 
dance 78.5 ohms with 20kfl source. Deviations from 
the calculated value can easily occur due to the 
spreads in he.. For example: the hre spread for a 
BC109 operating at a collector current of 1mA is 
from 240 to 960, a ratio of very nearly four to one. 
Frequency response was within 0.1dB of reference 
(1kHz) from 10Hz to 100kHz. 

The upper limit frequency will be determined by 
the source resistance of the device being fed into 
our circuit, and the capacity of the interconnecting 
cables. 

BC109 

e c 

1 2 3 4 5 7 8 9 10 11 12 13 

' io! 
I I 

I 

O 01 I I¡, i lo 01 ,O O O 01 
I j 

` , ii- 
' i' 

O 

i i rol 
; 

; 

1 ioÌ,i Ij. 
Black Red 

ve +ve - Supply- 

O 

a 0 
O 0 

0 
oi 

.: o 

o 0 0 

L°J L°J r 
Copper strip 

O 0 o 
underneath, 
removed on 
all 13 from C 
to H as shown 

I 

o¡ 

Output 

Fig. 25 : Practical layout using 0 15in. matrix Veroboard. Approxi- 
mately to scale. 

Gain, between input and output, is less than unity, 
a measured 0.98. The object of the exercise is not 
to get gain but to convert impedances-very often, 
when doing this, one is also concerned to attenuate, 
but this is done externally. 

Total harmonic distortion is almost too low for 
measurement with normal workshop instruments. In 
fact, the figures were as follows:- 

Output level 20Hz 1kHz 20kHz 

300mV 0.008 0.007 0.005% 
500mV 0.0i 
750mV 0.06 
1V 0.08 

TO BE CONTINUED 
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IT seems that there are very few areas where 
electronics has not penetrated in one way or 
another. The automobile industry is a natural 

market for electronics but it seems to be slow in 
getting off the ground. The home constructor and 
"amateur" has not been slow to appreciate the 
benefits, however, and items like windscreen wiper 
speed controls have appeared in the popular con- 
struction journals. For the do-it-yourself man there is 
a good opportunity to get electronics into his car 
and to increase the comfort and efficiency. Transis- 
torised ignition is one example and one company, 
Transmetrix (Research & Development) Ltd., have 
just launched a tiny transistorised ignition unit which 
sells for just over £10. It was tested, along with those 
from other manufacturers, by a leading motor maga- 
zine and came out number one. At this sort of price, 
one wonders how long it will be before the motor 
car manufacturer fits transistorised ignition as a 
standard or at least an available option on all models. 

Another thing which has a great deal to offer is 
thick film technology but again it is a thing which 
has been slow to catch on. Thick film circuitry is 
achieved by taking an insulating substrate and print- 
ing the wiring pattern on it with a special conducting 
ink using silk screen printing techniques. The circuit 
is then put on a belt which passes through a special 
oven which fuses the ink and bakes it. 

The inks are composed mainly of glass together 
with a conductive element. By reducing the amount 
of conductive material in the ink, the pattern will 
have a greater and greater resistance dependent upon 
the amount of conductive material remaining. Thus 
resistors can be "printed" down in the same way as 
the wiring. Usually, these resistors have a tolerance 
of around 15%-good enough for some circuits. 

For closer tolerance, down below 1 per cent for 
example, the circuit is put in a jig and probes 
measure the actual value of resistance. This is fed 
to a circuit which compares this actual resistance 
against the value required. A jet of air plus an 
abrasive is then fired at the resistor through a tiny 
nozzle. This erodes away tiny parts of the resistor 
pattern, gradually reducing the resistance value. 
When the actual value reaches the required value 
set up on the resistance bridge, the air/abrasive is 
automatically switched off. 

Capacitors, transistors and integrated circuits may 
be bonded onto the thick film substrate once the 
initial pattern has been layed down. By laying down 
an insulating layer, another pattern may be printed 
over the top of the first and thus a multilayer circuit 
can be built up. 

g)-4hba 
HI-FI 
STEREO 
AMPLIFIERS 

We are now supplying a printed circuit 
board (for the pre -amplifier circuit) 
to achieve instant success with this 

fabulous amplifier kit. 

A made-up pre -amplifier using 2 x TH9014P & 1 component kit. 

Typical distortion level at 1,000 Hz for 
20 watts mean power is approximately 
0.3% of third harmonic. 
Tone controls: 15 dB (typical) cut and lift 
in bass and treble regions. 
Input sensitivity; suitable for 4 mV mag- 
netic pickup. 

20 watts (RMS). 

(JOIULKL -TH9013P 20 watt Hi-Fi 
Power Amplifier £4.57 each 

(JOI1 -TH9014P. Pre -Amplifier. 
Voltage gain 75 dB (typical). Output noise 
voltage 0.1 mV (typical) £1.50 each. 

Printed Circuit Board ... ... ... £1.50 each 
Complete Kits of all Capacitors & Resistors, 

& Ganged Potentiometers ... ... £6.95 each 
Transformer Kit (Including Rectifier) ... £5.00 each 

Comprehensive instructions, circuit diagrams & suggested 
layout etc., supplied with each kit. 

SEND LARGE S.A.E. FOR DATA 

Hawnt 
Officially appointed distributors for ERIE, MULLA RD, Etc. 

HAWNT & CO. LTD., DEPT. PW1 
112-114 Pritchett Street, 

Birmingham B6 4EN Telephone 021 359 4301 
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L E T E R S The Editor does not necessarily endorse the views expressed by correspondents T 
Buy British 

I recently asked at a local 
radio shop for an 0C44 transistor 
and was offered one marked 
"Mullard, Foreign Made" and 
when I asked the price I was told 
it would be 70p. When I protested 
at the price I was informed that 
others I said I could obtain 
cheaper could only be "seconds". 

I tried another radio shop a 
few miles away and obtained an 
OC44 marked "Mullard, British 
Made" for 41p, which the dealer 
assured me was the correct price 
according to his list. 

Since then, I have had occasion 
to purchase a volume control, 
tone control/switch for a well- 
known continental radio and the 
price in this case was £1.90 plus 
10p purchase tax. A comparable 
British -made component would 
certainly not have been more than 
S0p and apart from this, the 
printed circuit was in my opinion 
inferior in workmanship to many 
Hong Kong made sets costing a 
fraction of the price this one did. 
-R. J. Hall (Penzance, Cornwall). 

All in the mind 
I would be grateful if anyone 

could assist me in a little private 
research. What I need is an 
authoritative assertion or denial 
as to whether it is possible by the 
use of radio equipment to trans- 
mit any messages that can be 
received by people without any 
receiving equipment at all. In 
other words, can messages be 
transmitted directly to a person's 
mind? 

I have heard this claimed on 
several occasions-the first time 
being from a Gendarmee Commis- 
sioner in France in 1946 and 
although he was a learned man, 
he was not familiar with radio 
technology. From that time, I had 
heard nothing more about it until 
three years ago. 

In a district I left two years 
ago, a great deal of talk centred 
around this subject under the 
name of "telemetering" and I do 
know that a number of people 
had radio transmitters which they 
claimed they were using for this 

purpose and I do know they were 
tried on me with this intention. 

Whether they worked or not 
is obscured by other issues-but 
none of the people using them 
had any radio knowledge at all 
and I am wondering how many 
of their claims belong to the 
realm of legends. 

I am aware that some years 
ago, there were reports of odd 
individuals who claimed that they 
could receive BBC transmissions 
without receiving apparatus, but 
whether such claims have been 
substantiated, I do not know. 

If however, telemetering is a 
reality, would anyone be kind 
enough to give me in brief, the 
principles on which it is accom- 
plished? 

I am highly suspicious about 
claims that I have heard made: 
particularly since the accepted 
sense of the word "telemetering" 
is in connection with recording 
instruments being read at a 
distance.-V. D. Butler (Kirkstall 
Hill, Leeds). 

Ignition ! 

This is a copy of a letter sent to 
one of our advertisers by Mr. S. 
Soar, author of the Electronic 
Ignition article published in P.W. 
June 1971. We do not feel that 
any further comment by us is 
needed. Editor. 
"Dear Sirs, 

With reference to the electronic 
ignition article, I have one or two 
comments which I would like to 
raise. 

As the author of the original 
article I have received several 
hundreds of letters from con- 
structors, in the main these have 
been very encouraging and I 
estimate that the unit has now 
covered an aggregate distance in 
excess of one million miles. 

However, several constructors 
writing to me have been 
disappointed with the results, and 
in general they fall into two 
catagories, circuit construction 
faults and component failure, the 
latter accounting for something 
like 90 per cent of all problems 
encountered. In almost every case 
of component failure or malfunc- 
tion the component in question 

has been unmarked or otherwise 
of surplus origin, and in several 
cases your name has been 
mentioned as the supplier. In 
addition the diagram I saw shows 
D5 connected in reverse. 

It is imperative that any modi- 
fication to a car ignition system 
be as reliable as possible since 
sudden failure could, in certain 
circumstances, cause an accident 
situation. For this reason I must 
condemn the use of unmarked 
or otherwise low grade com- 
ponents. 

Unfortunately many construc- 
tors have become disillusioned 
with the results and have laid 
the blame at my door saying that 
it is a design fault. This has 
caused me a lot of unnecessary 
work and expense in replying to 
this type of complaint, and has 
delayed the writing of a follow 
up article since I feel I must in 
future recommend specific types 
and sources of all components. 

Yours faithfully, 
S. Soar." 

WHO MAKES WHAT? 
In the October 1971 issue, the 

Editor expressed his concern at 
the winding up of the Merchan- 
dise Marks Act as from Novem- 
ber 30th last, after which it was 
no longer obligatory for imported 
goods to bear a "country of 
origin" mark. One aspect of con- 
cern was the fact that some goods 
bearing well -established UK trade 
names are, in fact, made in low- 
cost labour countries and that 
after the ending of the Act there 
would be no way of telling where, 
the goods were actually manufac- 
tured. 

While it appears that there is 
little hope of reversing the deci- 
sion to end the Act, one ray of 
hope is that the Government is 
likely to support a Private Mem- 
ber's Bill which will provide that 
if a UK company's name or trade 
mark or any UK place name ap- 
pears on imported goods it will 
have to be accompanied by a 
statement of where the goods 
were actually made. 

918 

www.americanradiohistory.com

www.americanradiohistory.com


HENRY'S LOW COST FIRST GRADE BÑÉ,,z BRANDED TRIACSNFETS a ZENERS. BRDGESSI, 
TdO 

EEATED CIR CUTS 

BY ATES EMIHUS FAIRCHILD FERRANTI I.T.T. MULLARD NEWMARKET PHILIPS R.C.A. TEXAS 

TRANSISTORS 
A SELECTION FROM OUR LIST 

AAZ15 
AAZ17 
AC107 
AC126 
AC127 
AC127Z 
ACl'28 
AC176 
AC187 
AC188 
ACY17 
ACY18 
ACY19 
ACY20 
ACY21 
ACY22 
ACY39 
ACY40 
ACY41 
ACY44 
AD140 
AD149 
AD161 
AD162 
AF114 
AF115 
AF116 
AF117 
AF118 
AF124 
AF125 
AF126 
AF127 
AF139 
AF180 
AF181 
AF185 
AF186 
AF239 
ASY26 
A8Y27 
ASY28 
ASY29 
ABZ21 
BA100 
BA102 
BA110 
BA115 
BAX13 60 
BAX16 7P 
BAY31 7p 
BAY38 l5p 
BC107 10p 
BC108 lOp 
BC109 10p 
BC109C 1Sp 
BC113 lOp 
BCI14 20P 
BC115 20P 
BC116 20p 

AAY30 lOp 
AAY42 16p 
AAZ13 lOp 

lop 
lOp 
SbD 
30D 
25D 
50p 
20p 
20p 
26p 

800 
25D 

209 

lop 

209 
l5p 

50p 
60p 
Sbp 
36 
2op 
25p 

201) 
80p 

20p 

20p 

501) 
46p 
50p 
40p 
40p 
Sap 
30p 

60 
56D 
16p 
30, 
26P 

7p 

BC116A 26p 
BC117 Eop 
BC118 sop 
BC119 SOp 
BC134 209 
BC135 lop 
BC136 909 
BC137 20p 
BC138 20p 
BC147 lEp 
BC148 10D 
BC149 12p 
BC] 53 LOP 
BC154 20p 
BC167 16p 
BC169 l2p 
BC169C 16p 
BC177 E0p 
BC178 20p 
BC179 g0p 
BC182L lOp 
BC183L lOp 
BC184L lgp 
BC212L ISp 
BC213L lEp 
BC214L lop 
BCY30 36p 
BCY31 40p 
BCY32 60p 
BCY33 SOp 
BCY34 sop 
BCY38 4bD 
BCY39 

2100 
BCY40 50p 
BCY70 lbp 
BCY71 Eop 
BCY72 159 

BD115 75p 
BD123 85p 
BD124 80p 
BD131 7bD 
BD132 80p 
BOY 11 

1150 
BDY17 

1160 
BDY38 B5D 
BDY60 

1100 

13E115 26p 
BF154 209 
115158 15p 
BF159 3bp 
BF180 351) 
810194 1bP 
11E195 lbp 
121,196 lop 
8E197 16p 
BFX13 UP 
BFX29 E6p 
BFX30 góp 
8E184 UP 
BFX85 80p 
8E186 869 
BFX87 86p 
BFX88 20p 
BFY18 26D 
BFY50 Sop 
BFY51 gOP 
BFY52 2Op 
BFY53 15D 
BFY90 S6D 
B8X20 lop 
1181121 20p 
BBY27 lbp 
BST95A lEp 
MOM l9p 
B11105 22-25 
BY100 lóp 
BY126 l2p 
BY124 lbp 
BY182 
BYZIO 85p 
BYZ11 80p 
BYZ12 Sop 
BYZ13 26p 
BZY7811. 00 
6ET102 Sop 
OETI03 26p 
OET111 46p 
OET113 96p 
GET114 200 
OET316 50D 
GET 116 15151) 

OET880 451) 
OET882 80p 
OEX86 

1300 
0M378A 56p 
MAT101 2áp 
MAT121 25p 
MC724P o0p 
MJ42o 80p 
MJ421 8011 
MJ2801 

1110 
MJ2901 

1140 
MJE340 500 
MJE370 LOP 
MJE371 80p 
MJE520 750 
MJE521 70p 
MJE2955 

1110 
MJE3055 

769 
MPSA06 2áP 
MPBA56 20P 
MP8A70160 
MPSD06 ó0p 
MPSD66 551) 
NKT214 20p 
NKT216 SCip 
NKT403 76P 
NKT404 66p 

2óp 

10P 
lOp 
lOp 

Op 
8p 
7p 
7p 
7P 

10p 

°A10 
0A47 
0A70 
0A79 
OA81 
0A90 
0A91 
0A95 
OA200 
GA202 

OCIO S0p 
0C20 85p 
OC22 SOP 
0C23 80p 
0C24 80p 
0025 40p 
OCIO 25p 
0028 60p 
0029 60p 
0C35 60p 
0036 80p 
0C42 40p 
0043 50p 
0C44 15D 
0045 lEp 
0070 12D 
0071 12D 
0072 EOp 
0075 25D 
0076 25D 
0077 40p 
0081 E0D 
OC81D EOp 
OC81Z 40p 
0083 Ebp 
0084 250 
0C139 E5p 
00140 40p 
OC141 60p 
0C170 E5p 
00171 80p 
00200 40p 
00201 75D 
0C202 80p 
00206 95p 
OCP71 97p 
ORP12 50p 
ORP60 40p 
ST140 15p 
ST141 E0p 
TIP29A ó0p 
TIP30A 60p 
TIP31A 60p 
TIP32A 70D 
TIP33A 

1100 
TIP34A 

21 50 
TI843 40p 
TI860 lEp 
TIS51 lOp 
TI852 lOp 
TI860 18p 
TIS81 g0p 
TI864 Ebp 
V405A 25p 
VR525 asp 
WOl Bop 
WOO 45p 
ZTX107 15p 
ZTX1o8 1Ep 
ZTX109 15p 
ZTX300 lgp 
ZTX3G1 16p 
ZTX302 20p 
ZTX303 goy 
ZTX304 Eóp 
ZTX500 16p 
ZTX501 lbp 
ZTX502 20p 
ZTX503 170 
ZTX6o4 40p 
ZTX531 E6p 
IN914 
I19916 
IN4148 
I844 
I8921 
I8922 
20301 
20302 
20303 
2N404 
2N696 
2N697 
2N698 
2N706 
2N706A 
251708 
2N930 
2N987 
2N1131 
2N1132 
2N1302 

lop 
7p 
7p 
7p 
8p 

Sop 
30p 
ß5p 
20p 
15p 

óp 
12p 
15p 
209 
40p 
E6p 
25p 
18p 

2N1303 18D 
2N1304 2Ep 
2N1305 2Ep 
2N1306 E6p 
2N1307 261) 
2N1308 2111) 
2N1309 E5p 
2N1613 g0p 
2N2147 75p 
2/92160 BOp 
2N2217 26p 
2N2218 EOp 
2N2218A 

g5p 
2N2219 EOp 
2N2219A 

96p 
2N2220 Ebp 
2N2221 E0p 
2N2221A 

25p 
2N2222 20D 
2N2222A 

UP 
2N2369 ltip 
2N2369A 

l5p 
2N2646 40p 
2N2904 E0p 
2N2904A 

E69 
2162905 ESp 
2N2905A 

g5p 
2N2906 90p 
2N2906A 

26D 
2N2907 28p 
2N2907A 

Bbp 
2162926 lbp 
2N2926 lOp 
2N3011 20p 
2N30b3 20D 
2N2054 609 
2/93056 76p 
2573525 

1100 
2N3614 66p 
2N3702 lOp 
2N3703 lOp 
2143704 120 
2N3705 lOD 
2N3707 l2p 
2N3708 10p 
2N3714 

12-00 
2N3715 

2E -E0 
2N3716 

12-85 
2N3771 

22'00 
2N3772 

22-05 
2N3773 

1285 
2N3791 

1275 
2N3819 Up 
2N3820 55D 
2N3823 6O0 
2N3824 96p 
2N3903 20p 
2N3906 Ebp 
2N4058 l2P 
2194061 1Ep 
2N4062 le 
2N4289 l2p 
2N4290 1ßp 
2N4871 86p 
2N5457 30p 
2N5468 Sop 
2515459 40p 
40250 60p 
40360 40p 
40361 409 
40362 50p 
40430 6100 
40593 66p 
40594 11-05 
40595 11-05 
40636 11-10 

Full transistor 
list available - 
send for your 

free copy today! 

HENRY'S cos INTEGRATED CIRCUITS 

7481 16 -bit read/write memory .. .. 
748E 2 -bit binary Full Adder .. . . 

7488 4 -bit binary Full Adder .. .. 
7484 le -bit RAN with gated write inputs .. 
7488 Quadruple 2-1nput Exclusive OR gates 
7490 BCD decade counter .. .. . . 

7491 8 -bit shift register .. .. 

7492 Divide twelve counter .. .. 
7498 4 -bit binary counter .. .. .. 
7494 Dual entry 4 -bit ehllt register 
7495 4 -bit up -down shift register .. .. 
7498 5 -bit parallel/eerie' in/out shift register .. 
7410d 8 -bit bietable latch .. .. .. 
74118 Hextuple Bet -Reset latches .. .. . . 

74121 Monoetable multivibrators .. .. . . 

74141 BCD -Decimal decoder/Nixie driver 
74145 BCD -Decimal decoder (1. 4 -Rue) TTL 0/P .. 
74160 16 -bit data selector/multiplexer .. .. 

75161 8 -bit data selector/multiplexer 
74168 Dual 4 -line to 1 -line data selector multiplexer 
74154 16 -bit decoder/demultiplexer .. . 

74156 Dual 2 -line to 4 -line decoder/demultiplexer .. 
74158 Dual 2 -line to 4 -line decoder/demultiplexer . . 

74190 Sync decade up -down counter, 1 -line mode .. /1.06 
74191 Sync 4 -bit up -down counter, 1 -line mode .. 11.96 
74192 Sync decade up -down counter, 2 -line mode .. 12.00 
74193 Sync 4 -bit up -down counter, 2 -line mode .. 22.00 
74198 Asynchronous presettable decade counter .. 81.50 81.40 
74197 Asynchronous presettable 4 -bit binary counter 1160 11-40 1180 
Cc,oplele dais on Ike odors in bookies 20 Dopes. Ref. 29, imam 2 at lbp post paid. 
Texas I.C. Handbook. Complete information on 100 types. 40p. Post lop. 
Integrated circuit sockets 14 pin D.I.I.. 2.5p; 16 pin D.I.L. Sop. 

No. Description 1-11 12-84 
7400 Quadruple 2 -input NAND gates .. 2011 18p 
7401 Quad 2 -input open collector NAND gate. .. 90p 18p 
7402 Quad 2 -input NOR gates .. 20p 18p 
7403 Quad 2 -input open collector NAND gates .. 20p 18p 
7409 Hextuple inverters .. 20p 18p 
7405 Hex inverters with open collector output. .. 20p 18p 
7410 Triple 3 -input NAND gates . .. EOp 189 
7918 Dual 4 -input Schmitt triggers .. .. 80p 27p 
74E0 Dual 4 -input NAND gate. .. .. .. top 18P 
7430 Single 8 -input NAND gates .. .. .. 209 189 
7490 Dual 4 -Input NAND buffer gates .. .. 20p 18p 
7441 BCD -Decimal decoder/Nixie driver .. 75p 729 
744E BCD -Decimal decoder (4.10 -line) TTL 0/P .. 75p 729 
7443 Excess 3 -Decimal decoder TTL outputs .. Ill -00 95p 
7447 BCD -Decimal? seg. decoder/Indicator driver II -75 91.80 
7448 BCD -Decimal 7 Beg. decoder/driver TTL 0/P 11.75 11.60 
7450 Expand dual 2 -input AND -OR -INVERT gates EOp 18p 
7451 Dual 2 -wide 2 -input AND -OR -INVERT gates EOp 18p 
7453 Quad 2 -Input expand AND -OR -INVERT gates EOp 18p 
7464 4 -wide 2 -input AND -OR -INVERT gates .. 20p 180 
7480 Dual 4 -input expanders .. .. 201) 18p 
7470 Single J -K flip -Bop (gated inputs) .. 80p 27p 
747E Single J -K flip flop (gated inputs) .. 30p 27p 
7478 Dual J -K flip flop .. .. .. 40p 1171e 

7474 Dual D flip flop .. .. .. 409 37D 
7475 Quadruple bletable latch .. .. 45D 490 
7478 Dual .1-K flip-flops with Preset and Clear .. 40D 37D 
7480 Gated Full Adder .. 80p 72p 

.. 1185 2115 
.. 87D 800 
.. 11.00 900 
.. 90p 850 
.. 45D 41p 
.. 76p 70p 
.. 11.00 950 

75p 700 
70p 709 
SOp 76D 
80p 76p 

1100 970 
112-50 22-30 
1100 95p 

80p 660 
1100 9áD 
2150 11 40 
28.86 23.20 
11-10 95p 
11.86 11 27 
22.00 11.75 
11.06 11.47 
1166 21-47 

42.85 
21-85 
11.90 
11.90 

BRAND NEW FULL SPECIFICATION TTL74 SERIES 
BRANDED FAIRCHILD, I.T.T. AND TEXAS 

DEVICES NAY BE MIXED TO QUALIFY FOR QUANTITY PRICES 
25-99 100+ 

14p 
14p 
14p 
14p 
14D 
14p 
14D 
889 
14p 
14D 
14p 
80D 
80p 

1180 
11 80 

14p 
149 
14p 
14p 
14p 
22D 
22p 
33p 
Sop 
88p 
31p 
59D 

2100 
86p 
80p 
75p 
8áp 
600 
800 
80p 
80p 
45p 
6áp 
90p 

2175 
80p 

80p 
21 10 
22 15 

2180P P6 
2180 
1110 
11 10 
sl 60 
El 60 
2166 
El 80 
21 10 
11 10 

14p 
lip 
lep 
lep 
lip 
lop 
lop 
25p 
lop 
lop 
lop 

709 

190E 
21.415 
18p 
lop 
18p 
lop 
lop 
25p 
285 
UP 

40p 
34p 
87p 

1110 
70D 
85p 
80p 
88p 
85D 
90p 
85p 
85p 
70p 
70p 
96p 

1200 
se 
50p 
90p 

21.30 
22.96 

90p 
21-20 
2166 
21.85 
21-85 
21-75 
21-75 
£1-80 
41.80 
41.30 

250+ 
12D 
lEp 
l2D 
l2p 
1Ep 
l2D 
lED 
E0p 
12p 
l2p 
120 
55p 
55p 
70p 

21-15 
21-16 

12p 
lop 
12p 
l2p 
12p 
20p 

800 
80p 
8bp 
28p 
66D 
90p 
BOP 
78D 
71p 
88p 
SSp 
70p 
65p 
55p 
80D 
801) 
11311) 

21-50 
70p 

70p 
i1-00 
!E7 
/1-10 
i1.05 
11-05 
a105 
11-60 
/140 
11 65 
11-40 
21-00 
2100 

QUANTITY 
OFFERS ! 

FROM STOCK 

API 17 Mullard 20P 
25 + 17p 

100 + Isp 
500 + 12p " 

1000 + 10p 

2N2646 Motorola 
40p 

25 + 3Sp 
100 + 319 
500 + 28p 

1000 + 25p 

OCI70 Mullard 25p 
25 + 20p 

100 + 1ep 
500 + 15p 

1000 + 13p 

BYI27 Mullard 15p 
25 + lip 

100 + IOp 
500 + 9p 

1000 + 8p 

0C35 Mullard SOp 
25 + 431, 

100 + 40p 
500 + 3Sp 

1000 + 30p 

2N2926Green 10p 
25 +9p 

100 + Bp 
500 + 6p 

1000 + Sp 

BC107 All Makes 
IOp 

25 + 8p 
100 + 7p 
500 + 6p 

1000 + Sp 

2N305S Fairchild 
7Sp 

25 + 6Sp 
100 + S0p 
500 + 40p 

1000 + 35p 

BYZ13 Mullard 2Sp 
25 + 20p 

100 + 17p 
500 + ISp 

1000 + 12p 

INTEGRATED 
CIRCUITS 

MFC4000P 650 
MFC4010P 60p 
1012 1250 
PA246 1150 
TAD100 2150 
TAD110 1150 
MC724P 609 
702C (T05) 75p 
709e (T05) 45p 
709C (D.I.L.) 459 
723C(T05) 2100 
741C(T05) 80p 
MC130SP LE 00 
MC1304P 12.26 
SL4O3D 1150 
741C(DIL) 76p 
914(T05) 40p 
923(TO6) 40p 
TOSHIBA 
20 watt amp. 2447 
TOSHIBA 
Pre amp 1150 

PLESSEY INTEGRATED 
CIRCUIT 8 Watt Amplifier 
BL403D 
Complete with 8 -page 
booklet, circuits 
and data 

EI50 
ZENER DIODES 

1- 25 100 500 1000 
24 + + + + 

400m/w 
BZY 88 
aeries' ISp lop Op 7p Sp 

15 watt 
M. series 25p ESD 200 17p lop 

3 watt 
STE aerie. 80p E7p 26p 22p 2Op 

10 watt 
7,8 series +409 870 Up 80p E6p 
All types are 5%. Wire Ended + these 
Stud. in voltages 333-100 volt in all 
standard values. e33-33 volt. 

TRIACS 
Stud with accessories 

P.I. Current 1-11 
Type volts 
8C35A 100 3 amp. SOD 

SC35B 200 3 amps 85p 
80350 400 3 ampe 90P 
8C40A 100 6 amps 90p 
8C40/3 200 6 ampe 1105 
8C40D 400 6 amps a1 00 
SC4OA 100 10 amps 2106 
0040B 200 10 amp. 61.15 
80450 400 10 amps 21-E6 
8C50 A 100 15 amps El .85 
SC5OB 200 15 amps 1145 
8C50D 400 15 amps 1175 
8040E 500 6 amps 11.25 
8046E 500 10 amps 2145 
SCION 500 15 amps 2195 
DIAC 81P2 26P 

0A202 10p 
25 + 8p 

100 + 7p 
500 + 6p 

1000 + Sp 

Oß8 Mallard 60P 
25 + SSp 

100 + 30p 
500 + 4Sp 

1000 + 40p 

2943819 Texas ISp 
25 + 30p 

100 + ISp 
500 + 10p 

1000 + 17p 

SILICON RECTIFIERS 
1 AMP MINIATURE PLASTIC WIRE ENDED 
Type P.I.V. 1-99 50+ 100+ 500+1000+ 
IN4001 50 8p by 4tp 4p SOP 
1164002 100 7p Op 5p 40p 4p 
IN4003 200 8p 7p 8p Sp 41p 
1/94004 400 Op 7p Sp Op 49p 
1N4000 600 10p 9p 8p 7p Sp 
IN4006 800 12p lop Op Sp 7p 
I N4007 1000 1Sp lep 10p 9p BD 

BRIDGE RECTIFIERS 
Miniature Potted Moon }' x } x l' 

(,Irr- Cur - 
Type P.I.V. rent 1-12 Type P.I.V. rent 1-11 
1002 100 2a 650 4004 400 4a 75p 
2002 200 2a ISp 6004 600 4a SOP 
4002 400 2a 76p 1006 100 6a 70D 
6002 600 2a 80p 2006 200 8a 70p 
1004 100 4a 65p 4006 400 6a 11-00 
2004 200 4a 709 6006 600 Oa 21.10 

BC108 and 9 
All Makes (Op 

25 + sp 
100 + 7p 
500 + 6p 

1000 + SP 

ADI61 AD162 3Sp 
each 

25 + 32p 
100 + 2Hp 
500 + ISp 

1000 + lip 

OUR RANGE IS ALWAYS EXPANDING - Enquiries invited for new types arriving daily 
ADDITIONAL DISCOUNTS -10% 12+: 15% 25+: 20% 100+ -DELIVERY IS FROM STOCK 

H EN RY'S 
SEMI -CONDUCTOR DEPARTMENT 
303 EDGWARE RD . LONDON. W2 TEL 01-723 1008/9 

ADIO LTD. CALLERS 356 EDGWARE ROAD W2. 

NEW LIST - NEW PRICES DISCOUNTS Ne respectfully ask 
1971 TRANSISTOR 10% 12 + 1 ANY ONE customers to include 
LIST 1500 16 % 25 , i TYPE a minimum 11.00 per 

SEND FOR YOUR FREI 20% 100 / otder.it helpsto planahear 
COPY TODAY... POSIAGE7p.ALLORDERS & saves postage as well. 
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RX UNIT TYPE R1155 
These well known communications receivers cover the 
following ranges 75 to 200 Kc, 200 to 500 Kc, 600 to 1500Kc, 
3 to 7.5 Mc's & 7.5 to 18 Mc's. These have R.F. and 2 I.F. 
stages, B.F.O. Tuning Ind. C.W. filter, A.V.C. or Manual 
control, and are fitted with the N type super slow motion 
drive. These require an ext P.U. to supply 250v H.T. at 
60 Ma and 6-3v A.C. 4 amps, 0,9 is for H/Phones, if speaker 
is to be used 0/P stage is required. These are supplied with 
all valves inc. D.F. section, circuit diagram, tested, in good 
used condition. Price £17 plus £1 carr. 

U.H.F. TEST SET 
These are a mains operated T.S. that cover the range 600 to 
1200 Mc/s and are directly calibrated, the O/P is radiated from 
a small Parabolic Reflector that is part of the unit. Supplied 
with mains lead (230v 50c/s) in used cond in transit case. Ideal 
for U.H.F. T.V. Band. Price £6 plus £1 carr. 

POWER UNIT 78AY 
I P 230v 50c/s provides a stabilised O/P of 250v at 400 Ma this 
can be adjusted over the range 235 to 285v this can be modified 
to give 200 to 300v, will also provide 400v at 400 Ma or both 250 
and 400v up to 400 Ma, these units have large monitor meter 
that can be switched to read Volts or Ma, use 13 valves, 19" rack 
mounting, fitted mains and H.T. on Ind. Supplied in new 
condition, with connections, quality unit. 

Price £8 plus £1 carr. 

METER UNITS 
These are a 270 deg. meter with a F.S.D. of 1 Ma, scale 
marked 0, 2, 4, 6 á 8 x 100 Deg. cent white letters on black, 
size 2" O.S.D. 3:" long, high grade Aircraft meter. Supplied 
new unused, boxed. Price £1.25 plus 15p post. 

RX;IND APN-9 
Contain Tube 3BPI 3" green screen ideal scope use, has 34 
valves, 100Kc crystal unit etc. fitted tube magnifier, supplied 
new boxed with circ. and inst. book. 

Price £8 plus 75p carr. 

MISC. ITEMS 
Ind Unit 266 contains 6" tube VCR97, 18 valves, 40-1 slow 
motion dial, tuning conds etc. in case with cover £3.50. 
0/P á T.U. contains 2 x LA2503 Vinkors, 4 Transis, 4 min 
relays etc., new 85p. Heli pots 10 turn 500 ohm, 2-5K, 50K 
all 85p ea. 2K pre set 55p. Relays 12v 180 ohm sealed 4p. 
c/o contacts M.B.B. ex new equip. 50p. W.F. Gen unit 
contains 24 B7g valves, 24v blower etc. in case £2. American 
73 Radio Mags new back issues, 8 for £1.15. Small panel 
with 7 x 400 P.I.V. diodes, min relay, II tant conds etc., new 
50p. Valves 6SN7 5 for 50p. Small Amp units 115v 50c/s 
I/P uses 6X4, 12AX7 & 6AK6 valves 500 ohm o/p with circ 
á mods. £1.80. Diodes 800 P.I.V. la 12 for £1. 
Transistors type 0C42 P.N.P. suitable swt flip flop etc. 4" 
leads 12 for 50p. Chokes 25 H 1 amp C core 70p. Miniature 
plug & Sk 18 way with clamp & cover 15p. Relays sealed 
coil 14K 1p c/o & coil 700 ohm 27v 2p c.3 both ex new equip 
2 for 30p. Tuning cond 60pf with small drive air spaced 35p. 
Swt unit with 4p 4w 4b swt & 12 7/45pí trimmers 35p. Fan 
Unit 8" dia 120v 50c/s 3,300 RPM with grill very powerful £3. 
H.F. Aircraft Rx xtal controlled 2-8 to 18 Mc/s in 3 bands 
24v I/P, 3 ohm 0/P £7. Circuit Diagrams R1155, BFLM 
1392 Rx, 1475(88) Rx, ARR-2, APN-9 all 30p. Scopes 13A, 
CD518(CT316) SOp. Cossor 1035 Mkl, Mk2, Mk3, all 50p. 
1049 Mk3a 50p. T.S. C138 late circ. 50p. T.S.2 1930p. Ameri- 
can scopes OS -8, 208, 50p. 

All above prices include post or carr; all goods ex equipment 
unless otherwise stated. S.A.E. with enquiry. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD S9 5HL 

RSGB BOOKS FOR YO 

RSGB AMATEUR RADIO 
CALL BOOK 

1972 edition now available 
Includes details of new calls notified by the M.P.T. 
up to August 1971, and contains over 2,600 amend- 
ments to entries in the 1971 edition. 
128 pages. 57p post paid 

VHF -UHF MANUAL 
By G. R. Jessop, C Eng, MIERE, G6JP 

2nd edition. Considerably enlarged and revised. 
Transmitters, receivers and test equipment for use at 
vhf and uhf are all fully covered on a practical basis 
in this new edition. £1.80 post paid 

RADIO COMMUNICATION 
HANDBOOK 

832 pages of everything in the science of radio com- 
munication. The Handbook's U.K. origin ensures 
easy availability of components. Complete coverage 
of the technical and constructional fields. A superb 
hard -bound volume. £3.50 post paid 

These are three of a complete range of technical 
publications, log books and maps, all obtainable from 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE 

BAKER 12in. REGENT 
An inexpensive unit for the beginner in 
high fidelity and for I purposes. May 
be used to advantage with any Radio, 
Amplifier or Television receiver. 
Maximum Power 15 watts 
Bass Resonance 45 c.p.s. 
Flux Density 12, 000 gauss 
Voice Coil impedance 

3 or 8 or 15 ohm models 
Useful response 

45-13,000 c.o.s. POST 
Nett weight 5 lbs. FREE 
GUITAR MODEL "GROUP 25" £7 25 watt rating 
Latest catalogue Sp with enclosure plans. 

aker Reproducers ltd 
Benham Manor Road Passage, Thornton Heath, Surrey. OI-684.1665 

C. T. ELECTRONICS 
FOR REAL SERVICE WITH THE LARGEST 

SELECTION OF ELECTRONIC COMPONENTS 
AND TEST EQUIPMENT YOU MUST VISIT: - 

C. T. ELECTRONICS 
267 ACTON LANE, CHISWICK, LONDON W.4 

9.30 a.m.-6.00 p.m. Mon. -Sat. 
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MONTHLY 
NEWS FOR 
DX LISTENERS 
NEW ZEALAND is one of the countries that can 

only be heard for a few months in each year. 
The transmitter power is only 7.5kW and the 

aerials are beamed to Australia and the Pacific 
Islands. Propagation conditions only allow reception 
in this country in the last few months of the year and 
possibly in January as well. 

Our first reporter this month is David Watters of 
Edinburgh. The equipment consists of an old Philips 
domestic superhet and a six foot whip antenna fixed 
on the roof. David's reports of Radio New Zealand 
should prove useful to all those trying to catch this 
rare country. 
6010 R.T. Belge, Belgium in Dutch at 1430. 
7105 CBC, Canada in Russian at 0330. 
9520 New Zealand in English at 0900. 
9525 RSA, South Africa in English at 0500. 
9540 New Zealand in English at 0600. 
9550 Finland in English at 1800. 
9560 ABC, Australia in English at 0645. 
9625 CBC, Canada in English at 0715. 
9755 New Zealand in English at 1700. 

Jean A. Meghriche of Elstree has again concen- 
trated on the 60 metre band and produced the follow- 
ing results : - 
4920 R. Caracas, Venezuela at 0620. 
4945 R. Colosal, Colombia at 0610. 
4955 R. Nacional, Colombia, s/off at 0505. 
4965 R. Santa Fe, Colombia at 0605. 
4970 R. Rumbos, Venezuela at 0450. 
4980 Radio Accra, Ghana at 1815. 
4980 Ecos del Torbes, Venezuela at 2320. 
4990 R. Barquisimeto, Venezuela at 0305. 
5010 R. Cristal, Dominican Republic at 0525. 
5025 R. Clube de Huila, Angola at 2010. 
5035 R. Bangui, Cent. African Rep. at 2000. 
5047 R. Lome, Togo at 0630. 
9535 ETLF, Ethiopia at 1830. 

11920 R. Abidjan, Ivory Coast at 1750. 
11925 R. Bandeirantes, Brazil at 2050. 
11865 R. Clube de Pernambuco, Brazil at 2015. 

Alexander Morton of Framlington, Suffolk has a 
VEF-204 receiver and a 20 foot long-wire in the loft. 
This combination produced a very long log of which 
the following is an extract :- 
5875 HCJB, Quito, Ecuador in English at 0810. 
6025 Radio Sweden in English at 1600. 
9770 R. Sofia, Bulgaria in English at 1930. 

11860 R. Portugal in English at 1900. 
15225 RSA, South Africa, news at 1600. 
15380 CBC, Canada at 1120. 
17787 WINB, Red Lion, U.S.A. at 1820. 
17840 HCJB, Quito Ecuador at 2030. 
17885 R. Lebanon in English at 1840. 
17970 R. Pakistan, news in English at 1350. 

THE BROADCAST BANDS 
Malcolm Connah 

Frequencies in kHz Times in GMT 

21560 RSA, South Africa at 1400. 
21582 Radio Accra, Ghana at 1445. 
21800 Radio Norway, in English at 1800. 

Steve Mathews of Hull has used his Trio 9R-59DS 
and 90 foot long-wireto hear the following: - 

3265 R. Clube Mozambique in English at 2100. 
4833 Bamako, Mali in French at 2130. 
5010 R. Cristal, Dominican Republic at 0245. 
6040 Voice of the Coast, Dubai at 0410. 
6055 ABC, Australia (Darwin relay) at 1715. 
6120 R. El Mundo, Argentina at 0200. 

15430 KBS, Korea in Spanish at 0205. 
15440 FEBC, Philippines at 1545. 
21500 R. Brazzaville, Congo, French at 0845. 

D. A. Hairon of St. Clement, Jersey is now using a 
Codar CR70A, a PR30 preselector, a 19 metre band 
dipole and a 100 foot long-wire. His log for this 
month included : - 
9560 RSA, South Africa in English at 0230. 
9710 HCJB, Quito, Ecuador in English at 0245. 

11710 AIR, Delhi in English at 2330. 
11765 R. Dif. Sao Paulo, football at 0100. 
11775 VOA, Philippines, s/off at 1700. 
11785 TWR, Bonaire in English at 0115. 
11885 R. Maua, Brazil in Portuguese at 0000. 
11925 R. Bandeirantes, Brazil at 2030. 
15185 R. Havana, Cuba in English at 2010. 
21570 NHK, Japan in English at 0800. 

Craig Tyson of Wembley, Western Australia has 
concentrated on 19 metres and his log includes :- 
15105 R.T. Belge, Belgium at 1600. 
15120 Radio Ceylon in English at 0320. 
15155 RSA, South Africa in English at 1810. 
15165 R. Damascus, Syria in French at 1950. 
15175 R. Norway in English at 0800. 
15190 R. Brazzaville, Congo, French at 1810. 
15235 NHK, Japan in English at 0930. 
15285 R. Accra, Ghana in English at 1820. 
15345 VOA, Philippines in English at 1100. 
15355 R. Lebanon at 2300. 

Stephen Hillman of Warley has a Teleton 136F4 
receiver connected to a 50 foot long-wire enabling 
him to hear: - 

4970 R. Rumbos in Spanish at 0200. 
5960 HCJB, Quito, Ecuador in English at 0800. 

11795 WING, Red Lion, USA in English at 2000. 
11805 R. Globo, Brazil in Portuguese at 2030. 

Reports should arrive by the 15th of the month and 
be addressed to me at 5 Ranelagh Gardens, Cran - 
brook, Ilford, Essex. 
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HANDS up all those who got a new receiver 
from Santa. Just think of all those exotic 
callsigns you'll be hearing -or perhaps you've 

heard them already in which case how about sending 
in a log? 

What antennas are you going to try this year? 
Now is the time to start planning and doing all the 
paperwork. If '3JDG's experience is anything to go 
by then this definitely is the time. After you've 
changed your mind half a dozen times and bought 
lengths of wire you find you don't need after all it 
works out a bit expensive in both time and money. 
Much better to work out everything while you're 
sitting by the fire in the cold months. You'd be sur- 
prised how much time you can save by planning well 
in advance. How about an all -band automatically - 
switched vertical for the loft? 

"The most exciting band for me this month was 
two metres," says Stefan Kaye (Witney). Gear is 
a 4 -over -4 in the loft, Space Mark converter and an 
AR88D tuning 12-14MHz. Ears are the Kaye, MK1 
types and were stimulated to the tunes of the fol- 
lowing on 144MHz; DC2JN, DC6EQ, DJ4AX, 
DJ4EU/P, DK4TP, DLOER, DLOWU, DLIXG, F1KCG, 
G8ABP, G8EJH, ON5NY, PAOQX, PAOWCH. 

Some peope have written in asking how a receiver 
tunes in 144MHz signals since the frequency given 
for the receiver tuning is never anywhere near 
144MHz. Idea is that you use a converter between 
the main station receiver and the aerial. The con- 
verter "converts" (surprise, surprise) the 144MHz 
incoming signals and lowers the frequency down to 
a range which can be covered by the main receiver. 
Popular converter output frequencies are 12-14MHz 
and 28-30MHz. The converter doesn't need tuning, 
you just plug the antenna in one end and the 
receiver into the other. 

But I digress! R. Gillon uses a Wein Flight 4 on 
144MHz. Signals received from: DMOER, DLOPT, 
EI2BY, F6AP, GW8ASA, GM3NYY/P, OL6OL, 
ON5NY, PAOLM. QTH is Richmond. 

Brian Lucas (Gillingham) has an RBX-2 Halli- 
crafter and describes the antenna as "chopped down 
v.h.f. dipole loitering on the end of a 3ft beam under 
the eaves." (Bet he only listens in the eavenings! 
Squeaks of r.f. on 144MHz from: DLOER, FOYT/M, 
F1PD, F1AXI, F1BMF, F1BCD, FSID, F6HWH plus 
12 G3s, a G4 and 18 Gs. 

A 46 (forty-six) element Multibeam, converter 
and 9R59DE tuning 28-30MHz is N. Richardson's 
visiting card on 70cm. Goodies arriving at Aylesbury 
at this rarified frequency include: DC8AMA, DC8UA, 
PAODGH, PAOJNH, PAOEZ, PAOQX. 

Down on 144MHz, Nicholas and 8 -element yagi, 
converter plus 9R59DE, did a bit of eavesdropping 
on: DCOQA, DJ8SW, DJ8VRA, DJ9UXA, DK2T/P, 
DK4TP, DLOER, DL1XG, F1AEX, F2X0, F5DA, 
F6BBA, F6BOM, F9QW, GC8AWE, GC8BMO, 
ON4OR, ON5QW, ON5VU, PAOAPE, PAOHWB, 
PAOCML, PAOELL, PAOHAG. 

THE AMATEUR BANDS 
David Gibson,G3JDG 

Frequencies in kHz Times in GMT 

All this v.h.f. is a bit too rich for the old '3JDG 
blood, let's flick the bandswitch to 28MHz and see 
who heard what. Ten metre addict M. Shields (Aber- 
gavenny), JR500-SE, 70ft long wire end fed running 
NS, sends in a mouth-watering log of callsigns. Pages 
from an immaculate log read: CE3EZ, CE7TJ, 
CR4BS, CR6IK, CR6TP, CR7LE, CR7IA, CP6FG, 
CT3AS, CX7BF, CX8BE, CN8HD, DJ4OI, EL8I, 
FY7AD, F9XF, G3MUL/CE3, HK4AFT, HR1JA, 
KV4FD, KP4CQB, K4AVD, LU6ECE, PY3BNJ, 
RA3AFL, VP8MM, VP9DC, W6JIF/4, W3FXG, 
XX6FL, YN2OM, ZP5AQ, ZC4AVU, ZE1BP, 
ZE1GDS, ZS2AG, ZS4UCC, ZS5KS, ZS6ATA, 
4Z4HF, 5N5ABG, 8R1G, 9G1DY, 9H1AQ, 9J2DT, 
9Q5ELA. 

Letter from Karl Muller (Swaziland) informs that 
ZD5 stations are now all 3D6A stations. Karl says 
that forty metres has been disappointing in the even- 
ings mainly because of QRM from BC stations. How 
about all transmitting amateurs having a 1972 40 - 
metre activity year, I'm sure we could make some 
of these pests QSY out of our band? It would make 
forty a greater attraction for the s.w.l. and would 
dissuade greedy eyes from pilfering our last (in the 
UK) 100kHz. How about it, r.f. makers? 

Robert Ferguson (near Birmingham), has an HRO 
plus a "... one element rotatable beam." (Good 
gracious, Holmes!). Ten metres yielded: CX8BE, 
C>!26TP, CX8BE, LU5DTA, VK9XK, ZS1JA, 7Q7BC, 
9G1DY, 9J2DT, 9Y4VU plus hoards of JAs. 

Best from Martin Evans (Colwyn Bay) on 3.5MHz 
using a three -transistor t.r.f. with 150ft end fed plus 
a.t.u. were: CT1BH/P, OX3RA, 0Y4OO, TF5TP, 
TI2GI, VE1AM/VP9, VP7NH, ZS6DW, 4U1ITU, 
4X4YM, 4Z4HF. 

Keith Monham (Feltham) bagged these on phone 
on 160 metres; DJ4SS, DK2JX DLOWU, EI9ONE, 
GM3NVU, GM3YCB, GM4NR/P, GW3AAC, GW4AJ/ 
A, OH1VR, OH5GM, OH5SM, PAOPN. Cor, think 
what was about on c.w. Gear is a 60ft. end fed with 
a.t.u. plus a B40 receiver which draws sparks 
between earth wire and chassis. (Shocking state of 
affairs!). 

Nicholas Minns (Letchworth), CR300, 110ft. end 
fed, sends in this list of topband hearings; DKOWA, 
DK2WA, HB9CM, OH1VR, OH5SM, PAOPN, 
EI9ONE. 

On 3.5MHz, the same set up raised: FM7WN, 
HRIWSG, OY2X, PJ2CW, PZ1CU, TI2CAP, 
WA6EGL/P/TF, VP2VAG, ZB2AV. While the dreaded 
forty metres surrendered signals from : CN8CS, 
EP2BQ, FL7ZX, JA6BSM, 4X4LNJ, 6W8DY. 

Logs, in alphabetical order please, to arrive 
by the 15th of the month to: 

12 Cross Way, Harpenden, Herts. 
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INCREASE 

YOUR 

KNOWLEDGE 

Establhh,l I S91 

MANY COURSES TO CHOOSE FROM incl. 
RADIO & TV ENGINEERING & SERVICING, 
TRANSISTOR & PRINTED CIRCUIT SERVICING, 
COLOUR TV SERVICING, ELECTRONICS, 
NUMERICAL CONTROL ELECTRONICS. 
TELEMETRY TECHNIQUES, CONTROL SYSTEMS, 
ELECTRONICS FOR AUTOMATION, 
COMPUTERS. ETC. 

ALSO EXAMINATION COURSES FOR 
C. & G. Telecommunication Technicians' Certificates 
Radio Operator Certificates 
Radio Amateurs' Examination 
General Certificate of Education, etc. 

BUILD YOUR OWN RADIO AND INSTRUMENTS 
With an ICS Practical Radio & Electronics Course you gain a 
sound knowledge of circuits and applications as you build your 
own 5 -valve Superhet Receiver, Transistor Portable, and high- 
grade test instruments (shown below). Everything simply ex- 
plained. All components and tools supplied. For illustrated 
brochure, post coupon below. 

r 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN I Cs COURSE FOR YOU. 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 

There is a place for you among the fully -trained men. 
They are the highly paid men-the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 
ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home-at your own speed. The unique ICS teaching 
method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own capabilities. 

FILL IN AND POST THIS COUPON TODAY 

You will receive the FREE ICS Prospectus listing the examination 
and ICS technical courses in radio, television and electronics 
PLUS details of over 150 specialized subjects. 

Accredited by the CACC. 

PLEASE SEND FREE BOOK ON 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. CB28, INTERTEXT HOUSE, STEWARTS ROAD, London, SW8 4UJ. 
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GO% 

up TO 

I I I 

ALL BRAND NEW 
in manufacturer's sealed cartons. 

GUARANTEED 12 MONTHS. 

AKAI LEAK SINCLAIR TELETON ARMSTRONG' ROTEL 

THORENS PHILIPS GOLDRING ROGERS PIONEER 

SPECIAL 
f£1 

8 
OFFER 
Garrard SP25 Mk, Ill 
Goldring G80OH 
Teak plinth and tinted cover. 
Ready wired for immediate use. 
Please add CI 25 for post and 
packing 

TURNTABLES 
Please acid 75p for P. & P. 
Garrard SP25 Mk. III 610 25 
G d 2025TC with 

Sonotone 9TAHC C8 95 
G d Zero 100 -Auto 

(New Product) C40 95 
Garrard Zero 100 -Single 

Play (New Product) 
Garrard SL65B 
G d AP76 
Garrard 401 
BSR MP60 
Pioneer PLI2AC 
Thorens TDI25 
Thorens 150ABI1 
Goldring GL69/2 
Goldring GL69 P2 
Goldring GL75 
Goldring GL75 P 

637 95 
C13 50 
61995 
627 00 
610 00 
636 00 
662 50 
642 50 
620 00 
626 95 
627 95 
C35 95 

AMPLIFIERS 
Please add SOp for P. & P. 
Alpha Highgate FA2I2 0.7 50 
Alpha Highgate FA300 £29 00 
Alpha Highgate FA400 
Armstrong 521 (cased) 
Amstrad 8000 Mk. II 
Amstrad IC2000 
Dulci 207 
Dulci 207m 
Leak 30 Delta Range 

(New Prod.) 651 00 
Leak 70 Delta Range 

(New Prod.) 
Metrosound ST2OE 
Philips R580 
Pioneer SA500 
Pioneer SA700 
Pioneer SA900 
Rogers la/brook Chassis 
Rogers R)brook Cased 
Rogers R'bourne Chassis 
Rogers Rlbourne Cased 
Sansui AU101 
Sansui 555A 
Sansui AU666 

C33 00 
[44-95 
C1695 
C34-00 
C1595 
E21 00 

£61 00 
[2650 
£18-00 
E36,00 
66500 
£92.00 
£35.50 
£3950 
644 00 
£4800 
C32-00 
£59.95 
£75.00 

All prices correct 
of time of going 

to press 

Rotes RA 301 L32 75 
Rotel RA 601 64980 
Sinclair 2000 Mk. 11 [22 50 
Sinclair 3000 0250 
Sinclair PRO 60/2+Z30 PZ5 [13.00 
Sinclair PRO 60/2+Z30 PZ6 £1705 
Sinclair PRO 60/2+Z50 

PZ8/Trans £22 95 
Sinclair AFU [4 70 
Sinclair 605 (New Product) [2050 
Goodman. Max. Amp. £37 95 
Teleton SAQ206B (New Prod.) 

[1795 
Wharfedale 44975 
Sinclair 1C12 integrated 

circuit amplifier El 85 
Eagle TSA 149 7w RMS [24 95 
Eagle TSA 151 15w RMS 624 50 

SI_I:ÎÍ_l1.iH44 
Please add 10p for P. & P. 
Goldring G850 £3.75 
Goldring 0800 [6 30 
Goldring 0800 
Goldring GBOOE [1050 
Goldring G800SE [1550 
Sonotone 9TAHC Diamond El 75 
Shure M3DM E4 50 
Shure M445/7)C [7.00 
Shure M55E [8 75 
Shure M75E [12 75 
Shure Ví5 Type 2 [2775 
Shure M44E C7 00 
Shure M3IE E850 
Shure M32E E8 00 
Audio Technica AT35 C12 95 

PLINTHS G. COVERS 

3 a20 £ 
BAs illustrated) 
Plus 35p port and packing 
Finished in real teak veneer with 
tinted dust cover. Ready to use 
(fully assembled). Suitable for 
G d SP25; 2025TC; 300. 
AT60; 2000: 2500; 3500; 5100 
1025; SL65B; Also for BSR 
McDonald MP60 and others. 
For AP76; AP75; SL72B; SL75, 
SL95B; £4 plus 35p P. & P. 
Also finished in walnut to match 
Japanese equipment -at no corn 

ha rg e. 

LOBAL AUDIO 
DISCOUNT WAREHOUSES 

Dept.(Pw6) 174 Pentonville Road, London, N1. Telephone 01.278 1769 
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, 

Ilf ord, Essex. Tel: 01 -550 1086. 
Open Monday to Saturday 9.30 a.m. to 

6 p.m. LATE NIGHT FRIDAY 7 p.m. 

MAIL ORDERS. 
order with confidence Send Postal Order, Cheque. 
Money Order, Bank Draft, Giro or Cash ho Registered 

Mail. CALLERS Please ote that cheques can only be accepted together 
wits cheque cards (not Barclay Card) 

2 minutes from KING S CROSS EUSTON & ST PANCRAS 
on main road leading to the East and West Country 

for fast, easy, 
reliable soldering 
Contains 5 cores of non -corrosive 
flux, instantly cleaning heavily 
oxidised surfaces. No extra flux 
required. 

SAVBIT ALLOY 
ALSO REDUCES 
COPPER BIT WEAR. 
Ecomically packed for 

general electrical 
and electronic 
soldering. 75ft. 
18 gauge on 
plastic reel. 
Recommended 
retail price 75p 

Size 12 

THIN GAUGE 
SOLDER, 
ESSENTIAL FOR 
soldering small components 
and thin wires. High tin 

content, low 
melting point, 
60/40 alloy, 170ft. 
22 gauge on 
plastic reel. 
Recommended 
retail price 75p 

Size 10 

A RANGE OF 
SOLDERS IN HANDY 
DISPENSERS. 

REF. ALLOY SWG 

19A 

Size 5 
(Itl 

uatra- 
tad) 

60/40 

Savb lt 

18 

18 

180. 

lape 

15 e0/4o 22 MP' 

'Recommended Price 

INVALUABLE FOR STRIPPING 
FLEX, THE NEW AUTOMATIC 
OPENING BIB WIRE STRIPPER 
AND CUTTER, easily 

adjustable for all 
standard 
diameters. Plastic 
covered handles 
can also be used 
as wire cutter. 
Recommended 
retail price 50p 

From Electiical and Hardware shops. II unobtainable. write to: 
Multitore Solders Ltd., Hemel Hempstead, Herts. 

FELSTEAD ELECTRONICS (PW 53) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Selection from our List, sent free for stamped aldreaeed envelope. (Free overaeaa). Casts 
with Order only -No C.O.D. or Caller service. Charges (Min. 6p) In brackets after all items 
apply to G.B. A Eire only. Regret Orders under 25p plus charges unacceptable. S.A.E.. 
please, for enquiries or cannot be replied to. Overseas Orders welcomed. 
RECORDING TAPE: Finest quality/value British Mylar available: STANDARD 5' 600ft 
38p: Of 900ft. 60p: 7' 1200tí- 68p: LONG PLAY 5- 900ft. 60p: 51' 1200ft. 66p: 7' 180061. 
909. (710 on 5' and 5f'. 9p on 7'). Other alms, caaettee and accessories In List. 
CARTRIDGES. All wits standard fittings and etylli. Mono GP67 85p: Stereo -compatible 
Mono GP91/16C 6110: STEREO GP93 111.40: Stereo Ceramic 1P94 a195. (Bp ) Compara- 
tivee shown in List, with more types Incl. Sonotone 9TAHC, Goldring etc. at lowest price. 
DIAMOND STYLII: Single tip types: Aces GP37. G959, GP85/67, (1971. B8R TC8/LP/BT: 
COLLARD O, P an. DC284: GARRARD (302. RCS, GC/12, (3(0810: SONETTE BF40. 
O. P and T: PHILIPS 3301 (3060, 3066. 3302, 3304). 3010 (12, 13. 16r: SONOTONE 
19T/20T ALL AT 40p each (6p). Double-tlp turn -over types (78 sap. on other side). For 
ACOB 0P73. GP91 ,for cartridges GP93. G994 etc). 0991BC (for stereo-counpat. types) 
(iP104.BBR ST4 (8T3, ST5), 8T9 (ST9), 8TI2/14/15. SONOTONE STA. PTA, 9TAHC. 
PHILIPS 3306 (3310, 3224, 3228/22, 09280). GARRARD GCM21. 22, 0(7823, GK825 and 
26. (ECM91T and 22T, GKM24T. 065231, GK825T a 26T GOM3I. GCB36, GC835, 00888. 
K840A, 1(841B ETC. ALL AT 750 (SP). DOUBLE DIAMOND BTILII: (Same dia. tip 
each aide: no 78) All types 61.60 (6p). PICK-UP WIRE: Super thin twin Sex screened. 
sheathed, 8p per yard (Up to 8 yds.. 8p over charges pakL. All sapphires in list. 
MICROPHONES: CRYSTAL: LAPEL If^, clip/hand, lead 3.5mm lack plug 323p (SPI. 
CM20 Cream Plastic hand 52fp: CM21 Grey Plastic Hand/Desk 68fp: both have 3.5m in 
lack plug and lead (9p either). "STICK" 60 1103: CM70 "PLANET" Metal, tapered, with 
neck cord, adaptor for stand 61474: "MIC 91" hand/desk Sip: "M IC 45" Curved metal 
hand grip EGO. ALL with leads (all 9p). MICROPHONE INSERTS Die. 1.75' or(I-9" either 
size P7fp (Up to 6 for 89). DYNAMIC: 209 Canfield Ball. 50K/600 D built -In volume 
control, on/off switch, special 20ft. lead, the best value anywhere at ten: UD130, oni-der. 
mesh ball 50K/600 I1 jack plug, cable, adaptor, 6480: DM160. pnmi-dle. Ball meals. 00K - 
cable adaptor lack plug 68.871 ,27f p each). SPEAKER.. Still very popular 12' ROUND. 
fitted tweeter. 3 or 15 ohms (state which) 91.87( (97íp) -or pale for stereo 6466, charge. 
paid- SMALL 2f' 3(2 or 80, (state which) 3730 (6P). More speakers In List. HEAD- 
PHONES: High resletance 2000(2 aljustable: 02íp (7fp). EARPIECES. With lead and 
min. 2.5nu n nr 3.5mm (state which) lack plug, MAGNETIC 9p, CRYSTAL (3.5mm plug 
only) 24p (Up to 3 for 8p any type). SOLDERING IRON. Slim, modern, British high speed. 
8f' all parts replaceable. highest quality fully guaranteed 11-171 (1Op). TRANSFORMERS: 
Sub -min 11 x 11 x 1.2mm, OUTPUT (3n for 0072, etc.) 14p or DRIVER 155 (Up to 12 for 
up). CONNECTING WIRE. Packs of 5 coils, each coil 5 yds. asstd. cols. BOLID CORE 
14p. FLEXIBLE or SUPER THIN for translator wiring, etc. either lip (Any pack Sp). 
RETRACTABLE FLEXIBLE LEADS. (CURLIER): With phono plug, each end, 8ft Sep. 
12ft 89p With phono plug/phono socket other end oft. Shp. 12ft, 4610 (f9 lead any typed. 
VIBRATORS. 12v/4 pin non -synch 1.21HD4, 23' ea. pine, MP. SAME but 3f' ex pins. 
USA, SOp. 12v/7 pin, synch. (12RR7) 2f' ex pins, 52fp (619 any type). TRANSISTORS, eta. 
AC/128 12fp, AF116 SOp, AFI18 15p. AF117 SSp, 0A5 10p, OAIO 100, OAK IOp, 0C44 
149. 0045, OC71. 0672, 0672, OC81D. 0032D, all at 10fp each, 0681 160. 0(0170 Sop. 
0C171 p. BY1001800 ply 14p. Many more Incl- power types, thyrintore, etc. In List. 
MAINS NEONS, fly leads 10p. NEON SCREWDRIVER (pocket tester) 17íp (8p either) 
MAINS BATTERY ELIMINATOR. Input 240v -AC, Output 3, 8, 7f and 9v -DC by switch 
selector. On/off switch, pilot lamp, leads, plug, adaptor to suit most transistor sets and 
cassette recordera. Suitable for model use: 18.15 (24p). 
OUR CURRENT LIST (see heading) Includes more detallo of all above plus cartridge replace- 
ment table, many unrepeatable Special Offers, and cable, croc. clips, Volume control. 
Din plugs, CrrAn, standard, miniature, phono plugs, sockets and adaptor., Tape Recording 
and Record Player aoceseories, panel and Test meters and equipment, Multimeters. min. 
motors, test prods, switches -rotary, toggle, slide, cabinet, lamp, etc., electrolytic), terminals. 
Veroboard, valve holders, extending aerials for cars anti portable sets. Ind. lamps and bulb., 
dlale. mikes. telephone amplifiers and pick-ups, drive cord. Inter -corns, sub (testing) boxer. 
Stereo Headphones etc. etc. 
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IT IS ALL TOO EASY to blame 

lack of foresight on teething 
troubles. That, after all, is 

what happens when car doors 
fall off, when vacuum cleaners 
shed belts, when 'fridges go up 
in smoke-or when radio gear 
develops a case of the twitches 
only weeks after delivery. 

"Teething troubles," if I may 
quote John Pudney, "is an indul- 
gent phrase which has become 
a blanket term for incompe- 
tence." 

Ralph Nader may have a lot 
to say about the automobile in- 
dustry and its tendency to blan- 
ket its failings with next year's 
model draped with nudes, or not. 
Henry cannot cap his quotes, 
perhaps because he has had to 
manage with a succession of 
second-hand cars-and you know 
what the public thinks of their 
advertisements. . . . But on the 
subject of newly -sold radios and 
associated gear, your correspon- 
dent speaks with some authority. 

And bitterness! I often wish 
some fully -equipped Nader would 
rise and berate the manufac- 
turers of our domestic electronic 
equipment. And not only our 
homegrown makers, for at least 
we must give them a Beta -minus 
for trying, but also the importers. 

However elegant the drawn 
circuit, reality will always have 
rough edges. Any constructor 
will verify that. Even with the 

Buzzing around like bluebottles. 

mollycoddling given to us by 
such redoubtables as Heathkit, it 
is possible to make mistakes. 
Human error enters into Fate's 
formula and reductio ad absurdum 
is the result. 

Absurd as the contretemps 
Henry obseryed when working as 
a "tester" in a radio factory- 
instructions were given to those 
doing routine alignment: "twiddle 
until the needle on the meter 
reaches maximum, then seal the 
screw." Nobody considered that 
there were two alternative peaks 
when the mixer circuit was tuned 
in-so, of a batch of well over 
a thousand sets, boxed and des- 
patched, a goodly proportion 
were completely misaligned-and 
nobody noticed till the complaints 
came rolling in! 

Teething troubles were blamed 
for many of the television set 
assininities that kept field en- 
gineers buzzing about like blue- 
bottles when ITV first opened, 
when dual -standard receivers be- 
came the vogue, and harass them 
now, when colour is the order of 
the day. 

Teething troubles are given as 
the reason why quite famous hi- 
fi makers foist amplifiers on the 
public with an inherent rumble 
and noisome hiss and then 
announce a Mark II model with 
alternative front-end transistors. 

There will always be teething 
troubles while makers, greedy for 
profit without the responsibility 
that once pervaded our industry, 
market gear that is not in any 
way backed with a spares service 
or even the vital information 
the retailer's engineer will need. 

Ask half the agents that are 
pushing their newest models, 
and you'll get the answer: "Our 
service manual's being prepared." 
And by that time, the poor old 
dealer has had to rip half a 
dozen of the units to bits to find 
why sundry minor ailments were 
apparently missed on final test. 

A reviewer, not a hundred 
miles from where I sit, refuses 
pointblank to accept equipment 

No. 87 

Milk 
Teeth 

My largest pair of pliers, 

for appraisal unless it is accom- 
panied by the service informa- 
tion that was available to the 
factory engineers. He has bitter 
memories of putting a mediocre 
system through its paces, accord- 
ing to British Standards, only to 
be hauled over the coals because 
he had not tested it the way 
originally laid down. The fact 
that their way was a palpable 
con trick (resetting tone controls 
to fiddle a flat response curve) 
made but little difference-he 
should have waited for the gen. 
So now he does, and the panting 
manufacturer can whistle for his 
review. 

But I don't know whether that 
is preferable to those who launch 
a new radio in a blaze of pub- 
licity, then proceed to Mark II, 
III and IV during a twelvemonth 
without a word to anyone. Which 
becomes embarrassing, when a 
customer toddles into one's shop 
with a request for a "volume con- 
trol for the Superstar, please." 
How does one explain that there 
have been a veritable constella- 
tion of models bearing that name, 
and the clue is in the suffix to 
the number on the back? 

I'd like to solve some of those 
makers' teething troubles with 
my largest pair of pliers. 
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New Books 

FOUNDATIONS OF WIRELESS AND 
ELECTRONICS 
By M. G. Scroggie 
Published by Iliffe Books, 

ü. 521 pages, 9 x bin. £3.00 (hard cover) 

HOW do you start to review a book that will 
without doubt become a classic? Do you try 
to pick holes in it to fill out the copy? That 

would be unfair and very difficult so all there 
is left to do is to praise it as strongly as you can and 
thoroughly recommend it to all and sundry. 

I don't know how old Mr. Scroggie is; we are told 
on the flyleaf that he graduated in 1922 and has 
been writing ever since. Here he has produced a 
book that radiates freshness and originality and is 
far more up-to-date than any book I have seen for 
several years. 

The author appears to recognise that the semi- 
conductor is here to stay and now forms the basis 
of electronics and he has started from scratch with 
this new edition to take this into account-what a 
contrast to authors half his age who still regard 
semiconductors as upstarts ! 

In future, whenever I am asked to recommend a 
book for beginners, I shall quote this one; it doesn't 
give circuits or constructional details of course-it 
isn't that sort of book-but the explanations are 
clear, complete and logical. 

Congratulations Mr. Scroggie and Iliffe-a fine 
book !-H.W.M. 

SIMPLE SHORT WAVE RECEIVERS 
By F. A. Baldwin 
Published by Data Publications. 
140 pages, 8f x 5fin. Price 80p. 

FRANK Baldwin is an author who certainly knows 
what he's talking about when it comes to short- 
wave listening and it is a name that crops up 

frequently as the author of articles in Radio Con- 
structor and amongst the short wave listening 
fraternity. This book is a collection of simple short 
wave circuits-four in all-and they are all good 
stuff and I have no doubts that they all work-and 
work well. Drawings, circuits and descriptions are 
all very clear and well presented and these in them- 
selves should give the reader a certain amount of 
confidence. 

Having said that, some less kind comments must 
follow. All circuits use valves-and some are very 
old types indeed. The date is 1971-transistors rule 
the day, yet there is not one mention of them in the 
whole book. A title such as "Simple Short -Wave 
Receivers" must surely be aimed at beginners and 
wouldn't circuits using semiconductors have been far, 
far better? Still this is a criticism that can be levelled 
at nearly all books of this type and it is a reflection 
on all authors and publishers rather than on this 
book. 

Books reviewed on this 
page are normally obtain- 
able through any retail book- 
shop. In this instance, the 
information printed in heavy 
type should be quoted. 

For what the book sets out to do, it is excellent. 
Without actually building the circuits it is difficult 
to judge the performance but they are all well tried 
and tested circuits and are described in great detail. 
It is tempting to find fault with the length-it is very 
long for only four circuits-but that would be unfair 
for the price is very reasonable at 80p and for that 
you do not feel cheated and the extra space has at 
least been used to detail the construction thoroughly. 

J.A. 

ABC's OF THERMISTORS 
- By Rufus P. Turner 

Published by Foulsham-Sams 
96 pages, 8fx5}in. Price £1.10. 

ONE'S first reaction to this book is to wonder 
how nearly one hundred pages can have been 
written on such a simple device as the thermis- 

tor. Knowing that "thermistor" derives from "therm- 
ally sensitive resistor" and that it's temperature 
coefficient can be positive but is usually negative, 
what else is there to say? 

After the "specially written chapter for the guid- 
ance of the English reader" the rest of the book, 
printed in the United States, does give an adequate 
description of the characteristics of the thermistor 
and its many applications, in a non -mathematical way. 

It was pleasant to see a reference to the fact that 
our own Michael Faraday observed the negative 
temperature coefficient of silver sulphide as long ago 
as 1833. 

Circuits show the thermistor in its basic role as a 
temperature measuring device as well as its derived 
use as an anemometer, flowmeter, vacuum gauge etc. 
and as an altimeter. This last application is based on 
the fact that the boiling point of a liquid decreases 
with altitude but it is hoped that expeditions to the 
Himalayas have something more sophisticated to 
determine their altitude than a thermistor in a pot 
of boiling liquid as shown in this book! 

A most useful application of the thermistor in the 
electronics field is the measurement of r.f. power 
levels well into the microwave region by means of a 
small bead type thermistor mounted within a wave - 
guide; others include audio compressors/expanders, 
c.r.t. deflection circuitry, a.g.c. systems and oscillators 
where the thermistor is used to control negative feed- 
back. 

Unfortunately all the circuits shown are purely 
theoretical, no thermistor type numbers are indicated 
or values given for other components. The introduc- 
tory chapter "for the English reader" does admit that 
the circuits are basic and not for the d.i.y. types and 
that values of small components etc. are not stated. 
In fact no values are given anywhere in the book for 
any component, large or small. 

A pity, because the book could have been so 
good.-AED. 
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ELECTRONIC VALVES STEPHENS ELECTRONICS 
P.O. BOX 26 
AYLESBURY, BUCKS. 0A..20$8 

0A3 
0112 
OB3 
0C3 
OD3 
1B3GT 
ICP31 

045 
0.35 
0-80 
0.88 
03S 
0-38 
6-00 

681.76T 0$5 
68N7G'r 0 35 
6907 0.40 
68R7 0-40 
6T13 0-35 
6U4GT 0-60 
6U8A 0-40 
6V6GT 088 

DY87 035 
DY802 0 50 
E88CC 0-85 
E180F 0.96 
E810F 2-90 
EABC80 0-35 
EAF42 0.55 
EBC33 0-50 

PCC88 0-55 
PCC69 050 
PCC189 0'55 
PCC805 086 
ºCC806 0-80 
PCF80 030 
PCF82 0.85 
PCF84 05o 

SEND S.A.E. FOR LISTS 
GUARANTEE:- 

TERMS CASH WITH ORDER ONLY. 

Satifaction or money refunded. 

ALL ITEMS ADVERTISED IN LAST 
11.4 
1R4 

0t0 
0-35 

6X4 
6X6GT 

e30 
0-35 

EBC41 
EBC81 

0-55 
0.80 

PCF86 0.80 
PCF87 0-86 

POST AND PACKING PAYABLE MONTH'S ISSUE ALWAYS IN 
1R6 0-85 6X8 0-56 EBF80 0-40 ºCF8O1 05o ON ORDERS UP TO £6, AFTER STOCK FOR SAME DAY 
184 0-27 6Y60 0-65 EBF83 0-40 PCF802 0.50 THAT FREE, EXCEPT C.R.T's DISPATCH ' 
186 
lT4 

0-25 
0-25 

7Y4 
9BW6 

080 
0-50 

EBF89 
EC53 

080 
0.50 

PCF806 0-75 
PCF806 0.70 

SEMICONDUCTORS BRAND NEW IU4 027 10C2 06o E080 0-80 PCF808 0-75 
106 
1V2 

0-50 
e46 

1001 
lOD2 

0.50 
0-40 

EC66 
EC90 

0'80 
688 

PCH2O0 e7o 
PCL81 050 MANUFACTURERS MARKINGS NO REMARKED DEVICES 

1X2B 0-40 10F1 0-90 EC91 0-50 PCL82 0.85 2N388A 624p 2N3702 174p ACY18 25p AF127 174p BCI84 2249 BFY62 2243) 
2021 086 10F9 060 EC92 085 PCL83 065 2N614 30p 2N3704 224p ACY19 25p AF139 8745 BCI87 284 138X21 8749 
3A4 085 101'18 0-45 EC93 0.50 PCL84 045 251697 20D 2N3705 20p ACY20 259 AF178 45p BC213L 284p OM 50D 
3B28 245 101,1 0-45 EC8010 2-25 PCL85 040 204898 25D 2N3711 205 ACY21 25p A17179 45p BCY32 8745 0028 82411 

3BP1 2-75 10LD11 060 ECC40 060 PCL86 0-45 204706 124p 2N3819 35 ACY22 20p AF180 524D BCY68 224p OCIO 824p 
3Q4 0-40 10P13 0-66 E(C81 0.88 PCL88 0-90 2N708A 134p 2N3826 309 ACY28 20p AF181 4249 BCY70 209 0C29 755 
384 085 10P14 140 ECC82 080 PC1.800 0-98 204930. 274p 2N3905 37p ACY40 209 AF186 664D BD115 78p OM 40p 
3V4 0-45 12AB5 0-60 ECC83 0.80 PCL801 0-70 2N1132 324p . 2143914 P.A. ACY41 25p AF239 424D BD121 OSD OCIO 824D 
5R4GY 0.60 12AC6 0-40 ECC84 0.80 P0500 l'60 .2N1803 174p R.C.A. ACY44 40p A8Y28 28p BD123 8249 OC42 259 
6940 0-88 12AL5 0-46 ECC85 0-40 PF86 0-60 2N1305 254p 40253 P.A. AD140 40p BC107 15p 130124 8249 0C44 20p 
5U4GB 042 12AQ5 0-48 ECC88 0-40 PF818 085 2N1306 25p 40398 P.A. AD142 689 BC108 15p 13D131 9749 0C45 124p 
5V4G 0.42 12AT6 0-80 EC089 0-60 PF1,200 0-70 2N1307 25p 40458 P.A. AD149 574D BC109 159 BD182 974p 0046 155 
5Y3GT 082 12AT7 0-88 E 9 0.20 PL33 085 2N1711 289 2/14081 2241) AD150 8242 BC118 274p BF115 259 0070 165 
623 0-60 12AU6 0-80 ECC189 0-60 PL36 065 2N2147 7249 2/14082 224p AD161 874D BC114 374p BF117 474p 0071 1249 
5240 040 12AU7 0-30 ECF80 0-85 PL81 0.60 2N2160 674p 2/14286 174p AD162 8740 BC115 824p 13F360 P.A. 13072 124p 
6/30L2 075 12AV6 083 ECF82 085 PL82 046 2N2614 30D 2N4291 174p AF102 589 BC116 6249 BF162 P.A. 0074 8245 
OAB4 0-85 12AV7 0-50 ECF86 0-66 PL83 046 2042646 574p AC107 30D AF106 424p BC110A 874p BF703 869 0076 2249 
OAF4A 0.50 12AX7 0-80 ECF804 1-60 PL84 0.40 2N2905 40p AC117 80p AF114 25p BC117 89D BF167 25p 0076 224p 
6A07 0-40 12AY7 0-70 ECH42 0.70 PL302 0-80 2042926 AC126 20p AF115 80p BC118 824p 131173 8249 0077 274p 
6AH8 0-50 12B44A 066 ECH81 0.30 P3.504 0-80 Green 14p AC127 25p AF116 255 BC134 674p BF178 85p 0078 259 
BAJB 0-80 12BA6 0.85 ECH83 040 P1.508 0-90 Yellow 1249 AC128 20p AF117 25p BC135 Y.A. BF179 724p OC81 20p 
OAKS 0-80 12BA7 0.86 ECH84 0-46 PL509 1-80 Orange 1246 AC154 2249 AF118 80p BC136 P.A. BF180 85p 0081D 209 
BARB 0-57 12BE6 0-85 ECL80 0-40 P1.801 0-80 2N3053 274p AC176 250 AF119 20p BC137 P.A. BF181 82I5 0083 259 
6AL3 0-48 12BH7 0-40 ECL81 0-45 PM84 0.50 2N3055 75p AC187 624p AF124 224p BC138 P.A. BF184 25p 0084 259 
6AL6 0-20 120497 0-65 ECL82 0-86 PY31 0-80 2N3391 20p AC188 8749 AF125 20p BC142 80p BF194 2249 OC139 8249 
OAMS 0-82 12K5 056 ECL83 065 PY33 0-63 2043392 209 ACY17 278p AFI26 20p BC143 P.A. 049196 274p 0C140 8249 
13A316 0-88 12K7GT 0-85 ECL84 0-55 PY80 0-85 BCI47 174p BF198 424p 0C170 80p 
6AQ5 0-85 12Q7G 0-80 ECL85 0-55 PY81 0-80 DIODES & RECTIFIERS BC148 15p BF197 814p OC171 20p 
BAQB 0.66 128R7 0-36 ECL86 0-40 PY82 0-30 BC149 174p 049198 4249 0C200 82ßp 
BARS 0-86 1487 0-80 ECLL800 PY83 0'88 104914 74p BZY88 0A91 74p BC162 1749 BF200 8645 00202 47411 
BARB 040 20D1 0-45 1.50 PY88 0-40 AA119 lOp (Series) 824p 0A202 10p BC167 20p BF224 305 OCP71 4249 
BARIl 1-25 20L1 140 EF37A 0-80 PY600 1.00 11A102 2249 OAS 1249 BA144 1249 BC168 1749 049'225 30D P348A 255 
03.85 066 20P1 0-50 EF39 0-40 PY800 0-50 BA115 749 0A47 741) BA145 20p BC169B 149 049257 4719 TI8 40p 
6A870 0-80 205'4 1-10 EF40 0-50 PY801 0-50 BA114 121.9 0A70 741) BA148 232 BC189C 15p BFX84 309 
OATB 0-80 20P5 1.20 EF41 0-65 PZ30 0.86 BY100 2249 0A79 9p BA155 P.A. BC171 1745 BFY19 833 
8A06 026 25C5 060 EF42 0-70 QQV2.O 845 BY126 200 0A81 741/ BA156 P.A. BC176 274p BF950 224p P.A. Price on 
6AV8 0-80 26L8GT 046 EF80 0-25 QQVO3.10 BY127 2.242 0A90 71p BC183 224p BFY51 224p application 
8AW8A 0-56 25Z40 0-80 EF83 066 1-25 

CARTRIDGES 8BA6 0-26 25Z6GT 0-65 EPOS 0-85 QQV0320A 
1313E6 
8B1,6 

0-80 
080 

30A5 
30AE3 

0-45 
040 

EF86 
EF89 

0-80 
0.28 

5-25 
QQV06-4A lnr. P. T. Int. P.T. Inc. P. T. 

813E6 0-60 30C1 0-80 EF91 0-33 5-50 each melt earl. 
6BH5 
13B26 

0-45 
0-46 

30C16 
30C17 

0-80 
0-86 

EF92 
EF95 

0-40 
0-80 

TT21 2-85 
TT22 2-80 

ACOS 
GP79 . .. .. 88p 

X311 .. 8/8 
X5M .. 8/S 

.. 21-80 

.. 21-89 
ROSETTE 

S/S .. 99p 105 
6BK7A 0-65 3oC18 0-76 EF97 0-66 U18/20 0-75 0P91 -18c .. .. 21Y05 XIII .. 8/8 .. 21.39 106 .. 8/8 .. 99p 
BBNS Oi8 30F5 0-85 EP98 0-65 U25 0-75 0P91 -28c .. 21.05 SX6M .. 8/8 .. 21.81 DC400 8/S .. 705 
BBNB 0-40 30FL1 0-70 EF183 0-80 U28 0-76 GP91-38c (TC8) .. 21.05 8X5H .. 8/8 .. 21-81 DC4008C 8/8 . . 705 
BBQS 0-25 30FL12 0-08 F.F184 0-86 U31 0-45 GP92 .. .. 2182 8X6M .. 0/8 .. 22.00 105 .. D/8 .. 21.12 
OBRO 0-65 30FL14 0-76 EF800 1-00 U37 1.60 GP93-1 .. .. 21-24 8%511 .. 370/8 .. 22.00 106 .. D/8 .. 21.12 
81187 1-80 30L1 0-40 EF804 1-25 U52 088 GP94-1 .. .. 21-55 X4N .. D/8 .. 21-86 DC400 D/8 .. 84p 
613196 0-56 30L15 0-85 ER90 0-80 078 0.80 GP94-S .. .. 2180 DC4008C DIS .. 84p 
13BW7 0-70 30L17 0-80 EL33 1-25 U78 0.80 GP96 .. .. .. 21.24 GOLDRING 
BBXB 0-26 30P12 0-80 EL34 0-50 U191 0.75 0P98 . .. 2167 860 .. .. .. 28-96 SONOTONE 
61326 0-85 30P19 0-80 EL36 0-60 0201 035 Acoe 1041-10 .. 22-09 0800 .. .. .. 29.35 STA .. D/8 .. 21.25 
6C4 OP88 30PL1 0-70 EL37 1-25 U281 0 40 B.S.S. 0800E .. .. 215-00 9T8 . 91/8 .. 21.79 
OCbGT 0-40 30PLI3 0-98 EL41 0-65 U282 0-40 X351 .. 8/8 .. 21.39 0800 Super E .. 21950 9TAHC D/8 .. 2179 
6CR6 0-80 
6CD3GA 116 

30PL14 
35A3 

0-90 
0-65 

EL42 
EL81 

0-68 
0-55 

U301 040 
U403 0-50 BEST QUALITY WIMA TROPYFOL 

6C07 
OC1I6 

0-50 
0-55 

36A5 
36B5 

0-75 
0-65 

21.83 
EL84 

0-42 
026 

U404 0-40 
0801 1.00 CAPACITORS Working Working 

6CL6 0.50 36C5 0-40 EL85 0-48 UABC800-85 WIMA DUROLIT Capacitance Voltage Capacitance Voltage 
6CW4 0-68 3505 0-70 EL88 040 UAF41 0.60 Working 47 pF 400 219 0.022 µF 630 27p 
6CY5 0-48 35L6GT 0-60 EL90 0-86 UAF42 0-66 Capacitance Voltage 68 pF 400 219 0.033 µF 630 316 
6CY7 065 311914 0-80 EL95 085 1704C41 0.50 1000 pF 630 25p 100 pF 400 21p 0047 µ1` 830 86p 
131)3 0.46 3323 0.80 EL803 1.00 UBC81 040 1500 pF 630 259 160 pF 400 219 1000 pF 1000 21p 
ODCB 0-75 35240 0.80 EL821 0-55 UBF80 0-40 2200 pF 630 269 220 pF 400 219 1500 pF 1000 Sip 
6E1E8 0-48 35Z5GT 0-40 E3.822 090 0BF89 0.85 3300 pF 630 869 330 pF 400 21D 2200 pF 1000 28p 
BDQBB 0-88 50Aá 0-70 ELL80 0-75 UBLl 0-60 4700 pF 630 BbD 470 pF 400 21.2 3300 pF 1000 28p 
8084 0-75 50B5 0-45 E3134 090 UBL21 0-60 6800 pF 630 869 0.01 µF 400 196 4700 pF 1000 255 
6EA8 058 50c5 0-40 EM71 0-75 UM 085 0.01 0F 830 27p 0.015 µF 400 21p 6800 pF 1000 27p 
OEH7 0-80 500080 1-65 041280 0-40 0CC83 0-40 0.015 µF 630 899 0022 µF 400 289 0.01 µF 1000 270 
6E27 0-86 60L6GT 050 EM81 0-60 UCF80 0-95 0022 0F 630 29D 0033 µF 400 23D 0.015 µF 1000 81p 
811W6 0-85 85A2 0-40 EM84 0-85 UC1121 060 0.033 µF 630 883 0047 µF 400 26p 
8F1 0-70 90AG 2-40 E3186 100 UCH42 070 0-047 µF 630 40p 0068 µF 400 879 
8F5 0.50 90AV 260 EM87 0.56 UCH43 0.75 0.088 µF 630 42p 01 µF 400 889 
6F60 080 90C1 080 EN91 085 0C1181 0-86 0-1 µF 630 60p 0.22 µF 900 482 
61,11 088 90CV 1-25 ROSI 0-40 UCLP1 0-60 0.15 /IF 630 58 1600 pF 630 21p 
6F13 0-88 807 050 EY8O 045 UCL82 0-85 0.22 µF 690 67p 2200 pF 630 219 
6F14 0-65 813 8-76 EY81 0-40 11C1.83 0.60 470 pF 1000 29p 3300 pF 630 Blp 
6F16 0-65 886A 0-76 EY83 0.56 UF41 0-60 680 pF 1000 293 4700 pF 630 215 
6F18 0-46 5642 066 EY86 040 17F42 0-80 1000 pF 1000 25p 6800 PF 630 283 0022µF 1000 365 pack of 5 

6F23 080 6080 1-50 EY87 048 11F43 060 1500 p9' 1000 25p 0.01 /IF 630 263 ADD op PER ITEM POST ANI) 
6F24 076 6148 1-60 EY88 048 I7F80 086 2200 pF 1000 279 0.015 µF 630 259 PACKING 
61,25 0-75 6360 1-35 EZ40 0-45 UF65 0-40 

MAGNETIC RECORDING TAPES by a leading manufacturer 89'26 085 6870 2-60 E241 0-45 UF89 0-86 
()FIB 0-80 6939 2-15 EZ80 026 171.41 0-65 
824 0-50 7199 0.76 EZ81 0-33 UL84 0-80 
8J50T 0-80 7360 1-80 0Y601 0-80 175184 0-20 POLYESTER POLYESTER 
e27 0-45 7586 1-26 OM 0-40 11Y1N 0-50 
6K6GT 0-55 7895 1-26 0Z31 088 UY11 0.66 Length Spool Size in. Price Length Spool glee In. Price 
6K7 0-85 9002 085 0232 0-48 UY41 0-46 Standard Play 900ft 5 70p 

60480 0.86 9003 0-50 07.33 0-70 UY82 0.50 6001t 5 60p 1200ft 58 853 

80425 0-76 AZl 048 0234 080 0985 0-80 850ft Of 635 1800ft 7 2100 
OL6GT 
8L7 

0-45 
0.40 

AZ31 
CBL1 

0-55 
0-80 

HABC80 0-40 
HK90 0.85 

W729 0.60 
2759 1-85 

1200ft 7 703 
Long Play 

Double 
2ÓÓtPlay 5 87p 

6L18 0-45 CBL31 0-90 KT68 2-05 2803U 0-90 210ft 3 27p 1800ft 50 21.10 

13LD20 0-40 CY31 0-85 KT88 2-00 450ft 4 43p 240011 7 2130 
6N7GT 0-40 DAF98 0-42 N78 1-45 
BPI 0-80 DF96 0-42 PABC80 0-40 
8925 
13P28 

1-25 
0-85 

DK40 
01192 

0.66 
0-50 

PC86 
PC88 

0-60 
0-60 

EMPTY TAPE REELS 
3in .. .. .. 7p 

CASSETTES 
Boxed in Plastic Library Packe 

13Q7 0-40 DK98 0-42 PC97 0-60 4in .. .. .. 96 C60 .. .. .. 539 

88.47 0-40 DL96 0-42 PC900 0-48 bin .. .. .. llp C90 .. .. 83p 

8807 0-35 DM180 0-65 PCC84 0-40 blln .. .. .. 18p C120 . .. 97p 

68K7 086 DY86 0-88 P0085 0-40 7111 .. .. .. 189 P. h P. 7p on all orders. 
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THE BIG DISCDUNT HDUSE 
TURNTABLES P.P. 80p 
Garrard 
SP 25 MK III ... . £995 
2025 tc with Sonotone 9TAHCD cart. L8-50 
A70 MK II (Transcription Deck) ... L9-95 
SL 65b ... ... ... ... ... L13-25 
AP 76 ... ... ... ... ... £1850 
401 ... ... ... ... ... ... £26 . 00 
SL 72b ... ... . ... £24.00 ... 
SL 75b ... ... ... ... ... £15-00 
SL 956 ... ... ... ... ... £34.00 

£35.00 
B.S.R. McDonald Range in stock. 
Sonab 75s and 85s in stock. 
Transcriptors Range in stock. 
Goldring -Le n co 
GL 85 
GL 85/P 
LID 85 
GL 75 
GL 75/P ... 
PI nth 75 _. 
LID 75 
GL 72 
GL 72/P ... 
Plinth 72 
Lid 72 
G.99 

0.101/P ... 

Philips GA 202 ... 
Philips GA 160 ... 
Philips GA 105 ... 
Philips GA 308 
Thorens TD 150 AB 
Thorens ID 150 A 
Thorens TXII 
Thorens TD ISO ... 
Thorens TD 125 .. 
Thorens TD 125 AB 
Thorens TX 25 ... 

Connoisseur ... 

£4750 
L57-00 
L525 

£28.50 
£36.50 
£7-00 
£3.75 

E13 00 
£3100 
£7.00 
£3 .75 

£22.00 
£9-00 

£22 00 
£53.00 
£2700 
£15 50 
£30.00 
[40 00 
£36 00 
L390 

£31 50 
L6100 
£9200 
£750 

P O.A. 

SPECIAL OFFER 
A Free 10" L.P. for personal 
callers buying a complete system 
Monday to Wednesday. 

CARTRIDGES P.P. 15p 
Goldring G.850 ... ... £4.10 
Goldring 0.800 L700 
Goldring G.800/E ... L1175 
Goldring G.800/SE ... L17-00 
Sonatone 9TAHCD ... L165 
Shure M3D ... ... £4 95 
Shure M44 5/7 ... ... ££,75 
Shure M44/E ... ... £7,95 
Shure M55/E .. ... £8 75 
Shure M7SE type II ... £1400 
Shure M75E)II ... .. £1350 
Shure 14756 ... .. £1050 
Shure VIS II ... ... £26 50 
Ortofon MFISE ... £1875 
Audio Technica AT66 .. £410 
Audio Technica AT5S ... L375 
ADC IOE II in stock 
ADC 26 ... ... ... £4700 
ADC 27 ... ... £39,00 
ADC 55OXE ... ... E1400 
Empire (OOZE £50-00 
Empire 999 VE/X.. £34 75 
Empire 999 TE/X... ... E20 75 
Empire 999 SE/X... ... £1i1,75 
Empire 999 E/X .. ... £12.50 
Empire 999/X ... ... £10.00 
Empire 909 E/X ._ ... £975 
Empire 909/X ._ £7,60 
Empire 90EE/X ... £770 

AUDI SUPPLI 
Dept No. PW2 50 STAMFORD HILL, LONDON N16 Telephone: 01-806 3611 

We ere easy to find, 50 yds from Stoke Newington ( BR)Station. 706, 67,149, 76. 73, 249.243.24713uses pass our door. 

SPEAKER KITS priced per pair 
P.P. (o) LI, (b) £1.50 

Wharfedale Unit 3 ... ... ... £19.00o 
Wharfedale Unit 4 ... .. ... L254OOb 
Wharfedale Unit 5 ... ... ... E35 -00b 
Richard Allan Twin Assembly ... ... £18.00, 
Richard Allan Triple Assembly... .. £27.506 
Richard Allan Super Triple Assembly... £35-OOb 
KEF ... ... ... ... ... P.O.A. 
Goodmans DIN 20 Kit ... ... ... £19.95, 
Peerless 20-2 Cont. D.... ... ... £22-OOo 
Peerless 20-3 ... ... ... ... £31-006 
Peerless 43-12 ... ... _ ... £38'OOb 

A FULL RANGE OF 

SINCLAIR 
PRODUCTS IN STOCK 

SEND A LARGE S.A.E. FOR 
OUR COMPLETE LIST OF ALL 
HI-FI EQUIPMENT. 

NEW AMSTRAD IC 2000 
AMPLIFIER OUR PRICE 

£31, p.p. FREE 

PERSONAL SHOPPERS 
WELCOME 

OPEN 
Mon. to Wed. 9.30 am - 6 pm Fri noon until 8 0o pm 
CLOSED THURSDAY. SAT. 9.30 am -5 pm 

Personal callers please note that Cheques are 
only accepted if backed by a relevant bank cheque 
card. Payment by Barclaycard accepted by 
arrangement. 
All svbjeCI 10 Change rothOul nerIce as and ,,hen necessary 

NEW B.V.A. VALVES 
Full list. Return Post Service. Cash with order. Stamped addressed 

envelope. Post Free over £3.00 order. 

DY86/7 40p U25 75p OC4I 13p 
EB9I 25p U26 75p OC44 139 
ECC82 42p U37 75p 45 I3p 
ECC80 40p U I91 72p 71 I3p 
EF80 40p U193 4Ip 72 I3p 
EF85 4Ip U251 87p 73 17p 
EFIB314 56p 6/30L2 77p 81 I3p 
EH90 SIp 6AT6 49p OC81D I3p 
EY5I 37p 6BW7 69p 0083 20p 
PC86 SIP 6CD6 1409 0C170 23p 
PC97 4Ip 6F23 77p OC171 23p 
PC900 51p 20L1 97p 0C200 25p 
PCC84 46p 20P4 IOOp OC201 25p 
PCC89 61p 30CI5 69p 2N38I9FET 45p 
PCF80 Sip 30CI7 79p 
PCF86 6Ip 30F5 92p POWER 
PCF801/2 6Ip 3OFLI 64p TRANSISTORS 
PCF805 65p 33FL2 64p OC26 25p 
PCF808 67p 30L15 76p 28 30p 
PCL82 52p 30117 72p 35 25p 
PCL83 6Ip ADI49 30p 
PCL84 519 TRANSISTORS 2N3055 63p 
PCL805 57p AC107 ISp R2008B IOOp 
PCL86 SIP 126 13p 
PL36 75p 127 17p DIODES 
PLBI SIp 128 13p BYI27 20p 
PL83 SIP 176 25p BY133 20p 
PL84 60p ACYI7 15p 30PI2 77p 
PL500 85p AF239 37p 30PLI 64p 
PL504 85p AFI86 50p 30P4MR 100p 
PYBI 45p AF139 37p 30P19 75p 
PY82 35p BCI08 13p 30PLI3 92p 
PY80011 45p 107 13p 30PLI4 92p 
R19 65p 8F194 15p 30PLI5 92p 

R. J. BEN N ISON 
WHOLESALE SUPPLIES 

1 WHARFEDALE PLACE, HARROGATE 

50p BARGAIN PACKS 
All fully coded, all from well-known manufacturers 
and now available, while stocks last, at better than 
bulk -buyer's prices! Cash with order only. 

THIS MONTH: 
2N3391 Si NPN Hi Gain (250-500) 

low noise transistor. 3 for 50p 

2N5355 Si PNP Hi Gain, low noise, 
near complement to above. 3 for 50p 

2N2923 

1N4148 
(-1N914) 
2N3721 

25V version of 2N2926. 
(orange) 

Signal Diode. 

Gen, Purpose Transistor 

7 for 50p 

18 for 50p 

8 for 50p 

Post and packing 10p for 1 or 2 packs; 3 packs or 
more post free. 
Order any quantity, till sold (but we regret packs 
cannot be subdivided). 
P.O. or Cheque payable Jermyrtiedustries, 
Vestry Estate, Sevenoaks, Ke11t 'agi~ 
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Tr' 
L.A.J. IRELAND 

Number 26 S.G.S. TBA631 TV Audio Detector, Amplifier 

IN modern times, after -sales service in the 
electronics industry is proving to be far too costly 
so any advance which limits this service to simply 

plugging in replacement units will be enthusiastically 
welcomed by both manufacturer and consumer alike. 
Lately the way has been paved for the introduction 
of a complete modular TV consisting of plug-in type 
i.c. sub -systems thereby providing enormous savings 
in production costs and after -sales service. 

In addition to the obvious advantages of lower 
cost and greater reliability, inexperienced or semi- 
skilled technicians can perform repairs on a trial and 
error basis by simply plugging in replacement i.c's. 
until the set functions. 

Over the past few years great strides have been 
made particularly in the TV industry in this regard 
and today practically every i.c. manufacturer has on 
offer an integrated form of the i.f. sound amplifier 
and detector. In fact some firms included an audio 
preamp on the same chip as the i.f. strip and so it 
was only a logical step from here that eventually the 
complete audio power amplifier and i.f. sound section 
should appear in integrated form. 

S.G.S. have recently released a new i.c. device 
capable of performing just these functions 
(TBA631), with the very attractive feature of 
having a price tag less than £3 and an audio power 
output in excess of 2.5 watts. 

As far back as Dec. 1967 PW published a design 
for an i.c. f.m. tuner using an RCA type CA3014. 
Other manufacturers quickly followed with remark- 
ably similar versions of this i.c. and in fact the wide 
band limiting section of the T13A631 is almost identi- 
cal with it. However, the similarity ends there as a 
coincidence type detector, low frequency separator 
and low frequency preamp follows before the 
recovered audio signal enters the more or less 
separate power amplifier, on the silicon chip. 

Specification 
The electrical specifications of the TBA631 are 

quite good. It gives an almost flat frequency response 
from 50Hz to 10MHz with an input threshold limiting 
voltage of 100 microvolts at 5MHz rising to 230 
microvolts at 10MHz. Total harmonic distortion at an 
output power of 2 watts is less than 1% and this 
provides adequate volume for most domestic pur- 
poses. 

A separate power supply is used for the r.f. and 
demodulation part of the circuit and this is designed 

to operate at any voltage between 4.5 and 15V. Up 
to 24 volts can be applied to the power amplifier and 
with a quiescent current of a mere 18mA with a 

12 volt supply, the i.c. should prove particularly 
useful for inclusion in portable tv systems. 

The i.c. consists of an i.f. limiting amplifier section 
following the well established differential amplifier 
patterns. A phase shift network applied between 
pins 10 and 11 allows for the demodulation of the 
inter -carrier signal and, electrically isolated from 
the i.f. stages, follows a typical i.c. power output 
stage. 

Applications 
Fig. 1 shows a practical application of the TBA631 

in the sound section of a TV receiver. Overall savings 
in components and simplification of alignment is 
fairly obvious and of course a similar circuit with a 

rearrangement of coil values can be made to function 
admirably as the i.f. and output stages of an f.m. 
tuner. The drop in gain of 4dB in the i.f. stage as 
compared to its operation at 5.5MHz will hardly be 
noticed. 

Video d 
stage 

ve 

170341 

Fig. 1: In this practical application, inductors L may consist of 55 turn 
of 36g. enamel wire on a Ain former, for 5.5MHz. 

At its price and specification the TBA631 is a good 
buy and no doubt its appearance will shortly be felt 
in the consumer TV market. It is available from any 
S.G.S. distributor or from Neltronics, 14 Wellington 
Park, Belfast, BT9 6DJ. 
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TAKE 2 
JULIAN ANDERSON 

A series of simple transistor projects, 
each using less than twenty components 
and costing less than one pound to build. 

J 
CONFESS that 1 don't know very much about 
Mr. Darlington but his name has been given 
to a transistor circuit configuration which has 

many uses in many fields of electronics. Some months 
ago we featured an ultra simple audio amplifier using 
two transistors, a resistor, a loudspeaker, a capacitor 
and a volume control and from the reaction of 
readers, it was a highly popular little circuit. 

This month we are using basically the same circuit 
configuration but this time it is for a simple medium 
wave radio. It is the aim of this column to get the 
best possible use out of the minimum number of 
components and this circuit certainly achieves that. 
No external aerial or earth are required and recep- 
tion may be expected of all local and some more 
powerful distant stations. The circuit operates from 
a PP3 battery and the small size of this and the 
other components means that the circuit lends itself 
to miniaturisation. 

Fig. 1: The Circuit. 

1000n magnetic 
earpiece 

-L-- 

ITB1$I 

The magic of the Darlington Pair lies in the 
massive amplification available; the gain of the 
combined pair is equal to the product of the indi- 
vidual transistor gains. So, taking the best case, 
where both transistors have a gain of 900 (the maxi- 
mum quoted for a BC169C), the circuit gain will be 
a massive 810,000. We are unlikely, however, to 
have two such high gain transistors but even with 
the minimum gain versions we shall have plenty of 
amplification in what is effectively a single stage. 

The r.f. signals are induced into the tuned circuit 
comprising VC1 and Ll and are transformed by L2 
and fed to the base of Trl. This feeds directly to 
Tr2 where the signal is further amplified and applied 
to the magnetic earpiece. Astute readers will note 
that there is no obvious way in which the r.f. signals 
are detected and smoothed. Detection takes place 
in two ways: a circuit of this simplicity is hardly 
likely to amplify completely linearly and this means 
that there is a degree of detection. Alternatively 
there is a small degree of regeneration applied to the 
tuned circuit via VC2 and this aids detection. The 
self -capacity of the earpiece has been found suffi- 
cient to smooth the ri. to allow it to be heard. 

No. 33 
TWO TRANSISTOR RADIO 

1 t 

Earpiece Tr1 

Tr2! Fig. 2: A suggested 

II 

layout on tag board. 

AA, 

To VC1 tVa 
switch 

* components list 
ITB19J 

R1 See text 
Cl 0 05µF 
C2 25µF 25V 
Tri BC169C 
Tr2 BC169C 
VC1 500pF 
VC2 See text 
L1, L2 See text 
Magnetic earpiece, See text 

1p 
4p 
6p 

lip 
lip 
30p 

10p 
25p 

98p 
Price s are those recently advertised and may have 
changed. No allowance is made for minimum order 
costs or for postage and packing and these should be 
checked carefully before ordering. 

R1 is shown dotted in the circuit. The value of 
this resistor will depend entirely on the individual 
transistors used and it is not possible to give an 
absolute value for all types-indeed with several 
combinations of transistors used in the prototype 
it was not even found necessary; the gain is so 
high that the tiny leakage currents were sufficient 
to apply the bias. However a resistor will normally 
be required and the value may lie anywhere between 
470k52 and 10Mí1. 

The aerial comprises 80 turns of enamelled copper 
wire (about 30 s.w.g. but this is not critical) wound 
on a 3in, length of 38in. diameter ferrite rod. L2 
comprises a further 8 turns. VC2, as shown is made 
up from two short lengths of insulated wire, twisted 
together for optimum performance over the com- 
plete band. 

The magnetic earpiece is shown in the circuit as 
1000fi impedance; this is the ideal but any type 
between 250f1 and 2,00052 will suffice. Low impedance 
types (usually 852) and crystal types will not work in 
this circuit. 

A suggested layout is shown in Fig. 2 on a short 
piece of tagboard with the tags along one side re- 
moved. If, by twisting VC2 together, there is no 
improvement or tendency to oscillation, then the 
connections to L2 should be reversed. 
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EVERYTHING BRAND NEW 

AND TO SPECIFICATION 
No surplus, clearance lines or 
manufacturers' seconds. 

ELECTRÖVAlUE 
Electronic Component 

Specialists 
SEMI -CONDUCTORS Add good appearance 

All power types with 
free insulating sets 
1N914 5p AC142H 25p 
1N916 lOp AC142HK 29p 
1N1763A 24p AC153K 22p 
1N3754 20p AC176 16p 
1N5399 21p AC178K 17p 
1145402 28p AC787K 17p 
1844 9p ACY17 31p 
18940 5p ACY18 19p 
2/4898 17p ACY19 23p 
214697 18p ACY20 20p 
2N706 l'2p ACY21 21p 
214930 29p ACY22 21p 
2N1132 29p ACY39 63p 
2N1302 19p ACY40 17p 
2141303 19p ACY41 18D 
2N1304 26p ACY44 31p 
2N1305 26p AD142 50p 
2N1306 33p AD149 58p 
'2N1307 33p AD150 50p 
2N1309 36p AD161 33p 
2N1813 23p AD162 36p 
2N1711 26p AF114 24p 
2N1893 54p AF116 24p 
2142147 95p AF116 22p 
2142218 34p AF117 22p 
2N2218A 44p AF118 82p 
2142219 38p AF124 24p 
2142270 62p AF125 24p 
2N2389A 19p AF128 22p 
2N2483 35p AF127 22p 
2N2484 42p AF139 33p 
2N2846 47p AF239 38p 
2N2904 38p A8Y26 27D 
2N2905 44p A8Y27 38p 
2N2905A 47p ASY28 27p 
2N2924 20p A8Y29 36p 
2N2925 22p AU111 97p 
2N2926 lip B30C250 24p 
2103053 27p B1912 86p 
2N3054 80p B5041 72p 
2N3702 13p BA102 25p 
2N3703 13p BA130 22p 
2N3704 13p BA145 27p 
2N3705 19p BA156 13p 
2N3706 13p BB103/B 16p 
2N3708 l0p BB103/0 16p 
2N3709 lip BC108 lip 
2N3710 13p BC109 12p 
2N3711 13p BC122 21p 
2N3794 15p BC125 15p 
2N3819 23p BC128 22p 
2N3820 53p BC140 30p 
2N3904 35p BC147 10p 
2N3908 35p BC148 9p 
2N4038 55p BC149 10p 
2N4058 13p BC153 19p 
2N4059 lOp BC189 lip 
2N4060 lip BC177 14p 
2N4061 lip BC178 13p 
2N4124 18p BC179 14p 
2N4128 27p BC182L ]lp 
2N4284 15p BC183L lop 
2N4288 15p BC184L lip 
2N4289 15p BC186 42p 
2N4291 15p BC212L 18p 
2N4410 24p BC213L lop 
2N4991 82p BC214L lop 
2N5062 81p BC257 9p 
2N5457 
2145459 

49p 
49p 

BC259 
BC267 

9pp 

40250 71p BC288 15p 
40251 89p BC269 17p 
40361 55p BC300 49p 
40362 
40802 

68p 
52p 

BC301 
BC303 

37p 
Bop 

AC107 46p BCY30 60p 
AC126 20p BCY31 75p 
AC127 20p BCY70 
AC128 20p BCY71 33p 
AC141H 34p BCY72 15p 
AC14IHK 37p BD130 50p 

BDi3) 79p 
BDI32 86p 
BD135 38p 
BD136 44p 
BDY20 92p 
8E115 23p 
8E167 18p 
8E173 19p 
BF177 o_5p 
8E194 14p 
8E195 l5p 
8E254 14p 
11E255 15p 
BFX29 31p 
BFX84 25p 
BFX85 32p 
BFX87 29p 
SERBS 26p 
BFY50 :'3p 
BFY51 Sop 
BFY52 23p 
58X20 1Flp 
BY184 45p 
BY238 18p 
BYX38-300 38p 
BYX38-300R 38p 

17p 
19p 
lOp 
lOp 
18p 
17p 
25p 
25p 
25p 
23p 
50p 
21p 
18p 
18p 
65p 
79p 
30p 
24p 
Bp 
8p 
51, 
op 

C407 
C762 
EA403 
EB383 
EC401 
EC402 
NKT211 
NKT212 
NKT213 
NKT214 
NKT217 
NKT201 
NKT277 
NKT274 
NKT403 
NKT405 
NKT813F 
NKT674F 
0A47 
0A90 
OA91 
0A95 
0A200 
OA202 
OC19 
0025 
0C29 
OC35 
OC38 
0C41 
0044 
0070 
OC71 
OC7b 
OC81 
OC81 D 
0033 
0084 
P348A 
82CN1 
8D1 
8D4 
V703 
W1o6B1 
W 02 
WP02 
ZTX300 
ZTX301 
y.TX302 
ZTX 303 
ZTX304 

9P 
lOp 
50p 
42p 
76p 
60p 
65p 
42p 
42p 
2lp 
38p 
40p 
25p 
25p 
25p 
25p 
26p 
IOp 
lOp 
12p 
28p 
45p 
40p 
95p 
14p 
l8p 
22p 
22p 
27p 

ZTX330 23p 
ZTX331 27p 
ZTX500 18p 

NEW LOW PRICE OFFER!! 
PEAK SOUND ENGLEFIELD 840A AMPLIFIER 
20-20 watt R.M.B. Into 8 Q speakers. Unique add -in 
facility for FM stereo tuner, and other original fea- 
tures. A de -luxe Job In every way. Maker's R.R.P. 
f49 50. From Electrovalue, nett £33.75 
(Carr. A Pocking to 
onyunere in U.K. add 75p) 

ELECTRO ALUE 

SIEMENS 

CAPACITORS 
These electrolyte capacitors are all in the 
same style and colour and greaw i> enhance 
the appearance of the finished article when 
built. With axial leads and clearly marked 
polarity. 
0-47µFd/100V., 2ß/100V., 4'7/100V. -7p : 10/100V., 8p : 22/100V., 9p 
470µF/100V., 47µF/100V., 220/35V., 100/63V., 470/25V., 12p : 220/50V., 
1000/16V., 470/35V., 220/63V., 100/100V., 18p : 1000/25V., 470/50V., 22p 
2200/16V., 1000/35V., 220/100V., 17p : 4700/16V., 39p. (Page 34 of catalogue 
for full list of more than 60 values. 

SIEMENS TTL LCS-wide range in dock at an all time low m prices. 

to your building Advertisement 
No. PW63A 

DISCOUNTS 
10% discount is allowed on orders 
for 15 to 215 in value. 

15', discount allowed on orders 
over 515. No dieeount on fleme 
marked Nett. Prices eubfeee to 
alteration without notio'. 

RESISTORS 10% - 5% - 2% 
l'ode Power Tolerance Range Values 1 to 9 10 to 99 100 up 

in ohms (see note below) 
C 1/20W 5% 82-220K E12 9 8 7 

C 1/8W 5% 4.7-470K E24 1 08 0.7 
C 1/4W 10% 4.7-10M El2 1 0-8 0.7 
C 1/2W 5% 4-7-10M E94 12 1 0.9 
C 1W 5% 4.7-10M El2 2.5 2 1.9 
MO 1/2W 2% 10-1M E24 4 3.5 3 

WW 1W 10ót1/20Q 022.39 Elk 7 7 6 

WW 3W 5% 12-10K E12 7 7 6 

WW 7W 5% 12-10K El2 9 9 8 

Codes : C= carbon film high stability low noiee 

M0-metal oxide Electroeil TR5 ultra low noise 

WW =wire wound Plessey 

Values : 

El2 denotes series: 10, 12. 15, 18, 22, 27, 33, 39, 47, 56, 88, 82 and their decades 
E24: as Eli plus 11, 13, 16, 20, 24, 30, 38, 43, 51, 62, 72, 91 and their decades. 
Prices are in pence rosit for rame ohmic value and ponce rating, NO T mixed values. 
(Ignore fractions of 1p on total value of resistor order). 

CATALOGUE 
The latest (1971) Electrovalue 
catalogue contains 04 pages packed 
with hundreds of items and valuable 
illustrated information. Poet free 
lOp. 

VEROEOARD. All popular sizes; INDICATOR LIGHTS; DIN CONNECTORS. etc. 

AMPLIFIERS 
80 WATT BAILEY PARTS 
Transistors and PCB for one 
channel 16.46 
Capacitors, resistors (metal Oxide), 
and translators, one channel. 18.41 
Complete unregulated power 
supply pack. 5475 
Suitable heatsink 10DN400C. 65p 

MAINLINE 
70W. main amplifier module 
61460 nett. 

Power supply kit 1800 nett 
Suitable pre -amp kit 5895 nett 
(less chassis I panel) 

Above for mono only. 
STEREO PACK OF UNITS for 
building into your own cabinet - 
2 power amps, pre -amp control 
unit, pone? supply unit and 
matched controle, nett 188.40. 

MULLARD polyester C280 series 
250V '_0"- 0-01: 0021; 0-033, 0-047 3p ea. 0068; 
0.1, 0.15 4p, 0 22 5p, 10%: 0.33 7p, 0.47 8p, 0.68 11p, 
10, 14c. 1.50, 21p, 2.2µF 24y. 

MULLARD SUB -MIN ELECTROLYTIC 
C426 range axial lead 8p each 
Values (µF/V): 064/64; 1/40; 1-6/25; 25/16; 25/64; 4/10; 
4/40; 5:64; 84/84; 84/25; 8/4; 8/40; 10/25; 10/16; 10/64; 
12.5/25; 16/40; 20/16; 20/84; 25/84; 25/25; 32/4; 32/10; 
32/40; 32/84; 40/18; 40/25; 50/54; 50/25; 50/40; 64/4; 
64/10; 80/2.5; 80/18; 80/25; 100/54; 125/4; 115/10: 
125/16;. 160/25; 200/64; 200/10; 250/4; 320/1ß; 320/84: 
400/4; 500;25. 

LARGE CAPACITORS 
High ripple current types: 1000/25 28p; 1000/50 41p; 
1000/100 82p; 2000/25 87p; 2000/50 57p; 1000/100 1144; 
2500/84 77p; 2500/70 08p; 5000/25 B2p; 5000/50 IllO; 
5000/100 1201; /0000/50 22 40. 

ZENER DIODES 
5% ('dl range E24 values; 400mW: 2.7V to 30V 15D each 
1W: 13.8V to 82V 27p each 1.5W: 4.7V to 75V SOP each 
Clip to increase 1.5W rating to 3 watts (type 266F) 4p. 

CARBON TRACK 
POTENTIOMETERS, long spindles 
Double wiper ensures minimum noise level. 
Single gang linear 100 CI, to 2ßM Q 12p 
Single gang log 4-7K Q to 2ßM Cl 12p 
Dual gang linear 4-7K Q to 2ßM Q 42, 
Dual gane log 4.7K Q to 2ßM Q 48p 
Log/antilog 10K. 47K, 1M Q only 4ED 
Any type with 4A D.P. mains switch, extra 12P 

Pleats note: only decades of 10. 22 and 47 are available 
within ranges quoted. 

SIEMENS' 5% TOLERANCE 

POLYCARBONATE CAPACITORS 
250V up to 04mP, 100V 01mP and above. 

001, 012, 0515, 0.018, 0.022, 0-0275p 
0033, 0047, 0058, 0068, 0.081, 0.01, 0.1 to 0-22 Sp. 
0.33, 039. 95, 0.47. 1Op, 056, 180.0.68, 151, 

CARBONSKELETON PRE-SETS 
Small high quality, type PR, linear only 100 Q, 220 Q 
470n,1K,2K2, 4E7, 10K, 22K. 47K, 100K, 220K, 470K. 
1114, 2M2, bM, load Vertical or horizontal mounting Sp 
each. 

Handbook of transistor equivalent and subattted's, 40p. 
(Poetale 3p it ordered alone). 

S-DeCS 
.lfnnu}aeturer's prices increase roughly by 20% on there on 
poses 51, 52 and 53 since printing our catalogue. S-DeC 
11 -44, Four pack 15.10, DeC8TOR pack 1988. T -Dec, 
may be temperature -cycled (208 points), 1988. µDecA, 
1318, µDecB, 1594. Also I.C. carriers. 

POSTAGE AND PACKING 
Free on ordere over 19. Please add 10p if order, under E2. 
Overseas ordere welcome: carriage and insurance charg- 
ed at cost. 

U.S.A. CUSTOMERS are invited to contact ELECTRO - 
VALUE AMERICA, P.O. Box 27, Swarthmore, PA 19081 
for special prices 

(Dept. PW.172) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY 

Hours: 9-5.30: Sat. 1 p.m. Tel.: Egham 5533 s 4757 (STD 0784-3) Telex 264475 
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FIND BURIED TREASURE! 
Transistorised T Locator 

This fully portable tramle- 
torleed metal locator detects 
and tracks down burled metal 
objects -it signals exact loca- 
tion with loud audible sound 
(no phones used( -uses any 
transistor radio which fits 
Inside -no connections needed. 
FINDS GOLD. SILVER, 
COINS. JEWELLERY, 
ARCHAEOLOGICAL PIECES 

ETC. ETC. Extremely sensi- 
tise, will signal presence 

of certain objects buried 
several feet below ONLY 

£2.3 

Post coupo 
NOW for... 

FREE 
leaflets 

7 
ground No know- 

ledge of radio or elec- 
tronics required. Can be 

built with esse in one short evening by anybody 
from nine years of age upwards, with the 
clear, easy to follow, step-by-step, fully 
illustrated Instructions -Uses standard PP3 
battery. No soldering necessary. Kit 
includes nuts, screws, wire, etc. ONLY 
6857 + 27P P. A p. (Sectional handle as 
Illustrated 75p extra). Parts available 
separately. Made up looks worth 115! 

E vesdrop on the exciting world 
o Aircraft Communications 
V 

IH.F. 
AIRCRAFT BAND ONLY 

CONVERTOR £2.37 Listen in to AIR- 
LINES, PRIVATE PLANES, 
JETPLANES. Eavesdrop on 
exciting cross talk between pilote, 
ground approach control, air- 
port tower, Hear for yourself 
the disciplined voices Aiding 
tenseness on talk downs. Be 

with them when they have to take nerve 
ripping decisions in emergencies -Tune Into 
the international distress frequency. Covers 
the aircraft frequency band including 
HEATHROW, GATWICK, LUTON. BING- 
WAY, PRESTWICK, ETC. ETC. CLEAR AS 
A BELL. This fantastic fully traneistorlsed 
Instrument can be built by anyone over nine 
in under two hour. No soldering necessary. 
Fully illustrated simple instructions take you 
step-by-step. Uses standard PP3 battery. 
All you do in extend rod aerial, place clone 
to any ordinary medium wave radio (even 
tiny portables). NO CONNECTIONS WHAT- 
EVER NEEDED. SEND ONL] 5887 + 
23p p. & p. for kit including case, nuts, 
ocrewn, vire, etc. etc. (Part. available 
separately). 

CONCORD ELECTRONICS 

SHORTWAVE 
TRANSISTOR 

RADIO 
only 

£2.25 
Anyone from 9yeare 
up can follow the 

stepby-step, easy so 
ABC fully Illustrated ins- 

tructions. No soldering necessary. 
76 stations logged on rod aerial In 30 mina. - 
Bussia, Africa, USA. Switzerland. eta. 
Experience thrills of world wide news, sport, 
music, etc. Eavesdrop on unusual broad - 
caste. Uses PP3battery. Size only 3' x 45' 
5 15' Only 62.26 + 17p p. A p. Kit includes 
cabinet, screws, Instructions, etc. (Parts 
available separately). 

INGENIOUS ELECTRONIC 
SLEEP INDUCER 

ONLY 

£2.75 
CAN'T SLEEP 
AT NIGHTS? 
D O Y O U 
WAKE UP 
IN THE NIGHT AND CAN'T GET OFF 
TO SLEEP AGAIN? WOULD YOU 
LIKE TO BE GENTLY SOOTHED OFF 
TO SATISFYING SLEEP EVERY NIGHT? 
Then build this Ingenloun electronic sleep 
Inducer. It even stops by itself so you don't 
have to worry about it being on all night! The 
loudspeaker produces soothing audio - 
frequency sounds, continuously repeated - 

ELECTRONIC ORGAN 

ONLY £2'75 
Don't confuse 

with ordinary 
electronic organs /hot 

simply Mow air over mouth -organ type reeds etc. 
Fully transiotorieed. SELF CONTAINED 
LOUDSPEAKER. Fifteen separate keys span 
two full octaves -ploy the "Yellow Rose of 
Texas", play "Silent Night" play"Auld Lang 
Sync" etc. etc. You bave the thrill and 
excitement of building it together with the 
pleasure of playing a real, live, portable 
electronic organ. NO PREVIOUS KNOW- 
LEDGE OF ELECTRONICS NEEDED. No 
soldering necessary, Simple ae ABC to make. 
Anyone over nine years can build it easily in 
one short evening following the fully illustrated 
step-by-atep, simple instructions. ONLY 1575 
+ 23p p. A p. for kit, including case, nuts, 
»crews, simple instructions, etc. Uses 
standard battery (parts available separately). 
Have all the pleasure of making It yourself, 
(Minh with an exciting gift for someone. 

Find buried t with this 
READY BUILT & TESTED 
TREASURE LOCATOR 
MODULE 
ONLY £415 
FULLY 
TRANSIS- 
TORISED PRIN- 
TED CIRCUIT 
METAL DETEC- 
TOR MODULE. Ready built 
and leafed -just plug In a PP3 bat try and 
'phones and It's working. Put it in a cane, 
screw a handle on and YOU RAVE A 
PORTABLE TREASURE LOCATOR EASILY 

but as time goes on the sound gradually WORTH ABOUT 3201 Extremely sensitive 
becomes less and lean -until they eventually -penetrates through earth, sand, rock, 
cease altogether, the elect it has on people water, etc. -EASILY LOCATES COINS, 
is amazingly very similar to hypnosis. A con- GOLD, SILVER, JEWELLERY, HISTORI- 
trol le provided for adjusting the length of CAL RELICS, BURIED PIPES, ETC 
times, etc., all traneletor, can be ballt by 
anyone over 12 years of age in about two 
hours. No knowledge of electronics or radio 
needed. Extremely simple, easy -to -follow, 
step-by-step, fully illustrated instruction 
included. No soldering neeeuary. Works off 
standard batteries, extremely economical. 
Size only 3' x 41' x lf'-take it anywhere. 
Kit includes case, nute, wire, screw,, etc. 
SEND 1875 + 25p p. A p. (parts available 
separately). 

LTD. (PW3) 8 Westbourne 

Signals exact location by "beep" pitch 
Increasing an you near burled metallic 
objects. So sensitive it will deter) certain 
objects buried SEVERAL FEET BELOW 
GROUND ! GIVES CLEAR SIGNAL ON 
ONE COIN I 14.96 + 30p car,. etc. 
(High quality Danish Stethoscope head- 
phones 2275 extra if requited.) 
EXAMINE AT HOME FOR 7 DAYS. YOUR 
MONEY REFUNDED IN FULL IF NOT 100% 
DELIGHTED. 

Grove, London, W.2. Callers 

BUILD 5 RADIO AND 
ELECTRONIC PROJECTS 

only £117 
Amazing Radio Conetruc- 
Won eat I Become a radin 
expert for 61.97. A com- 

plete Horne Radio Course. 
No experience needed. 

4ei;,ä0 Parts including 
sim 9r®® ple instruction, 

for each design. Illus- 
trated step-by-step plans, 

all translators, loudspeaker. 
personal phone, knobs, screws, 

etc. all you need. Presentation box 
87p extra as illue. (If required) (parts available 
separately) no soldering necessary. Send 
11.97 + 23p p. ez p. 

SOOTHE YOUR NERVES, 
RELAX WITH THIS AMAZING 
RELAXATRON 
CUTS OUT NOISE POL- 
LUTION -SOOTHES YOUR 
NERVES I Don't under- 
estimate the uses of this fan- 
tastic new design - the 
RELAXAT RON in basically a 
pink noise generator. Besides 
being able to mask out 
extraneous unwanted sounds, 
it has other very interesting Only 
properties. For Instance. 

£2.25 many people find a rainstorm 
mysteriously relaxing, a large 
part of this feeling of well-being can be 
directly traced to the sound of falling rain- 
dropnl-a well known type of pink noise. 
IF YOU WORK IN NOISY OR DIS- 
TRACTING SURROUNDINGS, IF YOU 
HAVE TROUBLE CONCENTRATING. IF 
YOU FEEL TENSED, UNABLE TO RE- 
LAX -then build this fantastic Relaxatron. 
Once used you will never want to be without 
it -TAKE IT ANYWHERE. Uses stan- 
dard PP3 batteries (current used so small 
that battery life le almost shelf -life). CAN 
BE EASILY BUILT BY ANYONE OVER 12 
YEARS OF AGE using our unique, step-by- 
step, fully illustrated plans. No soldering 
necessary. All parts including case, a pair 
of crystal phones. Components, nutee, 
screws, wire, etc. no soldering. 
1886+25p p. & p. Parts available separately 

welcome 9 a.m.-6 p.m. inc. Saturday 

FANTASTIC 8r4RGA/A/ OffER! 
TRANSEUROPEAN 

Transistorised Stereophonic High Fidelity 
AM FM Tuner Amplifier System. 

1.11131131 rlrlf;l 
This system includes this elegantly styled solid state Teak finished cabinet 
tuner/amplifier. Covering VHF/FM. Short, medium and long wavebands. 
The latest 4 Speed B.S.R. Mono/Stereo record changer with 2-1 Oin. x 6in. 
matching elliptical speakers. A complete Hi-Fi Stereo Radiogram 
at leas than half normal Price. SPECIAL OFFER£44 Easily fitted no technical 
knowledge y 

P. B P. 88p Credit Terms available 
First monthly payment 
of LB -83 followed by 
9 monthly payments of 
[4.95. Total Credit 
Sale Price [49.50. Send 
ES43 today. 

FABULOUS VALUE 
Hi-Fi stereo at a new low. System Ten -Ten; 4 speed BSR autochanger 
with cue and pause control plus solid state amplifier, 20 watt total output. 
Frequency response 20-20,000 Hz. 

ONLY 

£4.93 CREDIT SALE TERMS: Send [4.93 (being the first of TEN 
monthly payments of [4.05 plus 88p. Carriage and Pack- 
ing). To be followed7 by NINE monthly payments of [4.05 

DOWN (Total Credit Sale Price [40.50). 
EAST TO INSTALL NO TECHNICAL KNOWLEDGE REQUIRED. 

ini in CALLERS WELCOMEM ea um 
PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

Name 
Address PW2'72 ® radio 100,Chase Side London N.14 

Tel:01-886 3733/9666 
IM lea III --_--u 

'VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS Sß, nor' 
T14. 

0388. 

4, VF4,6 

,D D96, DDF91, 
D996l, , 

4D fLo9 61129. 4. 

1R5 28 90C17 78 EABC80 48 EM81 41 PCL84 M UBC41 52 
185 488 30018 411 EAF42 -60 EMU 88 PCL85 88 UBF80 34 
1T4 48 80115 e4 EB41 440 EM87 84 PCL86 .88 UBF89 38 
384 88 30FL1 411 EB91 .10 EY51 88 PCL88 46 UCC84 38 
3V4 87 S0FL72 49 EBC33 40 F.Y86 29 PCL800 76 UCC85 35 
5U40 .81 90FL14 -88 EBC41 464 EZ40 43 PENA4 .77 UCF80 88 
5V40 46 SOLI 89 EBC90 88 EZ41 48 PEN36C 70 UCH42 58 
5Y30T 86 S0L15 57 EBF80 88 EZ80 88 PFL200 68 UCH81 82 
5Z40 86 30L17 67 EBF89 49 EZ8I 23 P1.36 49 UCL82 88 
8/30L2 .64 30P4 -67 ECC81 .17 GZSO 84 PL81 .44 UCL83 66 
6AL5 11 30PI2 -72 ECC82 .20 0Z32 40 PL81A .47 UF41 468 
6AM6 18 SOP19 .57 ECC89 46 0Z34 48 PL82 81 UF89 -30 
6AQ5 88 30PL1 -80 ECC85 84 KT41 77 PL83 48 111.41 457 
6AT6 .20 30PL13 76 E00804 44 KT61 66 PL84 80 UL44 11.00 
6AU8 60 SOPL14 416 ECF80 87 KT66 78 P1.500 488 UL84 -80 
6BA6 .80 SOPLIS 90 ECF82 .26 LN319 88 PL504 68 UM84 88 
66E6 .51 36L8GT 46 ECH35 .80 LN329 78 PM84 88 UY4I -48 
6BJ6 .41 35W4 86 EC1142 .81 1.31339 88 PX25 .95 UY85 46 
6BW7 68 95Z4(IT 86 EC1181 469 N78 97 PY32 .56 VP4B 77 
6E14 40- 807 46 ECH89 .40 p81 40 PY33 466 X78 18-75 
6F'23 48 6063 88 ECH84 86 PABC80 84 PY81 486 X79 8816 
6E25 .53 AC/VP2 .77 ECL80 80 PC88 47 PY82 -86 Z77 28 
6K7(1 .12 B349 .65 ECL82 .31 PC88 47 PY83 88 Transistor» 6K80 17 B729 488 ECL86 486 PC96 48 PY88 48 AC107 417 6Q70 86 005835 87 EF39 .38 PC97 89 PY800 84 AC127 18 
68N7OT 80 CYSl 40 EF41 460 PL900 31 PY801 44 AD140 87 
61.160 88 DAF91 88 EF80 88 POC84 89 Rl9 30 AFI15 ß0 
6V6GT 86 DAF96 88 EFBS 88 P0085 86 RIO 68 AF116 -80 
6X4 99 DF93 -88 EF86 .30 P(X;88 40 U25 .g4 AF117 80 6X6OT 86 DF91 18 EF89 46 PCC89 45 U26 .58 AF118 448 
10P13 68 DF96 -88 EF91 .13 PCC189 46 U47 .64 AFI2b 17 
12AT7 17 DH77 80 EF98 46 PC0805 68 U49 66 AF127 417 
12AU6 80 DK3'1 88 EF18S $8 PCF80 86 U50 88 OC26 8b 
12AU7 80 DK91 88 EF184 41 PCF82 81 US2 .31 0044 .12 12AX7 488 DK92 .38 EH90 46 PCF86 45 U78 84 0043 18 198080 487 DK96 .38 EL33 .66 PCF800 68 U191 69 OC71 18 
20E2 87 DL35 40 ELS4 .45 PCF801 88 U193 .42 O(í2 '1g 
20P3 .77 DL9'2 86 EL41 .64 PCF802 40 L251 84 OC75 18 
201.4 95 DL94 .37 EL84 .88 PCF805 61 U301 88 OC81 12 25L60T .90 DL96 .38 EL90 .88 PCF806 56 U3'29 .(M OC81D 18 
25U4GT .97 DY86 .84 EL95 .83 PCF808 86 U801 .80 00.82 .18 
30C1 48 DY87 84 EL500 88 P0L82 88 UABC80 418 00820 .18 
30015 48 DY802 .38 EM80 .41 P01.83 67 UAF42 41 00170 .83 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 
ESSEX. Tel. 01-550 7441. 

Post/Packing on 1 valve 6p, on 2 or more valves 3p per valve extra. 
Any parcel insured against damage in transit 3p extra. 
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BOING BACH... 
l 

COLIN RICHES 
ARTHUR DOW 

QUITE a few of our readers, interested in the 
history of wireless, will have paid a visit to 
the Science Museum in South Kensington, 

London, and seen the collection of the old and not 
so old equipment on view there. The old gallery 
has now been moved to the third floor and on 
October 26th last a new and resplendent Telecom- 
munications Gallery was formally declared open by 
the Minister for Posts and Telecommunications, the 
Rt. Hon. Christopher Chataway, M.P. Later the 
Minister, accompanied by Sir Harold Bishop, Chair- 
man of the Museum's Advisory Council, toured the 
gallery with other distinguished visitors. 

The North side of the gallery is devoted to the 
development of telegraph and telephone systems and 
many pieces of equipment from the early 1800's 
are displayed. The South side of the gallery is per- 
haps of more interest to our readers since it covers 

The Minister for Posts and Telecommunications (left) is greeted by 
Sir David Follett, Director of the Science Museum. 

The spacious nature of the new gallery is illustrated in this view of 
part of the collection of Army equipment. 

radar and radio communications as well as broad- 
casting. Many examples of equipment, both civil 
and military, are exhibited in well -lit spacious show- 
cases with detailed descriptive explanations. 

Many were the oo's and ah's among us older 
visitors as we spied transmitters and receivers from 
the early days of the last war! Memories were 
stirred as thoughts went back to the problems of 
getting that last watt from a transmitter in a bounc- 
ing aircraft or bumping tank! 

The equipment on view traces the history of wire- 
less from the late 1800's and the discovery of the 
existence of electromagnetic waves by Hertz, who, 
although proving that the waves could pass through 
solid objects, took the matter no further. This aspect 
was left to Marconi who developed a practical wire- 
less telegraphy system despite the very crude equip- 
ment of the time and the scorn of the "line -of -sight 
only" scientists of the day. 

Great progress was made when shipping com- 
panies accepted the idea of ship -borne wireless 
realising its value from the commercial point of 
view and its potential as a means of getting assis- 
tance for their ships when they ran into trouble. 

The next great push forward came with the 1914-18 
war when rapid developments provided radio teleg- 
raphy and telephony facilities for the forces on 
on land, sea and in the air. The crude spark and arc 
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days were over and valves came into their own. 
Following the early experimental work of the radio 
amateurs long distance commercial circuits were 
established on short waves. 

Subsequent discoveries are hardly "vintage" hav- 
ing taken place in the lifetime of many of us but 
even so the early radar equipment and certainly 
the Army's communication gear of that time looks 
crude beyond belief. 

A complete 120watt field wireless station of 1918. 

Broadcasting and TV have not been forgotten in 
the new gallery which, inevitably, includes Baird's 
30 -line television receiver. A visit to the exhibition 
is a must and after spending a while in the gallery 
one can return to the present day by visiting the 
amateur radio station GB2SM now re -sited adjacent 
to the new gallery. 

MAXWELL 
by G8DSH 

"You're biased!" 

THE 

m 
W 

CHARLES MOLLOY 

edium 
ave Column 

ccIMPOSSIBLE," 1 thought, writes Ian Rennison 
of Horsham, Sussex, when he read reports in 
Practical Wireless of American and Canadian 

stations being heard in UK on the medium waves. Ian 
now has a Trio 9R59D and he sends an impressive 
list of stations heard using a medium wave loop 
antenna in his bedroom. 

CBNA 600kHz St. Anthony Nfld; CKCM 620 Grand 
Falls Nfld; CBN 640 St. John's Nfld; WNBC 660 New 
York; WOR 710 New York; CJOX 710 Grand Bank 
Nfld; WSB 750 Atlanta Georgia; WJR 760 Detroit 
Michigan (The Great Voice of the Great Lakes); 
WABC 770 New York; WCBS 880 New York; CJON 
930 St. John's; CBM 940 Montreal; CHER 950 Sydney 
N.S.; CHNS 960 Halifax N.S.; WINS 1010 New York 
(All -news all the time); CFRB 1010 Toronto; WHN 
1050 New York; CBA 1070 Moncton N.B.; WBAL 
1090 Baltimore; WNEW 1130 New York; WHAM 
1180 Rochester N.Y.; WOWO 1190 Ft. Wayne, 
Indiana; WCAU 1210 Philadelphia; WLOB 1310 Port- 
land, Maine (5kW); WKLX 1350 Portsmouth, Vir- 
ginia (5kW); WMYR 1410 Fort Myers, Florida (1kW 
at night); WTOP 1500 Washington D.C.; WMEX 
1510 Boston; CJRS 1510 Sherbrook, Quebec; WKBW 
1520 Buffalo, N.Y.; WCKY 1530 Cincinnati, Ohio. 

Hugh Martin (G3XCD) of Wallasey, Cheshire, 
abandoned the Amateur Bands temporarily and con- 
nected his 20m dipole with 30ft downlead, to a 
BC946 medium wave `Command' receiver. The time 
was 2340 hrs and he heard WINS 1010kHz New 
York and CBA 1070kHz Moncton N.B. This one -band 
receiver covers 520kHz to 1530kHz and only requires 
to be modified to convert from 28V to mains work- 
ing. The MW Command receiver is not often avail- 
able from commercial sources these days, but one 
can often be obtained, suitably modified, from 
private hands, for quite a modest sum. 

George Harpur of Brentwood, Essex, logged 4 
North American medium wave stations between 
2300hrs and 2330hrs, the first time he tried out his 
new Eddystone 680X. George raises some interesting 
questions on operating techniques. Always turn OFF 
the a.v.c. when DXing on the medium waves. Set 
the l.f. (audio) gain control to a comfortable level 
and control the incoming signal with the r.f. gain. 
If the a.v.c. is left ON and an attempt is made to 
listen to a weak station only a kHz or two from a 
strong one, then the strong signal will operate the 
a.v.c., reduce the receiver gain and the weak 
station will be missed. 

Conditions on the medium waves are better now 
than for several years and will continue to improve 
as we approach the minimum of the current sunspot 
cycle. Many North Americans can be heard before 
midnight, WINS 1010 New York being particularly 
prominent. 

Send logs and information about the Medium Waves to: 
132 SEGERS LANE, SOUTHPORT 

PR8 3JG 
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\ 
Super ¡C-12 

High fidelity Monolithic Integrated Circuit Amplifier 
Two years ago Sinclair Radionics an- 

nounced the World's first monolithic 
integrated circuit Hi-Fi amplifier, the 
IC.10. Now we are delighted to be able to 
introduce its successor, the Super IC.12. 

This 22 transistor unit has all the virtues of 

the original IC.10 plus the following 
advantages: 

1. Higher power. 
2. Fewer external components. 
3. Lower quiescent consumption. . 

4. Compatible with Project 60 modules. 

5. Specially designed built-in heat sink. 

No other heat sink needed. 

6. Full output into 3, 4, 5 or 8 ohms. 

7. Works on any voltage from 6 to 28 volts 

without adjustment. 
8. NEW 22 transistor circuit. 

Output power 6 watts RMS continuous 
(12 watts peak). 

Frequency Response 5 Hz to 100KHz t 
1 dB. 

Total Harmonic Distortion Less than 

1%. (Typical 0.1%) at all output powers 
and all frequencies in the audio band. 

Load Impedance 3 to 15 ohms. 

Power Gain 90dB (1,000,000,000 times) 

after feedback. 

Supply Voltage 6 to 28 volts (Sinclair 
PZ -5 or PZ -6 power supplies ideal). 

Size 22 x 45 x 28 mm including pins and 

heat sink. 

Input Impedance 250 Kohms nominal. 

Quiescent current 8mA at 28 volts. 

With the addition of only a very few external 

resistors and capacitors the Super IC.12 

makes a complete high fidelity audio 
amplifier suitable for use with pick-up. F.M. 

tuner etc. Alternatively, for more elaborate 
systems, modules in the Project -60 range 

such as the Stereo 60 and A.F.U. may be 

added. The comprehensive manual supplied 
with each unit gives full circuit and wiring 
diagrams for a large number of applications 
in addition to high fidelity. These include 
car radios, oscillators etc. The very low 
quiescent consumption makes the Super 
IC.12 ideal for battery operation. 

Price. inc. FREE 
printed circuit board 
for mounting. 

£2.98 Po 
fee 

SINCLAIR GENERAL GUARANTEE 
Should you not be completely satisfield with your 
purchase When you receive it from us. return the 
goods without delay and your money will be 
refunded in full. including cost of return postage. at 
once and without question. Full service facilities are 
available to all Sinclair customers. 

Sinclair Radionics Ltd, London Rd, St. Ives 
Huntingdonshire PE17 4HJ 
Telephone St Ives (048 06) 4311 
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Sinclair Project 60 
The World's leading range of high fidelity modules 

New! 
Project 
605 
The easy way 
to buy and N®. build 
Project 60 

Sinclair 
rruiect 605 
Arttprrfier 

AUK 

: ;;.`<< 
Project 605 is one pack containing: one PZS, 

two Z30's. one Stereo 60 and one Masterlink. 
This new module contains all the input sockets 
and output components needed together with all 
necessary leads cut to length and fitted with neat 
little clips to plug straight on to the modules. 
Thus all soldering and hunting for the odd part is 

eliminated. You will be able to add further Project 
60 modules as they become available adapted to 
the Project 605 method of connecting. 

Complete Project 605 pack with £29.95 comprehensive manual, post free 

All you need for a superb 30 watt high fidelity 
stereo amplifier. 

Sinclair Radionics Limited, London Road, 
St. Ives, Huntingdonshire PE17 4HJ. 
Tel: St Ives (048 06) 4311 

sinlair 

Project 60 offers more advantage to the constructor and user of high fidelity equipment than 
any other system in the world. 
Performance characteristics are so good they hold their own with any other available system 
irrespective of price or size. 
Project 60 modules are more versatile - using them you can have anything from a simple 
record player or car radio amplifier to a sophisticated and powerful stereo tuner -amplifier. 
Either power amplifier can be used in a wide variety of applications as well as high fidelity. 
The Stereo 60 pre -amplifier control unit may also be used with any other power amplifier 
system, as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock 
loop principle to provide the best ever standards of sensitivity and audio quality. Project 60 
modules are very easily connected together by following the 48 page manual supplied free 
with all Project 60 equipment. The modules are great space savers too and are sold indivi- 
dually boxed in distinctive white and black cartons. With all these wonderful advantages, 
there remains the most attractive of all - price. When you choose Project 60 you know you 
are going to get the best high fidelity in the world, yet thanks to Sinclair's vast manufacturing 
resources (the largest in Europe) prices are fantastically low and everything you buy is 

covered by the famous Sinclair guarantee of reliability and satisfaction. 

Typical Project 60 applications 

System The Units to use together with Cost of Units 

Simple battery 
record player 

Z.30 Crystal P.U., 12V battery 
volume control 

£4.48 

Mains powered record 
player 

Z.30, PZ.5 Crystal or ceramic P.U. £9.45 
volume control etc. 

20 +20 W. stereo 
amplifier for most needs 

2 x Z.30s, Stereo 60, Crystal. ceramic or mag. £23.90 
PZ.5 P.U.. F.M. Tuner, etc. 

20+20 W. stereo 
amplifier with high. 
performance spkrs. 

2 x Z.30s, Stereo 60, 
PZ.6 

High quality ceramic or £26.90 
magnetic P.U., F.M. Tuner, 
Tape Deck. etc. 

40+40 W. R.M.S. 2 x 2.50s, Stereo 60 As above £34.88 
de -luxe stereo amplifier PZ.8, mains trsfrmr 
Indoor P.A. Z.60, PZ.8, mains 

transformer 
Mic., guitar, speakers. etc.. £19.43 
controls 

F M Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) may be added as required. 
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from a simple amplifier to a complete stereo 
tuner amplifier with Project 60 modules 

Z.30 & Z.50 
power amplifiers 

The Z.30 and Z.50 are of advanced design using 
silicon epitaxial planar transistors to achieve un- 
surpassed standards of performance. Total har- 
monic distortion is an incredibly low 0.02% at 

full output and all lower outputs. Whether you 
use Z.30 or Z.50 amplifiers in your Project 60 
system will depend on personal preference, but 
they are the .same size and may be used with 
other units in the Project 60 range equally well. 
SPECIFICATIONS (Z.50 units are inter- 
changeable with Z.30s in all applications). 
Power Outputs 
Z.30 15 watts R.M.S. into 8 ohms using 35 volts: 
20 watts R.M.S. into 3 ohms using 30 volts. 
Z.50 40 watts R.M.S. into 3 ohms using 40 volts 
30 watts R.M.S. into 8 ohms using 50 volts. 
Frequency response: 30 to 300.000Hz h l dB. 
Distortion: 0.02% into 8 ohms. 
Signal to noise ratio: better than 70dB unweighted. 
Input sensitivity: 250mV into 100 Kohms. 
For speakers from 3 to 15 ohms impedance. 
Size: 14 x 80 x 57 mm. 

Z.30 
Built, tested and guaranteed with circuits and instruc- 
rionsmanual. £4.48 
Z.50 
Built, tested and guaranteed with circuits and instruc- 
tions manual. £55.48 

Power 
Supply 
Units 
Designed special for use 
with the Project 60 system 
of your choice. Use PZ 5 

for normal Z.30 assemblies 
and PZ.6 where a stabilised 
supply is essential. 
PZ.5 30 volts unstabilised £4.98 
PZ.6 35 volts stabilised £7.98 
PZ.8 45 volts stabilised 
(less mains transformer) £7.98 
PZ.8 mains transformer f 5.98 

Pt Ii 

PL.2 

The Sinclair Guarantee 
If within 3 months of purchasing Project 60 modules 
directly from us, you are dissatisfied with them, we will 
refund your money at once. Each module is guaranteed 
to work perfectly and should any defect arise in normal 
use we will service it at once and without any cost to 
you whatsoever provided that it is returned to us 
within 2 years of the purchase date. There will be a 

smell charge for service thereafter. No charge for 
postage by surface mail. Air -mail charged at cost. 

Project 60 Stereo F.M. Tuner 
Ir->clsa First in the 

world to use the 
phase lock loop principle 

The phase lock loop principle was used for receiving signals from space craft because of 

its vastly improved signal to noise ratio. Now. Sinclair have applied the principle to an F.M. 

tuner with fantastically good results. Other original features include varicap diode tuning. 
printed circuit coils, an I.C. in the specially designed stereo decoder and squelch circuit for 
silent tuning between stations. Good reception is possible in difficult areas. and often a 

few inches of wire are enough for an aerial. In terms of a high fidelity this tuner has a lower 
level of distortion than any other tuner we know. Stereo broadcasts are received automatic- 
ally as the tuning control is rotated, a panel indicator lighting up as the stereo signal is 

tuned in This tuner can also he used to advantage with any other high fidelity system. 

SPECIFICATIONS -Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108 MHz. 
Capture ratio: 1.5dB. Sensitivity 2µV for 30dB quieting: 7µV for lock -in over full deviation. 
Squelch level: 20µV. A.F.C. range: h200 KHz. Signal to noise ratio: >65dB. Audio fre- 
quency response: 10 Hz -15 KHz (L 1d8). Total harmonic distortion: 0.15% for 30% modula- 
tion. Stereo decoder operating level: 2µV. Cross talk: 40dB. Output voltage: 2 x 150mV 
R.M.S. Operating voltage: 25-30 VDC. Indicators: Power on/tuning/stereo. 
Size: 93 x 40 x 207 mm. 

Built and tested Post free. £25 

Stereo 60 Pre-amp/control unit 

#74;114:-41,111:1" 
Designed for Project 60 range but suitable for use with any high quality power amplifier. 
Again silicon epitaxial planar transistors are used throughout, achieving a really high 

signal-to-noise ratio and excellent tracking between- channels. Input selection is by 

means of push buttons and accurate equalisation is provided for all the usual inputs. 

SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A 
curve hidB:20 to 25.000 Hz. Ceramic p.u. - up to 3mV: ALx-up to 3mV. Output: 250mV. 
Signal to noise ratio: better than 70dB. Channel matching: within 1 dB. Tone 
controls: TREBLE + 15 to -15dB at 10 KHz: BASS + 15 to -15dB at 100Hz. 
Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm. £9np Built tested and guaranteed J JC7 

A.F.U. High & Low Pass Filter Unit 
For use between Stereo 60 unit and two Z.30s or Z.50s. 
and is easily mounted. It is unique in that the cut-off 
frequencies are continuously variable, and as attenuation 
in the rejected band is rapid (12dB/octave), there is less 

loss of the wanted signal than has previously been possible. Amplitude and phase dis- 

tortion are negligible. The A.F.U. is suitable for use with any other amplifier system. Two 
filter stages -rumble (high pass) and scratch (low pass). Supply voltage -15 to 35V. 

Current - 3mA. H.F. cut-off (-3dB) variable from 28KHz to 5KHz. L.F. cut-off (-3dB) 
variable from 25Hz to 1O0Hz. Distortion at 1 KHz (35V. supply ( 0.02% at rated £ . 598 output. Size: 66 x 40 x 90 mm. Built tested and guaranteed 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ 

Please send 

I enclose cash/cheque/money order. 

Name 

Address 

P W 272 
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Sinclair Q16/Micromatic 
Q16 High fidelity loudspeaker 

The 016 employs the well proven acoustic 

principles specially developed by Sinclair 

in which a special driver assembly is 

meticulously matched to the characteristics 

of the uniquely designed cabinet. In re- 

viewing this exclusive Sinclair design, 

technical journals have justly compared 

the Q16 with much more expensive loud- 
speakers. Its shape enables the Q16 to be 

positioned and matched to its environment 

to much better effect than is the case with 
conventionally styled enclosures. A solid 

teak surround with a special all-over 

cellular foam front is used as much for 

appearance as its ability to pass all audio 

frequencies without loss. 

This elegantly designed shelf mounting 

speaker brings genuine high fidelity within 
reach of every music lover. 

Specifications: 

Construction: Special sealed seamless 

sound or pressure chamber with internal 

baffle. 
Loading : up to 14 watts RMS. 

Input Impedance: 8 ohms. 

Frequency response: From 60 to 16,000 

Hz. confirmed by independently plotted B 

and K curve. 
Driver unit: Special high compliance unit 
having massive ceramic magnet of 11,000 

gauss, aluminium speech coil and special 

cone suspension for excellent transient 

response. 
Size and styling: 9} in. square on face x 

e in. deep with neat pedestal base. Black 

all over cellular foam front with natural solid 

teak surround. 
Price £8.98. 

Britain's smallest radio 

Considerably smaller than an ordinary box 

of matches, this is a multi -stage AM 
receiver brilliantly designed to provide 

remarkable standards of selectivity, power 
and quality for its size. Powerful AGC 

counteracts fading from distant stations: 

bandspread at higher frequencies makes 

reception of Radio 1 easy. The plug-in 
magnetic earpiece provided, matches the 

Micromatic's output to give wonderful 
standards of reproduction. Everything 

including the special ferrite rod aerial and 

batteries is contained within the minute 

attractively designed case. Whether you 

build a Micromatic kit or buy this amazing 

receiver ready built and tested, you will find 
it as easy to take with you as your wrist 
watch, and dependable under the severest 

listening conditions. 

Specifications: 

Size: 36 x 33 x 13 mm (1.8 x 1.3 x 0.5 in.) 

Weight: including batteries, , 28.4 gm 

(1 oz.) 

Case: Black plastic with anodised 
aluminium front panel and spun aluminium 
dial. 

Tuning: medium wave band with band - 
spread at higher frequencies (550 to 
1,600 KHz). 

Earpiece: Magnetic type. 

On/off switching: By inserting and 

withdrawing earpiece plug. 

Kit in pack with earpiece, case, instructions 
and solder £2.48. 
Ready built, tested and guaranteed, with 
earpiece £2.98. 
Two Mallory Mercury batteries type 
RM675 required from radio shops, 

chemists, etc. 

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ 

Please send Name 

Address 

for which I enclose cash/cheque/money order PW272 

Sinclair Radionics Ltd., London Rd, St. Ives 

Huntingdonshire PE17 4HJ. 
Telephone St. Ives (048 06) 431.1 

Sinclair 
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MW/LW TRANSISTOR RADIO 
Complete set of parts for this MW/LW 

n 

.. Transistor Radio. Originally sold by 
world-famous company as a set for more 
than 217. Coverage 192 -555m+1070 - 
1870m. 9 voit 6 transistor superhet 
using 3 AF117 in RF and IF stages 

z ÿ powered by a two stage AF ampliare using 
S x AC128. Output. approx. 500MW. 
Also works off car -aerial. Full in- 
struction book 121P free with parts. 
Red only, Ply cave, resine covered. 
Requires PP7 battery, price 2219 extra. 
afin high -quality speaker. Price 28 plus 
40p P. 8 P. Size Si' s 00 x 3'. 

STEREO AMPLIFIER Type SHV-2 x 3 watts 
Fully built. Separate vol., base and treble controls 
each channel; 12 x 4f x tin high. EZ80, ECC83, 

x ECI.86 valves. O.P. trans. for 3 -obro speakers. 
Double wound mains trans Suitable for crystal, 
magi, cartridge, tuner, etc. Fitted mono -stereo 
switch. 200-250V ese. mains. 27.55, 50p P. M P. 

MONO GRAM CHASSIS 3 WATT 
:t Wace band long -coed -short. Gram., 200.250V A.C. 

¢,w, f ferrite aerial. Chassis 13 x 7 x 151n. Dial 13 s 4in. 
rJl Double wound mains transformer 5 valves ECH81, 

a. EF89, EBGOI, EL84, EZ80. Price 210621. 
e 37ip Ps S P.) Output trans- for 3 -ohm speaker 

MAINS TRANSFORMERS (240-250V input) 
Postage in brackets 
6.3V at 2IA, 409 (15p) 
250V at 50m-4 and 6.3V at LIA, 509 (20p). 
22V at 1A, 6s3V at 2A and 250V at 50mA, 799 125p). 
90V at 20mA and 1.4V at 250mA, 50p (lap). 
Deduct 10 per cent from listai bill for more than One transformer. 

Miniature A.M. transistor tuning gang. 250 

gearing 3 : 1 to ,t in dia, moulded bush. Plastic i I 1 t 2500 ; 2 x Ohs. nxinga, size 11 x 11 x lin : 

dust cover ; Plessey. 
25p post pd., less 10°;, for 6. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT. Hants 

12 Dins. from Station and Ruses). FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY. S.A.E. for enquiries please. 

6 Watt QUALITY STEREO 
At a competitive price 
you can afford 

This is a genuine high quality low distortion 
(0ß9o) stereo amplifier incorporating two of 
the latest Plessey integrated circuit amplifiers 
each with its own separate 3 transistor pre - 

amp plus I l transistor main -amp and built in thyristor protector circuit 
in case of wiring accidents. With a total maximum power of up to 6 watts 
r.m.s. (80 load 3w/channel), this amplifier has more than enough power to rock the average living room. The circuit features Volume, Balance and 
tone controls, has a separate on/off switch, and requires only a source 
of 14e a -c. to be fully operational. Input is designed to suit most crystal 
pick-ups and frequency response is 50-15KHz. Price 1.6.25 

Also Dual Tone Control Model. Price 47.48 
Mains transformer for either of the above amplifiers 99p. 

and Mini Discotheque three colour lamp 
driver attachment, has three bright 6w 
lamps, fun for any party! as [8.20 

Cheques, P.O.s to 
THE AUTOTRON COMPANY, HIXON, STAFFS 

SPECIAL TERMS FOR QUANTITY ORDERS (100 ) 

Build 
your 

stereo 
loudspeakers 

It's very easy. And you have 
to pay for the materials only. The result 

is a world-famous Peerless hi-fi 
loudspeaker system of superior 

quality. For particulars 
about the various loudspeaker 

kits, please apply to 

eerless 
P. F. & A. R. Helme Ltd. 
Summerbridge 
Harrogate HG3 40R 
Yorkshire 

8' A FAST EASY 
WAY TO LEARN BASIC 

RADIO & ELECTRONICS 

Now 

Build as you learn with the exciting 
new TECHNATRON Outfit! No mathe- 
matics. No soldering-you learn the 
practical way. 

Learn basic Radio and Electronics at home-the fast, modern way. 
Give yourself essential technical "know-how"-like reading circuits. 
assembling standard components, experimenting, building-quickly and 
without effort, and enjoy every moment. B.I.E.T.'s Simplified Study 
Method and the remartcable TECHNATRON Self -Build Outfit take the 
mystery out of the subject, making learning easy and interesting. 

Even if you don't know the first thing about Radio now, 

you'll build your own Radio set within a month or so! 

and what's more, you will 
understand exactly what you are 
doing. The TECHNATRON Outfit 
contains everything you need, from 
tools to transistors-even a versatile 
Multimeter which we teach you to 
use. All you need give is a little of 
your spare time and the surprisingly 
low fee, payable monthly if you 
wish. And the equipment remains 
yours, so you can use it again and 
again. 

You LEARN-but it's as 
fascinating as a hobby 
Among many other interesting 
experiments, the Radio set you 
build-and it's a good one-is really 
a bonus. This is first and last a 
teaching course, but the training is 
as fascinating as any hobby and it 
could be the spring -board for a 
career in' Radio and Electronics. 

FREE 
BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 

Dept. B8, ALDERMASTON COURT, READING RG7 4PF 

A I4 -year -old could understand and 
benefit from this Course-but it 
teaches use real thing. The easy to 
understand, practical projects- 
from a burglar -alarm to a sophisti- 
cated Radio set-help you master 
basic Radio and Electronics-even 
if you are a "non -technical" type-' 
And, if you want to make it a 
career. B.I.E.T. has a fine range of 
Courses up to City and Guilds 
standards. 

New Specialist Booklet 
If you wish to make a career In 
Electronics, send for your FREE 
copy of "OPPORTUNITIES IN 
TELECOMMUNICATIONS / TV 
AND RADIO". This brand new 
booklet-just out-tells you all 
about TECHNATRON and 
B.I,E.T.'s full range of courses. 

Ei 
BIET 

Opportunities st 
Telecommunications 

TV and Radio 

POST THIS COUPON FOR FREE BOOK' 
To B.I.E.T. Dept. 

' Please send book 
obligation. 

BS Aldermaston Court. Reading RG7 4PF' 
and full information - FREE and without' 

NAME AGE 
BLOCS CAPITALS PLEASE 

ADDRESS 

¡ BIET OCCUPATION 

i 

I 

i 
(BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY' 'Accredited 

by the Council for the Accreditation of Correspondence 
Colleges. amMI --- --I MIS- ---NM 
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The largest selection 
' NEW LOW PRICE TESTED S.C.R.'s 
PIV IA 9A 7A l0A 

TO -5 TO -66 TO -68 
!p gp !p 

30 083 0.26 0.47 
100 036 083 068 
200 0.86 087 0-67 
400 046 047 0.87 
800 0.68 057 0-77 
800 068 0 70 0-90 

1p 
060 
0.68 
0.61 
076 
097 
1.20 

18A 
TO -48 

1p 
0.68 
0.63 
076 
093 
1.86 
1.60 

30A 
TO -48 

1 16 
1.40 
1.60 
1.75 

400 

SIL. RECTS. TESTED 
Ply 300mA 750mA IA 

gp 55 gp 
30 0.40 0-06 0.06 

100 0.04 0-08 0-06 
200 0.06 009 006 
400 006 013 0.07 
600 0.07 016 010 
800 010 0-17 0.18 

1000 0.11 0-26 0.16 
1200 - 008 - 

1.5A 
1p 

007 
018 
0.14 
0-20 
0.88 
085 
080 
083 

3A WA 
!p Op 

014 081 
016 088 
080 094 
087 087 
084 046 
067 066 
040 068 
0 67 075 

30A 
gD 

0-47 
076 
1.00 
1.26 
1-86 
200 
8.60 

THIACB 

V ROM ?A 6A l0A 
TO -1 TO -86 TO -88 

gp gD gp 

100 80 60 76 

200 60 80 90 

400 70 76 1-10 

LUCAS SILICON 
RECTIFIERS 

35 amp, 400 p.i.v. stud 
type. 11.1Op each. 

DIACS 
FOR UBE WITH 
TRIACB 
Bß100 (D32) 575 each 

EA POTTED BRIDGE RECTIFIERS 200V 505 

UNLTUNCTION 
UT46. Eqvt. 2N2846, 
Eqvt. TI843. BEN3000 
275 each, 25-99 255 
100 UP 205. 

OPE SILICON PLANAR 
BC107/8/8, 10p each; 
50-99 9p; 100 un, 
8p each; 1,000 of, 
7p each. Fully -tested 
and coded TO -18 case. 

FREE 
One 60p Pak of your 
own choice tree with 
orders valued 24 or over. 

AF239 PNP GERM, 
SIEMENS VHF TRAN- 
SISTORS. RF MIXER 
& O8C. UP TO 900 
MHZ. USE AS RE- 
PLACEMENT FOR 
AFI39-AF186 & 100'. 
OF OTHER USES IN 
VHF. OUR SPECIAL 
LOW PRICE: -í.2437p 
each. 25.99 Mp each 
100+ SOp each. 

SPECIAL 
OFFER 

2N2920 (Y) (0) 
10 for 605, 26 for I1 
20,000 TO CLEAR 

CADMIUM CELLS 
ORP12 48p 

ORP80, O ßP81 40p each 

PHOTO TRANS. 
OCP71 Type. 43p 

SIL. G.P. DIODES gp 

300mal 30..050 
40PIV(Min.) 100..150 
Sub -Min. 500..600 
Full Tested 1,000..900 
Ideal for Organ Builder. 

D18D1 Silicon Unilateral 
*witch 50p exalt. 

A Silicon Planar, mono- 
lithic Integrated circuit 
having thyristor elec- 
trical characterletice, but 
with an anode gate and a 
built-in "Zener" diode 
between gate and 
cathode. Full data and 
application circuits avail- 
able on request. 

JUMBO 
COMPONENT 

PAKS 
MIXED 

ELECTRONIC 
COMPONENTS 

Exceptionally 
good value 

Reolatore, capacitor., 
pots, electrolytic and 
coils plus many other 
useful items. Approxi- 
mately albs in weight, 
Price Incl. P. & P 

11.60 only 
Plw ou, sslislsdion or 
money bock puaroolee. 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
2-38V. 400mV (DO.7 
Case) lip ea. 15W (Top - 
Hat) lep ea. 10W (SO -]0 
Stud) 25p ea. All fully 
tested 5% toi. and 
marked. State voltage 
required. 

BRAND NEW TEXAS 
GERM. TRAttSIS1'ORS 
Coded and Guaranteed 
Pak No. EQVT 
T1 8 203713 0071 
T2 8 D1374 0075 
T3 8 D1216 OC81D 
T4 8 20381T OC81 
T5 8 2G382T 0082 
TO 8 30344B 0044 
T7 8 20345B 0046 
T8 8 20378 OC78 
T9 8 20399A 2N1902 
T10 8 20417 AF117 

All 50p each pak 

2E2060 NYE SIL. DUAL 
TRANS. CODE D1699 
TEXAS. Our price 865 
each. 

120 VCB DOME DRIVER 
1RANSISTOR. Blm. 
BSX21 & C407, 2E1893 
FULLY TESTED AND 
CODED ND 120. 1-24 
175 each. TO.S N.P.N. 
25 up 160 each. 

Sil. trans. suitable for 
P.E. Organ. Metal TO -18 
Eqvt. ZTX300 55 each. 
Any Qty. 

Ex -EQUIPMENT 
MULLAND 

AFI17 translators. Large 
can 4 lead, type. Lead, 
cut ehort but still usable, 
real value at 15 for 50p. 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI-PAK UNTESTED 

SEMICONDUCTORS 

Satisfaction GUARANTEED in Every Pak. or money back. 

Pak No. 

Ul 120 Glee. eub-min general purpoee germanium diodes 

gp 

0.60 

U2 60 Mixed germanium transletore AF/RF 0.60 

U3 76 Germanium gold bonded diode. elm. OAS, OA47 0.60 

U4 40 Germanium transistors like 0081, AC128 0.60 

US 60 200mA sub -min. 88. diodes 0'50 

U6 30 Silicon planar traneletore NPN elm. BSY95A, 2N706 0.50 

U7 18 Silicon rectifiers Top -Hat 750mA up to 1,000V 060 
18 50 811. planar diodes 250mA, OA/200/202 0.60 

U9 20 Mixed volts 1 watt Zoner diodes 0-60 

1111 30 PNP silicon planar transistor. TO -5 elm. 3N1132 0.60 

1.113 90 PEP -EPE ail. traneleton 00200 & 28104 060 
U14 150 Mixed silicon and germanium diodes 0.60 

0310 25 NPN Silicon planar transistor. TO -5 aim. 2/2697 0.50 

U16 10 3 -Amp silicon rectifier. stud type up to 1000 PIV 0.50 

U17 90 Germanium PNP AF transistors TO -S like ACY 17.22 .... 060 
U18 8 6 -Amp silicon rectifier. BYZ13 type up to 800 PIV 0.60 

U19 25 Silicon EPE transistors like BC108 0.60 

U20 12 1.5 Amp ellicon rectifiers Top -Hat up to 1,000 PIV 0.60 

U21 39 A.F. germanium alloy tnnelstore 20300 aerlee h 0071 .... 0.60 

U23 90 Madt's Ilke MAT series PEP tranel.tore 0.60 

U24 20 Germanium 1 -Amp rectiller 03M up to 300 PIV 0.50 

U25 25 300 Mc/s NPN silicon tasslator. 212708, BBY27 0.60 

1126 30 Feet switching silicon diodeslike 1E914 micro -Min .... 0.60 

U39 10 1 -Amp SCR's TO -5 can up to 800 PIV CR81/25.600 1.00 

U31 20 611. Planar NPN trans. low noise amp 8123707 060 
U3'2 25 Zoner diodes 400mW D07 case mixed volts, 3.18 060 
1133 51 Math, case 1 amp silicon rectifier. IN4000 series 060 
U34 30 811. PEP alloy trans. TO -S BCY26, 28302/4 060 
U35 25 811. planar trans. PNP TO -18 2122906 0'60 

U36 25 Oil. planar PNP trans. TO -5 BFY60/61/52 060 
U37 30 811. alloy trans. 50-2 PEP, 00200 28322 0'60 

1138 20 Fast switching ell. trans. NPN, 400Mc/e 2E3011 0.60 

0339 30 RF germ. PEP trans. 2N1303 6 TO -5 0.60 

U40 10 Dual trans. 8 lead TO -5 2312060 060 
U41 25 RF germ. trans. TO -1 OC45 NKT72 060 
1142 10 VHF germ. PEP tone. TO -11 EKTS67, AF117 0.60 

U43 25 Bil. trans. plastie TO -18 A.F. BC113/114 050 

U44 20 Sil. trans. plastic TO -5 BC115/116 0'60 

U45 7 9A OCR's TO -66 op to 600 Ply. 1.00 

Code Nos. mentioned above are given as a guide to the type of device In 

the Pak. The devices themselves are normally unmarked. 

POWER TRANSISTOR BONANZA! 
GENERAL PURPOSE GERM. PEP ADI61 Coded OP100. BRAND NEW TO -3 CASE. P088. !PPS 

REPLACE.: -0025-28-29-30-35-36. NET 401-403- 
404-405-408-430-451-452-453. Tí3027-3028, 2N260A, AD 162 P 
2N456A-457A-458A, 212611 A & B. 20220-222, ETC. -VP 

VCBO 80V VCEO 50V IC 10A PT. 90 WATTS Hfe M/P COMP 
90-170. GERM TRANS. 
PRICE 1-24 25-99 100 up 

485 each 405 each 86p each OUR LOWEST PRICK 
OF 68p PER PAIR 

SILICON sigh Voltage NºE case.WV TO -9 G.P. Switching d Amplifier 2N3055 SILICON60 WATTS S 
Applications. Brand new Coded R 2400 WATCHED NPN/PNP 
VCBO 280/VCEO 100/IC 6A/30 Watte. BIP 19 NPN T0.3 
HFE type 20/fT 5MHZ. 115 WATT SIL Plastic. 
OUR PRICE EACH : POWER NPN BIP 20 PNP. Brand 
1-24 26-99 100 up gap EACH new. 

50p 459 405 VCBO 100/VCEO 50/ 
EX-STOCE TYPE EACH AS PRICED IC 10A. EFE type 
0020 Sop 0C28 400 AD149 485 BD131 705 BD139 75p 100/ft 9mHZ. 
0022 809 0C29 405 AL102 85p BD192 80p 110140 855 OUR PRICE PER 
0023 835 OCIO 885 AL103 15p BD135 705 E0155 755 PAIR : 

0024 469 0038 40p BD121 805 BD138 80p BU105 13 1-24 25-99 100 

0025 Zap AD14040p BD123 75p BD137 705 2N805446p prs. prs. Prs. 
0020 265 AD14240p BD124 70p BD138 80p OOp 555 50p 

GENERAL PURPOSE OPE SILICON SWITCHING TRANS TO -1s SIM. TO 20706/8. 
B8Y27/28/95A. All usable devices no open or short circuits. ALSO AVAILABLE In 
PNP Sim. to 2E2906, BCY70. When ordering please state preference NPN or PNP. 

Sp 100 For 1.76 
060 500 For 760 
1.00 

20 
50 

For 
For 1000 For 1800 

NEW QUALITY TESTED PAKS 
Pak Description Price 

Op 

Ql 20 Red spot trans. PEP AF Oß0 
Q2 16 White spot R.F. trans. PEP 0 50 
Q9 4 0077 type trans. 0 50 
Q4 6 Matched trans. 0C44/45/81/81D Oß0 
Q5 4 OC75 transistors 0 50 
1146 4 0072 translator. 0 50 
Q7 4 AC128 trans. PNP high gain 050 
Q8 4 AC126 trans. PNP 0 50 
Q9 7 0081 type trans. 050 
Ql0 7 0071 type trans 0 50 
Q11 2 AC127/128 comp. pairs PEP/NPN 0 50 
Q12 3 AF118 type trans. 0 50 
Q13 3 AF117 type trans. 0 50 
Q14 3 00171 H.F. type trans. 0 50 
Ql5 5 2E2926 ell. epoxy trans. 0.50 
Q16 2 OET880 low noise germ. trans. 050 
Q17 9 NPN 1 ST141 & 2 ST140 0.50 
Q18 4 Madt'e 2 MAT 100 & 2 MAT 120 Oß0 
Q19 3 Madt'e 2 MAT 101 & 1 MAT 121 0.60 
Q20 4 OC44 germ. trane. A.F 0.50 
Q21 3 AC127 NPN germ. tram. 0.60 
Q22 SO NET tram. A.F. R.F. coded 0.60 
Q29 10 0A202 ell. diodes sub -min. 0.50 
Q24 8 0A81 diodes 0.60 
Q25 6 112914 ail. diode. 76PIV 75mÁ 050 
Q28 9 OA96 germ. diodes sub -min. IE69 060 
Q27 2 10A 600PIV ail. recta. 1845R , 0.50 
Q28 2 811. power recta. BYZ13 0.60 
Q29 4 Oil. trans. 2 x 212690, 1 x 2E897, 

I x 2N698 0.60 
Q30 7 BO. switch trans. 2/2706 PEP 060 
Q91 6 Bil. switch trans. 2E708 EPE 0.50 
Q32 3 PNP ell. trans. 2 X 2N1131, 

1 x 2E1132 0.50 
Q32 3 sil. EPE trans. 2/21711 0.60 
Q34 7 811. EPN trans. 2E2369, 500MHZ 0.50 
Q35 3 SIl. PEP TO -5 2 x 2512904 & 

0,60 
Q38 7 22E3646 TO -18 plastic 300MH2 

060 
Q97 5 2/43053 NPN ail. trans 0.50 
Q38 7 PIP trans. 4 x 2123703, 3 x 2N370'2 0.60 
Q39 7 er trans. 4 x 2123704, 3 x 2123705 0.60 
Q40 7 N amp. 4 x 2N3707, 9 X 3E3708. 0.60 
Q41 3 Plastic NPN TO -18 2E9904 060 
Q42 6 PIPE trans. 2E5172 060 
Q49 7 BC107 EPE trans 0.50 
Q44 7 NPN trane. 4 x BC108. 3 x BC109 0-50 
Q45 3 BC113 EPE TO.18 trans 0.60 
Q48 3 BC115 EPE TO -5 trans. 0.50 
Q47 6 NPN high gain 9 x BC167. 9 XBCI68 0.50 
Q48 4 BCY70 NPN trane. TO -18 0.50 
Q49 4 NPN trans. 2 x BFY51, 2 x BFY52 060 
Q50 7 BBY28 NYE switch TO -18 050 
Q51 7 BOY95A EPE trans. 500MH2 0.60 
Q52 8 BY100 type ell. rect. 1-00 
Q53 25 BIl. & germ. trans. mixed all 

marked new 1.50 

PRINTED CIRCUITS -EX -COMPUTER 
Packed with semiconductor. and components. 
10 boards give guaranteed 30 trane and 30 diodes. 

Our price 10 boards, 505 Plus 
IOp P. & P. 100 Boards M. 
P. & P. 30p. 

NEW EDITION 1911 
TRANSISTOR EQUIVALENTS 
BOOR. A complete cross reference 
and equivalente book for European. 
American and Japanese Transis- 
tors. Exclusive to BI-PAK 9Op 
each. 

F.E.T: S 
2E3819 
2E3820 
2E3821 
2123823 
2E5458 
2E5459 
BFW 10 
MPF105 

35p 
50p 
35p 
30p 
50p 
40p 
40p 
40p 

PHOTO TRANS. 
OCP71 Type. lip 

SILICON PHOTO TRAM - 
[MOB. TO -18 Lene end 
N PE Sim. to BP X25 and P21. 
BRAND NEW. Full data 
available. Fully guaranteed. 
Qty. 1.24 25.99100 up 
Price each 45p 40p 46P 

OUR STOCKS of Individual device. 
are now too numerous to mention In 
this Advertisement. Send S.A.E. 
for our listing of over 1,000 
Semiconductora. All available Ex - 
Stock at very competitive prices. 

RTL MICROLOGIC CIRCUITS 
Price each 

Epoxy TO -5 case 1-24 25-99 100 up 
uL900 Buffer 855 Sip 275 
uL914 Dual 21/p 

gate 1155 839 275 
uL923 J -R flip -top Sop 47p 46p 
Date and Circuits Booklet for IC's 
Price 7p. 

Dual -in -Lice Low Penile Socket* 
14 and 16 Lead Sockets for use with 
Dual -In -Line Integrated Circuits 

Price each 
Order No. 1-24 25-99 100 up 
TOO 14 pin type Sap 57p 259 
TOO 16 pin type 355 325 305 
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-the lowest prices! 
74 series T.T.L. I.C's 
DOWN AGAIN IN PRICE (, 

Check our 74 Series Lied before you buy any LC'e. Oar pelt« are 1 

the lowest pteible. All devices ex -stock. Fall epee. guaranteed. 
BI -PA% Pelee and qty. prices 
Order No. Similar Types to: D..orfDtlon 1-224 26-999 190 up 

811 

BP00 = 7400 Quad 2 -input NAND gate .. 019 0'10 0.18 
BPOI = 7401 Quad 2 -Input pos. NAND gate 

(with open collector output) .. 015 0-14 0.18 
BP02 = 7402 Quad 2 -Input pt. NOR gates 0.16 0.14 012 
BP03 = 7403 Quad 2 -Input pos. NAND gates 

,with open collector output) .. 018 0-14 0.18 
BP04= 7404 Hex Inverter. .. 0.16 014 0.18 
BP06 = 7406 Hex Inverter !with open -collector 

output) .. .. .. 0-16 0.14 016 
BPIO = 7410 Triple 8 -input pt. NAND gates .. 016 0.14 016 
BP13= 7413 Dual 4 -input Schmitt trigger .. 029 0.80 eat 
BP20 = 7420 Dual 4 -Input pt. NAND gatee .. 019 014 018 
BP30 = 7430 8 -input poe. NAND gates . .. 016 014 012 
BP40 = 7440 Dual 4 -input po.. NAND buffer. .. 016 014 018 
BP41 = 7441 BCD to decimal nixie driver 007 0.04 068 
BP42 = 7442 BCD to decimal decoder (4.10 line., 

1 of 10) .. .. 007 0.04 0.58 
BP48 = 7446 BCD-to-seven-eegment decoder/driver 2.00 1.76 1.60 
BP47 = 7447 BCD -seven -segment decoder/drivers 

(15V outputs) .. .. 007 094 088 
BP48 = 7448 BCD -to -seven -segment decoder driver 087 054 0.88 
BP50 = 7450 Exmpanable dual 2 -Input sod -or - 

Invert 016 0.14 012 
BP61 = 7461 Dual 2 -wide 2 -Input and -or -Invert 

gates 
RP63 = 7453 Quad 2 -input expandable and -or - 

invert 0.16 014 016 
BP64=7454 4-wide2-Input and -or -Invert gatee 0.15 0'14 016 
BP60 = 7460 Dual 4 -input expander .. .. 016 014 018 
BP70 = 7470 Single-phase J -K flip-flop .. .. 0-29 028 0.24 
BP72 = 7472 Master slave J -K nip -flop .. 0.80 026 024 
BP73 = 7473 Dual Master elave J -K flip-flop .. 0.87 035 0.82 
BP74 = 7474 Dual D type alp -flop .. .. 0.67 0.86 082 
BP76 = 7476 Quad latch .. .. . .. 0.47 046 042 
BP78 = 7476 Dual J -K with pre -cat and clear .. 048 0.40 088 
BP80=7480 Gated fulladoen .. .. 067 064 0.58 
BP81 = 7481 18 -bit read/write memory .. .. 0.97 0.94 088 
BPS2= 7482 2 -bit binary full adder. .. 097 094 088 
BP83= 7483 Quad full adder .. 1.10 1.05 096 
BP86 = 7486 Quad -2 -Input exclusive NOR gates 088 0.80 eta 
BP90 = 7490 BCD decade counter.. .. .. 067 0.64 068 
BP91 = 7491 8 -bit Alit register. .. . .. 087 084 0.78 
BP92 = 7492 Divide -by -twelve counter. .. .. 007 0.04 068 
BP99 = 7493 4 -bit binary counters .. 007 0-04 0.68 
BP94 = 7494 Dual entry 4 -bit shift register .. 0.77 074 008 
BP96 = 7496 4 -bit up -down shift register.. 0.77 0.74 058 
BP96 = 9496 5 -bit parallel In parallel out ehrft- 

BP100 = 74100 
BPI04 = 74104 

BP106= 74106 

0.16 0.14 0.12 

0-77 
8-bitbistable latches 1-76 
Single J -K nip -flop equivalent 9000 

series 
Single J -K flip flop equivalent 9001 

BP107 = 74107 Dual Master slave flip-flope . . 

BP110 = 74110 Gates master -clave flip -Sope . . 

BP111 = 74111 Dual data lock-out flip-flop . . 

BPI 18 = 74118 Hex set -reset latches . . 

BP119 = 74119 Hex set -reset latches. 24-Dfn .. 
BP121 = 74121 Monoetable multivibrator. . . 

BP141 = 74141 BCD -to -decimal decoder/driver 
BP146 = 74146 BCD -to -decimal decoder/driver 0/C 
BP100 = 74150 16 -bit data selector .. . 

BP151 = 74161 8 -bit data selector. (with strobe) .. 
BP153 = 74153 Dual 4 -line -to -1 -line data .. .. 
BP164 = 74164 4- to 16 -tine aecoder .. 
BP155 = 74156 Dual 2- to 4 line decoder .. .. 
BP1I6 = 74156 Dual 2- to 4 -line decoder 0/C .. 
BP160 = 74160 Sync. decade counter .. 
BP161 = 74161 Sync, 4 -bit binary counter . 

BP190 = 74190 Sync, up -down BCD counter 
BP191 = 74191 Sync, binary up -down counter (single 

clock line) .. .. 3.90 325 300 
BP192 = 74192 Syne, up -down decade counter .. 240 105 175 
BP193 = 74193 Sync. binary up -down counter (tow 

clock lines) . 2.10 1 96 1.65 
BP196 = 74196 Pre -retable 50MR. decade counter 1.80 1-70 1.60 
BP197 = 74197 Pre-eetable 506111s binary counter .. 1.80 1.70 1.00 
BP198 = 74198 8 -bit parrallei L -R elf register 6.60 6.00 4.00 
BPI99= 74199 8-bitparrallelactmehllt register 6.50 6.00 400 
Devices may be mixed to qualify for quantity price. Larger quantities -price. on 
application (TTL 74 Series only). 
Data is available for the above aeries of I.C's In booklet form. Price lip. 
Owing to the ever increasing range of TTL 74 Series: please check with us for eup- 
piles of any devices not listed above, ea It is probably now in stock. 

0.07 

077 
1.86 

9.94 

0.68 
1.66 

0.88 

097 
0.40 
0.66 
lß5 
1.00 
135 
0.07 
0-67 
1.50 
1 80 
100 
1-20 
1.80 
1.40 
1.40 
1.80 
1.80 
8.60 

0.94 
0.88 
0.63 
1 16 
0.96 
1-25 
064 
0.64 
1 40 
1.70 
095 
1.10 
1 70 
1S0 
130 
170 
1 70 
825 

088 
088 
060 
1 00 
0.00 
1.10 
058 
0.68 
1.80 

1 60 
090 
0.96 
1.80 
120 
1-20 
1.50 
1.60 
300 

BRAND NEW LINEAR I.C's-FULL SPEC. 
Pros 

Type No. Cu. Lead§ Dssoription 1-24 26-99 100 up 
BP 201C-8L201C TO -5 8 (LP. Amp 089 639 45p 
BP 701C-SL701C TO -5 8 OP Amp 039 605 46p 
BP 7020-SL702C TO -6 8 OP Amp Direct OP 639 60p 46p 
BP 702-72702 D.I.L. 14 O.P. OP Amp Wide 

Band) 680 46p 400 
BP 709-72709 D.I.L. 14 High OP Amp 680 469 409 
BP 709P -µA7090 TO -5 8 High Gain OP Amp 68p 46p 409 
BP 710-72710 D.I.L. 14 Differential comparator Sip 46p 40p 
BP 711-µA711 TO.O 10 Dual comparator b8D 509 460 
BP 741-72741 D.J.L. 14 High Gain OP Amp 

(Protected) 76p 60p 50p 
µA 7030-µA7030 TO.O 8 R.F.-I.F. Amp 48p 852 27p 
TAA 263- TO -72 4 A.F. Amp 702 600 662 
TAA 293- TO -74 10 O.P. Amp 909 760 709 
TAA 360 TOS 8 Wide band limiting 

amplifier 1700 1689 1602 

ANOTHER BI-PAK FIRST! 
THE NEW S.G.S. EA 1000 AUDIO 
AMPLIFIER MODULE *GUARANTEED 
NOT LESS THAN 3 WATTS RMS 

Especially designed by 5.0.8. Incorporating their 
proven Linear I.C. Audio Amp. TA/621 providing 
unlimited applications for the enthusiast in the 
construction of radios, record player., Audio and 
Stereo unite. Also ideal for Intercom cyeteme, 
toting applications applications and phone anewering machines. 
OTHER USE8: portable application where verily 
rails se low es 9 V are of prime Importance. 

40 mV for 1 w 
VO TAGE GAIN 40dB but cana be 
varied up to 73dB tor some applica- 
tions. 
Signal to Noise Ratio 86dB. 
Frequency response better than 
50 Hs to 26 %Hs for -3dB. 

Normal supply Voltage 9-24V. 
Suitable tor 8-16 ORM Loads. 

Full hook-up diagrams and complete technical data supplied free with each module 
or available separately at 10p each. 

Overall Size 2- x 3' x I'. 

Typical Total Harmonic dlebrtlon 
at 1 watt less than 1 %. 

Supply voltage (V.)= 24V 18ohm load. 
Voduie Tested and Guaranteed. 

Quantity 1-9 10-26 
Price each 12.68 62.28 
Larger quantltlee quoted on request. 

Type 
No. 
BP930 
BP932 
BP933 
BP935 
BP938 
BP944 

BP945 
RP946 
BP948 
BP961 
BP962 
BP9093 
BP9094 
BP9097 
BP9099 

NOTE THESE PRICES! 

I.C's DTL 930 SERIES 

Function 
Expandable duel 4 -input NAND . . 

Expandable dual 4 -input NAND buffer .. 
Dual 4 -Input expander .. . . 

Expandable Hex Inverter .. .. .. 
Hex Inverter 
Dual 4 -Input NAND expandable buffer without 

pull-uP .. .. .. .. .. .. 

Master -slave JR or RS .. .. . . 

Quad, 2 input NAND .. .. .. . . 

Master -slave JK or RS .. .. .. .. 
Monostable .. .. .. .. 

Triple 8 input NAND .. . 

Dual Master -save JK with separate clock . . 

Dual Master -slave JK with separate clock . . 

Dual Master -slave JK with Common Clock . . 

Dual Master -slave JK Common Clock .. 

LOGIC 
Price 

1-24 25-99 100 up 
ßS9 200 150 
26p 239 209 
25p 289 202 
269 239 20p 
260 2.8p 20p 

ß6D ß8D 20p 
862 52D 290 
03p 209 159 
862 829 290 

2 82Óp lbp 

S75p 709 
p 

SOp 76p 709 
80p 76p 702 

.80p 76p 705 

Devices may be mixed to qualify for quantity price. Larger quantity prices on 
application. (DTL 930 Berke only). 

DTL & TTL INTEGRATED CIRCUITS 
Manufacturer.' "Fall outs" -out of epee device. including functional unite and part 
function but classed se ont of spec. from the manufacturer.' very rigid epeolBes- 
tloa.. Ideal for learning about I.C'e and experimental work. 

Pak No. Pak No. 
UIC930 = 12 x µA 930 .. 50p UIC948 = 8 x µA 948 .. 602 
1710932 = 12 X µA 932 .. 60p 111C961 = 5 x µA 961 .. 50p 
1110933 = 12 x µA 9,3 .. 609 UIC961 = 12 X µA 961 .. 509 
1110935 = 12 x µA 936 .. 50p 111C9093 = 6 X µA 9093 .. 509 
ÚI0938 = 12 x µA 936 .. 60p 11I09094 = 6 X µA 9094 .. 502 

IC944 = 12 X µA 944 .. 602 Ú1C9097 = 6 X µA 9097 .. 605 
13IC945 = 8 x µA 946 .. 602 11I09099 = 5 x µA 9099 .. 602 
Ú7C948 = 12 x µA 946 .. 60p V IC x 926 Aesorted 930 Series 816 50 

Packs cannot be spilt but 25 Assorted Piece. (our mix) le available as Pack UICX9 
Data Booklet available for the BP930 Series, PRICE 139 

UIC00-12X7400N SOp UIC48- 6X7446N 60p 
111001-12X7401N 60D 1J1047- 6x7447N 60D 
UICO2-12x7402N 60D UIC48- 6X7448N 60D 
U1C08-12X7303N 600 UIC60-12X7460N 600 
111004-12x7404N 60p UIC61-12x7461N 60p 
UIC06-12X7406N 60p 131063-12x7458N 600 
13I010-12x7410N 60p UIC64=12x7464N 60p 
UIC18- 8x7418N 605 UI060=12x7480N 600 
UI020-12X7420N 60p 171C70- 8x7470N 60p 
131040-12x7440N 600 U1C72- 8x7472N 60p 
UIC41- 6 X 7441AN 600 12IC73 - 8 x 7473N SOP 
UIC42- 6X7442N 60p U1074- 8x7474N 60p 
111048- 6 x 7448N 60p 13IC76- 8 X 7476N 60p 
1.1IC44= 6 x 7444N 60p 1.11076 - 8 x 7478N 60p 
UIC46 - 6 x 7445N 60p UIC80 = 6 x 7480N 605 

UIC81- 6 x 7481N bOp 
UIC82- 6x7482N 500 
UIC83- 5X748SN 60p 
UIC88- 6x7486N 505 
UIC90- 6 x 7490N 502 
UIC91- 6x 7491N 609 
UIC92- 6x7492N 500 
15IC93- 6x 7498N 600 
UIC94- 6 x 7494N 600 
UIC96- 6x7496N SOp 
UIC96- 6x7498N 60p 
UIC121-6x74121N 60p 
UIC%1=26 x Asat'd 

74's 61 50 

All prices quoted in new pence Giro No. 388-7006 
Please send all orders direct to warehouse and despatch -department 

101-PAIK 
P.O. BOX 6, WARE - HERTS 

Postage and packing add 7p. Overseas add extra for airmail. 
Minimum order 50p. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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SUB MIN CROC CLIPS. Red or Black. insulated 4p. 
Min. quantity, 6 pp. 3p. 

GARRARD NAG TAPE DECKS: I lips, 50v solenoid 
operated brakes. etc. Mains voltage motors 87.50 
e ach, pp 61.23. 

45' PLANNAIR FANS. Complete. capacitor, ex - 
equip. 2.800 r.p.m. 18.50. Pp 40p. 

ELECTRIC ROTORS. HOOVER OR CROMPTON 
PARKINSON. 

h.p. 1,440 r.p.m. £8.75 pp 61.00 
h.p. 1.425 r.p.m. 15.75 Pp 61.23 
h.p. 1,440 r.p.m. £8.86 PP 75P 

AUDIO CONNECTORS 
:t pin Din Plug .. lap each 
r, pin Din Plug A type. B type .. 15p .. 

3 pin Din Speaker Plug .. .. 10p 
3 phi Din Line Socket .. .. 189 .. 

3.5non Jack Plug Screened .. .. 109 .. 

Standard Jack Plug .. .. 109 .. 

Screened Standard Jack Plugs .. 160 .. 

Stereo Jack Plug .. .. I8p ,. 

Screened Stereo Jack Plug .. 18p .. 
pp on alcove items 3p. 

B.S.B. MINI AUTO -CHANGER. 
Si, m, Cartridge 24.75 pP 301, 

PHONO PLUGS: Red or Black Sp each. 

MAINS NEONS. 
Red or Green. Size: t' x l l' lbp, Pp 3p. 

LEVER ACTION P.0.1000 TYPE SWITCHES. 
Lock 4 -pole changeover 15P. PP 3p. (ex -equip.) 

SCREENED PHONO LEADS 46' long, 15p. PP 3P. 

PIEZO DYNAMIC MICROPHONE 
50k (1 1100 pp 8p. 

NULLARD SCREW TERMINAL CAP 
4,500uf 64v 509 pp 13p. 

BELLING LEE 1.5 amp in -line rubber covered 
interference suppressor B5p pp 8p. 

SOLENOIDS 12 VOLT PULL ACTION 
x l' x l' 40D PP 8P. 

8TC SEALED RELAYS DOUBLE POLE 
CHANGEOVER 
48v 2500 Ex -equip. 16D PP SP. 

SIEMENS MINIATURE RELAY. Double pole 
changeover dust cover/base 48v 2500 609 pp 5p new. 

STC MINIATURE RELAY 280II Perspex Cover 
O - IS, new, 85p pp 5p. 

GARDNER'S POTTED TRANSFORMER 0.250v 
Input: I8v 500m/n 50v 150 in/a, Ov 250 m/a Output. 
Size 3' x x 21', 11-00. pp 20p. Ex equip tested. 

TELESCOPIC AERIALS 
('homed r closed 28" extended 6 emotion ball 
jointed base 23p pp 8p new. 

NULLARD 4 DM 180 INDICATORS in plastic 
holder/cover ex -equip. size approx. II' xll'xI" 
880 PP 8P 

PRINTED CIRCUIT BOARD/19 ACY 19'e 10 0A200 
Dudes: I reed relay: 10 AZ 229 zenner ass. capacitor/ 
ezietors. Power supply 22v 250 nn/A DC. Output 

240v. AC 11 pp 20p ex -equip. 

TOGGLE SWITCHES. Single pole Double Throw 
ex -equip. new condition. 600 doz. pp 1SP. 

FIBRE GLASS TAPE. 100 yd. roll: 3' 31' wide 
41 per roll pp 20p. 

PAINTON PLUG SOCKETS Type 159 aeries working 
voltage 350v AC/DC current max. 3 amp AC/DC 
7 pin plug & socket sop pp 10p. 15 pin plug & socket 
e1 PP IOp. 

CASH WITH ORDER PLEASE 

FIELD 
ELECTRIC 
LIMITED 

3 Shenley Road, 
Borehamwood, Herts. 
Ajacent Elstree Mainline Station 
Tel: 01-953 6009. 

The BATTERIES That 

Won't Let You Down! 

RECHARGEABLE 
Cells in U2, U11 
and Penlite 
U7 sizes 
Kestral Battery 
Charging Unit 
Uses : 

Tape recorders, Portable 
radio and TV, Radio eo,+trolled model 
aircraft and boats, Cine cameras, Flashguns, 
Cordless shavers and other battery appliances. 

Whenever you must have 
utterly dependable battery 
power -then these new 
Alkaline -Manganese re- 
chargeable cells will pro- 
vide it. The cells can be 
recharged many times, a 
simple job with the Kestrel 
Charging Unit which has 
been specially designed for 
these new type batteries. 

KESTREL 

&AskiMe+etet 

PRICES 
Batteries U2 
equiv. £1.25 

Penlits U7 
equiv. Sop 

U11 equiv. 
£143 

Charging 
unit £3.99 
with one 
battery 
holder 

Send to: 
275 WEST END LANE 
LONDON, N.W.4 
01.784 9611 

U.H.F. T.V. AERIALS 
SUITABLE FOR COLOUR AND MONO- 

CHROME 
RECEPTION 
All U.H.F. aeri- 
als now fitted 
with tilting brac- 
ket and 4 ele- 
ment reflector. 

LOFT MOUNTING ARRAYS 
7 element 225. 11 element 2.75. 
14 element 3 25. 18 element 3.75. 
WALL MOUNTING c/w 
WALL ARM & BRACKET 

7 element 3.25. II element 3.75. 14 element 
4.25. 18 element 4.75. CHIMNEY MOUNT- 
ING ARRAYS c/w MAST & LASHING 
KIT. 7 element 4.00. 11 element 4.50. 
14 element 4.75. 18 element 5.25. MAST 
MOUNTING arrays only. 7 element 2.25. 
II element 2.75. 14 element 3.25. 18 ele- 
ment 3.75. Complete assembly instructions 
with every aerial. LOW LOSS coaxial cable 
9np yd. KING TELEBOOSTERS from 3.75. 
LABGEAR all band V.H.F.-U.H.P.-F.M. 
radio mains operated pre -amps 7.50. State 
clearly channel number required on all 
orders. P.p. on all aerials 50np. Acca. 15np 
C.W.O. Min. C.O.D. charge 25np. 

BBC -ITV -FM AERIALS 
BBC (band 1) Wall SID 2.00. LOFT inverted 
'T' 1.25. EXTERNAL 'H' array only 3.00. 
ITV (band 3) 5 element loft array 2.50. 
7 element 3.00. COMBINED BBC -ITV, 
loft 1+5 2.75. 1+7 3.50. WALL & CHIM- 
NEY UNITS ALSO AVAILABLE. Pre -amps 
from 3.75. COMBINED U.H.F.-V.H.F. 
aerials 1+5+9 4.00. 1+5+14 4.50. 
1+7+14 5.00. F.M. RADIO loft S/D 1.00 
3 element 3.25. 4 element 3.50. Standard 
coaxial plugs 9np. Coaxial cable Sap Yd. 
Outlet box 30np. P.D. all aerials 50ap. 
Aces. 30np. C.W.O. Min. C.O.D. charge 
25np. Send 5np for fully illustrated lists. 

CALLERS WELCOMED 
OPEN ALL DAY SATURDAY 

K.V.A. ELECTRONICS 
40-41 MONARCH PARADE. LONDON 

ROAD. MITCHAM. SURREY 
Telephone 01-648 4884 

NEW Sin. SPEAKERS 15 ohm. 76v, p & P. lop. 

BARGAIN PARCELS 14íb at £145 plus S21p p.p.; 281b at 
45.75 plus 524p p.p.; 561b at 1460 plue 8186 p.p. Contain 
pots, Res, Valves, Diodes. Tagboards, Chaeeis, Valve. 
holden, etc. Good value save Eats. Lucky Dip Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E430 4/8/10 
4VH, medium Persistance, green. Ideal scope tube. List 
price E5. Our price £140 carriage paid. 

500 µ AMP METERS. Approx. 11' on panel with plug 
and switch ex new equip. 759 P. & P. Paid. 

NEW HEAVY COAX CABLE dia. r' 70 ohms approve 
50ft. lengths 1140, D. & p. 30p. 100 ft. lengths £2.70. 
p. & p. 50p. 

VHF AERIAL TUNING UNITS consisting of the following: 
1-11' 500 micro/ampmeter. 1 small 2 -gang 75 PF 
capacitor. 1 various large wattage resistor. for dummy 
load. Pair gears B.N.C. type sockets. Will tune 10 mtra 
with 25/30 watts R.F. input. Size only 51' x 4}' X 5' 
Sealed. Price ß187t P -p 25p 

CRYSTALS AS NEW: He 8u, 5,945; 5,030; 5,005; 4,945: 
4,875; 4,840; 4,795; 4,580; 4,660: 4.520: 4.510; 2,900; 
2,295 Kc/e. 50p each plus Op. pep. 

SCOOP PURCHASE OF BRAND NEW CARBON RESIS- 
TORS. 10% tolerance } Jr } watt. Preferred values in 
packets of 10. Our price 50p per 100, 959 per 200, 2185 per 
300, 500 at rem. Our selection. P.P. Op per 100 and 24p 
per extra 100. 

TRIMMER BARGAINS. These are ION, sub -rain. sir - 
spaced trimmers on board with min. wire ended Xtal. 
Brand new. No detail.; Contents 12 trimmers. some 
ceramic cape. Xtal frequency 3RD overtone 249 me/s- 
250 Mc/a, 255 Me/a. No choice. 

Trimmers without Xtal-Sep per doz. plus 1710 P.P. 
Trimmer. with Xtal-75p per doe. plus 171p p.p. 

Also 20 PF min. brand new air spaced. 
609 per doz. plus 171p p.p. 

ANY HEIGHT AERIAL TUBULAR SECTIONS i' dia 
z 3 ft. long. Brass screw in ends, copper coated and 
painted. Good condition. BOp, p. & p. 5p each. Mimimun, 
order 10. 

BRAND NEW HARTLEY OSCILLOSCOPES G7316 in 
original packing. Band width up to 5 Mc/s. Maine supply. 
Price £40, p. & p. 61.50p. 

AERIALS NEW CONDITION. Whip type 4ft. 25p, lift. 
759. ]4ft. 871p. Used condition 4ft 20p. 14ft. 75p. Al 
collapsible type. P. & p. 4ft. lop, rest at 1710 New 
bases on adjustable clamp for above BBtp P. & P. 25P 
New matching unit coax connection for above 309 p. p. 5p. 

Huge release of valves for the 62 net TX /EX, in original 
rubber packing connieting of QV04/7 x 61M, ARP12 etc, 
10 valves in all at the bargain price as seen 

875p plus 171p p.p. 

R209. Set of valve. eBla. p.p. 25p. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 
75ft. 40p, 90ft. 471p, 100ft. 55p, 180ft. 959, 250ft. 1140p. 
p. & p. 20p. 

MUIRHEAD DECADE A.F. SIGNAL GENERATOR. 
This precision instrument can be used: 
1. To Measure Gain up to 50 dbe. 
2. To Measure Loss up to 45 dbe. 
3. To compare Power levels (A.F.). 
4. As an Audio Frequency Generator covering 100 Hz 

to 41 kHz. With a dial Betting accuracy of t0.5 Hz. 
Output :-1 M/W into 600 SL. Complete with mains 

power unit. Tested. flood Condition. £12. P & P. 750 

ENCLOSED AERIAL RELAY COIL. Rea. 700 ohm, approx. 
25 watts RF BNC outlet, working voltage 12, 789. 
p. & p. 10p. el with BNC plugo. 

Also }' 75 ohm Coax in 50ft coils with BNC plugs goo') 
condition. price E1 + 30p. p.p. 

NEW BOXED AMP METERS Il' 20-0-20 dc. 65p. 
P. & P. 5P. 

AS NEW UNUSED REJECTOR UNITS for rejecting 
unwanted signals. Four rangen 1-2-10 Mc/s. 1160 
p. & p. 20p each. 

AS NEW UNUSED AERIAL VARIONETER. Cylinder 
design 100 x 41' suitable for tuning most aerials for 
signal strength. 1150 P. & p. 25p. 

NEW HEADPHONES AND MIKE RUBBER muff type 
low impedance 9710 p. & p. I71p. Also DLR number 5. 

low impedance used condition OBip P. & P. 171P. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL 
ORDERS ARE PRINTED IN BLOCK CAPITALS AND 
INCLUDE YOUR ADDRESS. 

A. H. THACKER, 
Radio Dept.. 

HIGH STREET, CHESLYN HAY. 
Nr. Walsall. Staffs. 
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4 -STATION INTERCOM 

£7.25 
-fl° Solve your communica- 

tion problems with this 
4 -Station Transistor Intercom system (1 master and 
8 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/listen from Master to Butts and 
Subs to äaster. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operate, 
on one 9V battery. On/off switch. Volume control. 
Complete witn 3 connecting wires each 68ft. and 
other acceseoriee. P. it P. E0.40. 

MAINS INTERCOM 
No batteries -no wires. Just plug in the mains 
for instant two-way, loud and clear communication. 
On 011 switch and volume control. Price £1240 
P. & P. £0 05 

INTERCOM /BABY ALARM 

`JL' OUR 
'- PRICE On; 

£3 
Same as 4-titan ion n emon, Irr two-way Instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ít. connecting wire. 
Battery 14p. P. a P. £fl.!. -r. 

L.7rsisF.77éLEVNOA'f AMOL.'flf2 

£2.99 
Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handeet.A useful office aid. On/ 
off switch. Volume Control. Battery 14p. extra. 
P. & P. Yip. Pull price refunded if not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.B) 
169 KENSINGTON HIGH STREET, LONDON, W.8. 

MAINOUN/) ''op 
all types of 

TRANSISTOR EQUIPMENT 

RUN YOUR TAPE 
RECORDER OFF 
A.C. MAINS 
Mains unit supplied com- 
plete and ready to plug 
into your cassette re- 
corder. (State voltage, 
model and plug required.) 

£2.50 P. & P. 15p 

12 VOLT CAR BATTERY UNIT 
Enables you to run your cassette recorder off 12V. 
car battery. (State 60 or 71v output, model and plug 
required.) 

PLUS -3 
MAINS UNIT 
Provides three separate - 
switched output voltages 
Bv., 71v. and 9v. DC. attrac- 
tive case with indicator 
tight, mains lead output 
socket, plug and lead. 
Size 41 x 31 x 21 in. 

£3.00 P. & P. 15p. 

£200 P. 6 P 15p 

MAINS UNIT FOR 
ALL TRANSISTOR 
RADIOS, ETC.. USINGPP3 

TYPE BATTERY. s 
AVAILABLE FOR IV.)(ALSO 

x+' 
O U Plop F. 

MAIN UNITS 
For single outputs, 6v, 9v, 12v, 18v, £2.00. 
For two separate outputs, 41v + 41v, 
8v + 6v., 9v + 9v, £2.50. P. 6 P. 15p. 
per unit. (Please state outputs reed). 

All units are completely Isolated from 
mains by double wound transformer 
ensuring 100% safety. 

Extra leso with plug to tit 
your cassette recorder 
SOp. (State model end 
plug required.) 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 31 Oliver Road, London, E.17 

PRACTICAL WIRELESS 

ELECTRONIC IGNITION 

SYSTEM 

This Capacitor -discharge Electronic Ignition 
system was recently described in Practical 
Wireless and has proved extremely popular. 
We are able to offer the kit in two forms; the 
Standard kit containing the electronic com- 
ponents only, enabling the customer to tailor 
these to his own layout, or the De -luxe version 
containing a ready -drilled roller -trimmed 
printed circuit board and fully machined 
die-cast case with electrical connection block. 
Each kit is supplied with a custom wound 
transformer, first -grade components and full 
construction details. Suitable for 12V. systems 
only, pos. or neo, earth. All components 
available separately. Case size 4}" x 31" x 2" 

Complete assembly and wiring manual 25p. 
refundable on purchase of kit. 
Price : Standard kit .. £7.25 post free 

De -luxe EA- 75 post tree 
Trade enquiries invited. Mall order only. 

DABAR 
ELECTRONIC 
PRODUCTS 

Ma. LICHFIELD STREET, 
WALSALL, STAFFS. WS1 1U2 

Tel. Walsall 34385 

LOUDSPEAKER 

BARGAINS 

Fane Pop 100 watt 18" 8/15 ohm .. 
Fane Pop 60 watt 15" 8/15 ohm .. .. 
Fane Pop 50 watt 12" 8/15 ohm .. .. 
Top 20 12" 25 watt 8 or 15 ohm.. .. 
Top 10 10" 10 watt 8 or 15 ohm.. .. 
Baker Group 25 12" 25 watt 3, 8 or 15 ohm 
EMI 13 x 8, 3, 8 or 15 ohm 
EMI 13 x B with tweeter 3, 8 or 15 ohm .. 
EMI 13 x 8 twin tweeter 3, 8 or 15 ohm .. 
Handsome teak finish cabinet 17"x 10"x6" 

for above 13 x 8 units (p. 6 P. 35p) 
Celestion 8" Round 15 ohm .. .. 
Celestion PS8 for Unites .. .. 
Richard Allan 8" Round 8 ohm .. .. 
Fane 8" dual cone 8 ohm .. 
Handsome teak finish cabinet 17"x 10"x 6" 

to suit all above 8" units (p. & p 3511) 
Elac or Goodmans 8" x 5" 3, 8 or 15 ohm 
Handsome teak finish cabinet12" x 8" x 8" 

for above 8 x 5 units (p. & p. 25p) .. 
Goodmans 61" twin cone 8 ohm .. 
E.M.I. 10 x 6, 3, 8 or 15 ohm .. .. 
Fanez x4, 3or8 ohm 
Richard Allan 12" round 3 or 15 ohm.. 
EMI 2+" tweeter 3 ohm .. .. .. 
Plessey 3" 80 ohm .. .. .. .. 

Eagle CT10 tweeter .. .. .. .. 

£10'50 
811.15 
£9'25 
£8'75 
£3'25 
£8'S5 
£2'25 
£2 -OS 

£3'90 

£S-00 
£2-0S 
£2-S5 
£215 
£2'85 

£500 
£2-1S 

£3'45 
£2'45 
£2-1S 
£1-50 
£2'50 

-8S 
95 

£1'50 

All units guaranteed new and perfect. 
Prompt despatch p. & p. 25p per speaker. 

Send 9p stamps for our fabulous discount 
catalogue of radios, tape recorders, HIFI, etc. 

(illustrated). 

WILMSLOW 

AUDIO, M. O. Dept. 
10 Swan St., Wilmslow, 

Cheshire 

CLEAR TONE HI-FI LTD 
166, BLACKBURN ROAD, BOLTON, 
LANCS. Tel. 22636 1 

4, IRLAM SHOPPING CENTRE, IRLAM, 
MANCHESTER 

'ITEMS STARRED ON COMPARATOR DEMONSTRATION BOLTON 
eBOTH 

Rec. Our Rec. Our 
Retail Price Retail Price 

STEREO AMPLIFIERS (Cased) 'Connoisseur B02/SAU2 ... £31.00 E25 00 
*Leak Delta 30 ... ... £65.00 £49-00 *Connoisseur BD2/SAU2/ 
Leak Delta 70 ... ... £79.50 [61-00 P/C ... £38.00 £33'00 
**Alba UA700 ... £34.50 £24-00 *Goldring GL75 ... £40.15 £30'00 
*Metrosound ST2OE ... £39.50 £27.50 **Goldring GL75P ... £48-76 £36.00 
"Rotel 310 ... £45-00 £32.00 *Garrard 401/3009/2 arm ... £71'26 £53.00 
Rogers Ravensbrook 2 ... £52.50 £40.00 PI Spacer and Mtg. Board ... £6'00 £4'00 
**Armstrong 521 ... ... £5600 £45'00 Plinths and Covers Stocked 
*Leak 30+ ... £6250 £44.00 CARRIAGE £1 .00 
*Rogers Ravensbourne ... 
''Leak 70 

£64'00 
L7500 

£49-00 
£54'00 SPECIAL OFFERS ... ... ... 

CARRIAGE El -00 Garrard SP25 Mk 3 fitted in Teak 

SPEAKERS 
Veneer Plinth with Cover wired 
Din or Phono to order ... ... E13-00 

"Wharfedale Denton 2/pr. £39.90 £32'00 with 9TA/HC Cartridge ... ... £15.00 
"Wharfedale Linton 2/pr. £49'90 £40'00 with G850 Cartridge ... ... £17'00 
New Leak 150/pr. ... £49.90 E40.00 with G800 Cartridge £19 50 
R. Allen Flamenco/pr. ... £59.26 £46-00 SME 3009 Mk 2 Arm & Shell £3380 £24.00 
*New Leak 250/pr. ... £65.00 £48'00 Connoisseur ODI Kits £13.00 L10'S0 R. Allen Pavane/pr. .. £70.50 £49.00 CARRIAGE AND INSURANCE ON ABOVE 
*Wharfedale Melton 2/pr. £70.00 £50.00 ITEMS El -00 Celestion Dicton 15/pr. £7694 £60.00 
*Wharfedale Dovedale 3/pr.. £9000 £65.00 ALL ITEMS GUARANTEED. AFTER 
CARRIAGE El -00 SALES SERVICE. PRICE LIST ON 
CARTRIDGES REQUEST. 
*Sonotone 9TA/HC Dia £3.75 E2.00 STEREO TUNER AMPS 
*Goldring G850 Dia. £6.27 £4.00 *Leak Stereofetic/30 ... E131'03 £94 00 
*Goldring G800 Dia. £12-55 £6.50 *Leak Stereofetic/70 ... £143'53 £103.00 
*Shure M44.7 Dia.... £9.84 £7-50 CARRIAGE El .00 
*Goldring G800E Dia. £18.16 £11.00 
*Shure (155E Dia.... 
*Shure M75E/2 Dia. 
CARRIAGE FREE 

£1252 
£20.57 

E9'S0 
£14 00 BOLTON 

OPEN 9.00-5.30 Monday -Tuesday TURNTABLES 
**Garrard SP25 Mk. 3 ... £15 85 EIO'50 9.00-8.00Thursday-Friday 
*McDonald MP60 ... ... L15-20 £10 50 9.00-4.00 Saturday 
*Goldring GL69/2 .. . £27.60 1E19 SO CLOSED ALL DAY WEDNESDAY 
*Goldring GL69/2/P .. £3621 £26 00 CLOSED 1.30-2.30 Except Saturday 

943 

www.americanradiohistory.com

www.americanradiohistory.com


HI-FI DISCOUNT 
WAREHOUSES,I-_ 

Rec. Retail Comet 
STEREO AMPLIFIERS Price Price 
ALBA UA 700 34-50 2495 
ALPHA 212 By Highgate 36-75 26.95 
AMSTRAD Stereo 8000 Mk 2 27-95 17-95 
AMSTRAD I.C. 2000 4295 2795 
ARMSTRONG 521 5900 4495 
DULCI 207 2600 16.95 
DULCI 207M 3200 1995 
FERROGRAPH F307 Mk. II (cased) 6400 46.95 
FERROGRAPH F307 MII (Metalcase) 60.00 43-95 
GOODMANS Maxamp 54-00 37-95 
LEAK Delta 30 (cased) 65-00 51-95 
LEAK Delta 70 (cased) 7950 6395 
METROSOUND ST2OE 3950 2795 
METROSOUND ST60 7000 49-95 
PHILIPS RH 591 79-00 5495 
PHILIPS RH 590 5200 36-95 
PHILIPS RH 580 2900 19-95 
PIONEER SA500 5362 3695 
PIONEER SA600 83-75 5995 
PIONEER SA700 97-97 69-95 
PIONEER SA800 10921 7595 
PIONEER SA900 133 83 93-95 
PIONEER SA1000 13756 9595 
PIONEER Reverberation 202W 4635 33.95 
RANK Rotel 310 4750 3595 
RANK Rotel 610 7450 5395 
RANK ROTEL 210 34.90 24-95 
ROGERS Ravensbourne 59-50 42-95 
ROGERS Ravensbourne (cased) 64-00 47-95 
ROGERS Ravensbrook Mk. II 47-50 3696 
ROGERS Ravensbrook (cased) Mk.II 52-50 39-95 
SINCLAIR 2000 3500 23.7S 
SINCLAIR Project 60/2 x Z30/PZ5 23-90 1595 
SINCLAIR PROJECT 60/2 x Z50/ 

PZ8,trans 34-86 23-25 
SINCLAIR PROJECT 605 29-95 21-95 
SINCLAIR AFU 5.95 4.45 
SINCLAIR Neoteric 61-95 4395 
SINCLAIR 3000 45-00 3150 
TELETON SAO 206 3250 1825 
VOLTEX 100w. Stereo Discotheque, 

8 electronically mixed inputs 185.00 139-00 
WHARFEDALE Linton Amplifier 6000 4795 
All take both ceramic and magnetic cartridges. 
TUNERS 
ARMSTRONG 523 AM/FM 5422 42-95 
ARMSTRONG 524 FM 4217 3395 
ARMSTRONG M8 Decoder 9.50 7.70 
DULCI FMT.7 FM 25-10 1795 
DULCI FMT.7S Stereo 3379 27-25 
GOODMANS Stereomax 80-07 47-95 
LEAK Delta FM 7500 58'95 
LEAK Delta AM/FM 8950 69-50 
PHILIPS RH 690 45-30 36-50 
PHILIPS RH 691 85-80 69-95 
PIONEER TX500 AM/FM 66-09 5795 
PIONEER TX900 AM/FM 14715 11800 
RANK ROTEL 320 5494 4395 
ROGERS Ravensbourne chassis 59.63 4695 
ROGERS Ravensbourne In teak case 64-45 4895 
ROGERS Ravensbrook chassis 43.37 3495 
ROGERS Ravensbrook (cased) 49.39 38-95 
SINCLAIR 2000 45-00 34-95 
SINCLAIR project 60 tuner (stereo) 2500 1995 
TELETON GT 101 4393 3095 

All above Tuners are complete with MPX 
Stereo Decoder except where starred. 

TUNER/AMPLIFIERS 
AKAI AA 8500 221-85 17500 
AKAI 6600 137-34 10800 
AKAI 6300 12885 99.95 
AKAI6200 9156 79.95 
ARENA 2600 111-30 6895 
ARENA 2700 8883 73-95 
ARENA T9000 30345 28500 
ARMSTRONG M8 Decoder 9.50 7.70 
ARMSTRONG 525 9277 71-95 
ARMSTRONG 526 10572 84-95 
GOODMANS Module 80, 35w. RMS 9159 71-95 
GOODMANS Module 80 Compact 165.00 12900 
GOODMANS Model 110 FM/MW/ 

LW/SW 100W RMS 135.00 10800 
LEAK Delta 75 165.00 139.95 
MIDLAND 19/542 4958 3750 
PHILIPS 882 with stereo cas./rec. 9650 79-95 
PHILIPS RH 790 134.00 79 95 
PIONEER SX770 AM/FM 139-23 109-95 
PIONEER SX990 AM/FM 16783 12995 
PIONEER440 10418 8295 
ROGERS Ravensbrook Chassis 99.39 8195 
ROGERS Ravensbrook (cased) 108.43 8995 
ROTEL RXI50 69-90 5495 
TANDBERG 1171 110.00 91-95 
TANDBERGTR200 99.00 02.95 
TELETON F2000 5150 2095 
TELETON 7AT20 11975 69-95 
TELETON IOAT1 150w. RMS 160.00 94.00 
TELETON TFS50 7965 52-95 
TELETON TFS50 LA MW/LW/FM 86-64 90-95 
TELETON CR55 125-26 67-95 
WHARFEDALE 100-1 139.00 8995 
All the above Tuners and Tuner/Amplifiers take 
both ceramic and magnetic cartridges except Teleton 

F2000 which takes ceramic only. All include MPX 
Stereo Decoder with the exception of Armstrong 
where decoder is extra as listed. 

Rea Retail 
Price 

CARTRIDGES 
AUDIO TECHNICA AT66 647 
GOLDRING 800 1255 
GOLDRING 800E 18-16 
GOLDRING 800 Super E 2510 
GOLDRING CS90 Stereo 5.02 
GOLDRING CS91/E 7.53 
GOLDRING G850 6-27 
EMPIRE 10002E/X 6034 
EMPIRE 999VEX 4300 
EMPIRE 999TE,X 25-09 
EMPIRE 999SE/X 20-31 
EMPIRE 999E/X 1589 
EMPIRE 999íX 1255 
EMPIRE 909E/X 1237 
EMPIRE 909/0 9.26 7.75 
EMPIRE 90EEIX 9.56 7.95 
ORBIT Magnetic NM 22 .... Special 
ORTOFON SL15E 28 
ORTOFON 2 X 15K Transformer 7 

ORTOFON M15E 29 
SHURE M3DM 7 
SHURE M31E 11 
SHORE M32E 10 
SHURE M32-3 9 
SHURE M44-5 10 
SHURE M44-7 9 
SHURE M -44C 9 
SHURE M44E 11 
SHURE M55E 12 
SHURE M75G 16 
SHURE M75-6 16 
SHURE M75EJ 18 
SHURE M75E 20 
SHURE V15-11 39 
Starred cartridges above are ceramic. All 
magnetic. 
PICKUP ARMS 
GOLDRING Lenco 75 
GOLDRING Lenco L69 
SME 3009 with S2 Shell 
SME 3012 with S2 Shell 
TURNTABLES 

Comet 
Price 

4.50 
6.75 

1050 
15-95 
4.10 
6.00 
3.95 

5125 
34.95 
2100 
1695 
12-50 
1025 
995 

Price 2-95 
62 22 95 
00 4 95 

-08 23 50 
-16 4-75 
-63 8.70 
.73 8-05 
84 7-80 
73 7-19 

.84 715 
84 7-15 
63 7.95 
52 8 95 
99 13-75 
10 12-45 
78 14 95 

-57 13 50 
35 27 95 
others are 

1398 9.50 
1004 6-S0 
3328 24-95 
35-42 2645 

The following Turntables are complete with 
base, plinth, perspex cover and cartridge. 
Fully wired and ready for use. All at special 
prices. 
GARRARD SP25 Mk Ill with Goldring G.800 

Special Price £1995 
GARRARD SP25 Mk III with Shure M.44/7 

Special Price £2295 
GARRARD 5P25 Mk Ill with Shure M.55E 

Special Price £23 95 
GARRARD AP76 with Goldring G800 

Special Price £32.95 
GARRARD AP76 with Shure M55E 

Special Price £35.95 
GARRARD AP76 with Shure M75EJ 

Special Price £3995 
GARRARD 2025 with Sonotone 9TAHC 

Special Price £14.50 
GOLDRING 705/P with G850 26.00 £1695 
GOLDRING GL75 with G800 

Special Price £39 

GARRARD SP25 Mk III 
GARRARD SL65 B 
GARRARD SL95 B 
GARRARD 401 
GARRARD SL72 B 
GARRARD Zero 100A 
GARRARD Zero 1005 
Base and Cover to fit GARRARD 

SP25, SL55, SL65B Special Price 3.95 
GARRARD 40B 1334 1049 
GARRARD AP76 2785 18 90 
GOLDRING GL69 Mk. 11 2760 19.50 
GOLDRING GL69P Mk. II 36-21 26-95 
GOLDRING GL75 40-15 2995 

15-85 
20.48 
49-23 
39-26 
3183 
56.25 
51 75 

9.95 
13.45 
3295 
27-45 
23-95 
4295 
4195 

DRIVE-IN CAR PARK 

COMET or 
after - sales service 
THROUGHOUT THE U.K. 

Pictured, Service Dept. 
at Clough Rd., Hull 
also at Leeds, 
Stockton, Goole, 
Wakefield, Doncaster, 
Bridlington, Birmingham 
Edinburgh, Leicester 
and Rochdale 

GOLDRING GL75P 
GOLDRING Covers for 69P and 75P 
GOLDRING C99 -plinth and cover 

for G99 1105 975 
GOLDRING G99 2689 1995 
GOLDRING G101P 28.68 22-95 
GOLDRING GL72 Chassis 28-68 22-95 
GOLDRING GL72P 37-29 2995 
GOLDRING GL85 6274 47-95 
GOLDRING GL85P 7278 SS -9S 
GOODMANS 3025 37-74 2195 
McDONALD MP 60 15-20 1095 
McDONALD 610 1928 1450 
McDONALD HT 70 21.22 17.50 
McDONALD HT70 Inc. plinth 6 coy. 3068 24-95 
Base and Cover for McDONALD 

MP 60 and 610 Special Price 4.25 
PHILIPS GA146 30-35 23-95 
PHILIPS 202 Electronic 6650 49-95 
PHILIPS 308 transcription unit com- 

plete with base and cover 3760 29-95 
PIONEER PL12A with base 6 cover 48.34 3695 
THORENS TX25 cover 8.52 6.95 
THORENS TD125 7603 5095 
THORENS TD125AB 11557 94.50 
THORENS TD150 Mk. n 34.67 28.95 
THORENS TD150A Mk. II 4440 3450 
THORENS TD150AB Mk. II 4805 4025 
THORENS TXI1 Cover 4.28 3.75 
WHARFEDALE Linton with base 

and cover and Shure M447 cartridge 35-00 2695 
SPEAKERS 
ARENA HD 227 (pair) 42-00 26-95 
AKAI SW 155 5848 39.95 
B 6 W Model 70 15950 114.95 
B 6 W DM3 6300 4640 
B. and W DM1 (per pair) 7694 6295 
CELESTION Ditton 120 (per pair) 57-70 4505 
CELESTION Dicton 15 38-47 3195 
CELESTION Dicton 25 65-00 4605 
CELESTION DITTON 44 54-00 4295 
GOODMANS Minister (per pair) 48.20 3795 
GOODMANS Havant (per pair) 56'00 4305 
GOODMANS Magister 62-50 4195 
GOODMANS Double Maxim 33.00 25.95 
GOODMANS Mezzo 3 3400 2495 
GOODMANS Magnum K2 44.00 309S 
GOODMANS Dimension 8 6900 4995 
GOODMANS DIN 2ONT kit 12-54 9.95 
KELETRON KN400 2 -speaker Sys- 

tem (pair) 1610 1295 
KN600 3 -speaker System (pair) 28.86 1895 
KN800 3 -speaker System 15-90 1095 
KN1100 4 -speaker System 2040 1420 
KNI600 3 -speaker System 25-20 1695 
KN2100 3 -speaker System 3060 20.05 

LEAK 150 (per pair) 4990 3795 
LEAK 250 (per pair) 65.00 40.95 
LEAK 600 49.50 3595 
LOWTHER Acousta (with PM6) 52.50 45.50 
LOWTHER Acousta (with PM7) 65.00 5400 
LOWTHER Ideal Baffle 37-50 3200 
METROSOUND HFS 103 (pair) 3005 2395 
METROSOUND 202 21.50 15.95 
PHILIPS RH 411 (pair) 2120 1695 
PHILIPS RH 481 (pair) 2120 1695 
PHILIPS RH 482 (per pair) 34-70 26-95 
SINCLAIR 016 8.95 6115 
STE -MA 400 24.00 1695 
TANDBERG TAN 7 28.00 2395 
TANDBERG Tan 11 (per pair) . 38.00 3195 
TANDBERG TAN 15 45-00 35.95 
VOLTEX (Teak) pair 2050 14-95 
WHARFEDALE Speakers 

Denton Mark II (per pair) 3990 3105 
Linton Mark II (per pair) 4990 39-95 
Melton Mark II 35.00 2705 
Dovedale 3 45.00 2695 
Rosedale 65.00 4850 
Triton (pair) 72-16 37.95 
Unit 3 Speaker Kit 12-53 070 
Unit 4 Speaker Kit 18.00 12.50 
Unit 5 Speaker Kit 26.00 18-60 

Rec. Retail Comet 
Price Price 
48-76 3595 
448 375 
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(OVER 1,520 sq. yds.) 

OVER 1000 ITEMS 

ltamo 
PHILCO Ford M1500 
PHILIPS 580/481/105 
PHILIPS GF 823 
PHILIPS GF 824 
PHILIPS RF 833 
PHILIPS GF 834 
PHILIPS GF 417 
PYE Black Box Unit Stereo 1022 
STEEPLETONE Stereo system 
TELETON STP 8 -track Stereo 

System 
ULTRA 6405 

HMV 2452 
HMV 2450 with stereo radio 
MARCONI 4450 with radio 
MARCONI 4452 
METROSOUND Stereo 1010 com- 

plete with speakers 79 34 
MURPHY Studio One with Stereo 

86-84 
99.93 
7100 
4780 
67.10 
67.10 
86.40 
9608 
93.45 
4175 

CON 

MI 
9A 

CHASSIS SPEAKERS 
GOODMANS Axiette8 7.81 
GOODMANS Twin-axlette 8 8.84 
GOODMANS Axiom 201 14.45 
GOODMANS Axiom 401 17.86 
GOODMANS Twin Axiom 10 9.86 
GOODMANS Audiom 8P 5.35 
GOODMANS Audlom 10P 5.83 
GOODMANS Audlom 12P 1237 
GOODMANS Audiom 1SP 20.00 
GOODMANS Audiom 18P 3400 
GOODMANS ARU172 4.50 
GOODMANS Trabas 100 8.60 
GOODMANS Axent 100 8.90 
GOODMANS Midas 650 12.95 
GOODMANS Attenuator 3.55 
GOODMANS Crossover Networks 

X0/950/5000 9'75 
GOODMANS Crossover Networks 

XO/950 7.40 
GOODMANS Crossover Networks 

X0/5000 
WHARFEDALE 81n.Bronze RS DO 
WHARFEDALE Super 8/RS DD 
WHARFEDALE Super 10 RS DO 
WHARFEDALE WMT1 Matching 

Transformer 0.84 

HI-FI STEREO SYSTEMS COMPLETE 

le "Nr 

Rec. Retail Comet 
Price Price 

ALBA UA552 
ALBA UA662 
AMSTRAD Stereo 1000 
DECCA Sound 613 
DECCA Sound 614 
DECCA Sound 1204 
DECCA Compact 3 
FERGUSON 3423 
FERGUSON 3425 with radio 
FERGUSON 3450 with radio 
FERGUSON 3451 
FIDELITY UA2 Music Master 44.41 
FIDELITY UA1 Music Master with 

radio 103.29 
GOODMANS Module 80 Compact 

System FM/35W. R.M.S. (less L/S) 18500 

2.65 
4.82 
8.19 

11.20 

45.88 
60.32 
4800 
7014 
56-55 
8944 

118-58 
11415 
140.10 

72,40 
99-50 

8-25 
8-95 

10-45 
13-85 

7.50 
4-05 
4-50 
9-50 

18-50 
25.95 

3-25 
5-50 
4 95 
8.50 
2 25 

7 15 

5 50 

1 85 
3 50 
8.75 
9 S0 

0.70 

35 50 
46 95 
36 95 

57 95 

54 95 

72 95 
10395 
89 95 

109 00 
61 95 
79 95 
34 95 

79 97 

129 00 

SPECIAL OFFER 
GOODMANS Max -amp Stereo 

Amplifier, Goodmans Stereo -max 
AM/FM Tuner with Decoder. Pair 
of Goodmans Magnum K2 Spea- 
kers. Garrard A.P.76 Turntable 
In base, complete with cover and 
Goldring 5.800 Cartridge. Beauti- 
fully finished In Walnut 25713 155 00 

H.M.V. 2404/5/8 with radio 19800 153 00 
65 65 54 95 

134.20 109 00 
72 40 58 95 
7800 57 95 

55 95 

89.95 
8910 
55 95 
37 95 
53 95 

52 95 
66-95 
69 95 
69 95 
33 95 

54.75 47 00 
7700 8495 

TAPE RECORDERS AND TAPE DECKS 
AKAI 1720L 4 -track Stereo 83.73 81 95 
AKAI 40000 4 -track stereo deck 89.95 65 95 
AKAI CR80D 8 -track stereo tape 

deck 79 95 58 95 

Open daily to 
the public from 
8-0 A.M. until - 
8 -30 P.M. MON. 
1-0 P.M. TUES. 
8-0 P.M. WED. 
8-0 P.M. THUR. 
8-0 P.M. FRI. 
8-30 P.M. SAT. 

Customers are 
weloome to call 
Ample oar parking 
f.Wlitka 

4 LWAYS IN STOCK 
ALL FULLY GUARANTEED - 

WITH AFTER -SALES SERVICE 
All items offered are brand new, latest models in manufacturers' sealed cartons 

tape recorder 
FERGUSON 3245 Twin track 
FERGUSON 3246 4 -track 
FERGUSON 3247 4 -track 
FERGUSON 3248 4 -track 
FERGUSON 3252 4 -track 
FERGUSON 3258 4 -track 
FERROGRAPH 7022 -track tape deck 22022 
FERROGRAPH 704/W 4 -track tape 

deck 
FERROGRAPH 722 
FERROGRAPH 702 Dolby 
FERROGRAPH 724 

Rec. Retail 
Price 

AKAI CR80 8 -track stereo recorder 99-95 
AKAI X2000 145.95 
AKAI 100050 153-00 
AKAI 200050 289.00 
BUSH Discassette DC70 21.19 
BUSH TP60 Cassette tape recorder 2838 
BUSH TP70 Cassette. battery/mains 

28.91 
35.70 
42.55 
47-95 
53.75 

100.52 
72.40 

220.22 
256-52 
272-25 
256.52 

FERROGRAPH 722 Dolby 30855 
GRUNDIG C200 De Luxe Cassette 3845 
GRUNDIG TK 121 twin track 5790 
GRUNDIG TK 141 4 -track 6390 
GRUNDIG TK 146 4 -track Auto 88.90 
GRUNDIG 222 stereo cassette 59.85 
GRUNDIG TK 147 4 -track Auto 95.75 
MIDLAND TC 144 cassette 1800 
PHILIPS 2202 cassette 2690 
PHILIPS 2204 cassette, battery/mains 3230 
PHILIPS 3302 cassette 23.05 
PHILIPS 4303 new release 
PHILIPS 4307 4 -track 
PHILIPS 4308 De luxe 4 -track 
PHILIPS 44042 -track stereo recorder 
PHILIPS44074-track stereo recorder 
PHILIPS 4500 4 -track stereo tape 

-deck 
PHILIPS 4408 4 -track stereo 
PHILIPS 2503 Cassette Stereo 

tape deck 52.05 
PHILIPS 2400 stereo cassette less 

L/S 65.55 
PYE Cassette Recorder/Radio 9000 

battery/mains 
PYE 9109 cassette 
PYE 9116 Stereo cassette 
TANDBERG 1841 4 -track stereo 

tape deck 
TANDBERG 3021 X twin track stereo 
TANDBERG 3041X 4 -track stereo 
TANDBERG 4021X twin track stereo 
TANDBERG 4041X 4 -track etereo 
TANDBERG 6041X 4 -track stereo 
TANDBERG 6021X twin track stereo 
TELETON 8100 cassette 
TELETON TC110 cassette battery/ 

mains 
TELETON TRC130 cassette with 

VHF/AM Radio, bait./mains, twin 
motora 40-31 

TELETON 511 battery/mains 
cassette 2950 

WHARFEDALE Dolby DC9 cas- 
sette stereo tape deck 11000 

40.55 
4780 
55.40 
91.70 
108.20 

12165 
134.20 

43 86 
2304 
6555 

6800 
10700 
107-00 
17400 
17400 
188-00 
18800 
26.75 

Comet 
Price 
75-95 

11100 
117 00 
218.00 
16.95 
2395 

23 S0 
27 95 
32 95 
37 95 
41 95 
80 95 
5595 
185 00 

185 00 
209.00 
229.00 
20900 
282 00 
28 95 
42 95 

47 95 
53.95 
47.95 
79 95 
1195 
21 95 
25 95 
17 50 
32 SO 
36 95 

44 95 
89 95 
88.95 

95 95 
105 95 

45 95 

58 45 

35-95 
1895 
51 95 

57 50 
91 00 
89 95 

145 00 
143 95 
158 95 
158 00 

14 95 

28.79 18 95 

BASES AND COVERS 
GARRARD WB1 Base 3-71 
GARRARD WB4 Base 5.49 
GARRARD SPC1 Cover 3.80 
GARRARD SPC4 Cover 4.27 
Special offer of Base and.Cover to fit 
GARRARD SP25, SLS5, SL85B and 3500 

Special Price 3.95 
GOLDRING Plinth 75 8.80 7.00 
GOLDRING Plinth 69 8.60 7.00 
GOLDRING Covers for 69P and 75P 4.48 3-75 
THORENS TX25 (for TD125AB) 8.52 8.95 
THORENS TX11 Cover 4.26 3.75 
Base and Cover for TD 125 15.04 1245 
SME Plinth System 2000 41.36 33.50 
MOTORBOARDS only 5.22 3.25 

27 95 

14'00 

94-50 

3 25 
4.75 
295 
275 

Complete Price List FREE on request) ,O_ST HIGH FIDELITY 
DISCOUNT WAREHOUSES 
(Dept. P.W.) Reservoir Rd., Clough Rd., Hull HU6 7Q0 Tel. 407906 and 407877 
(Dept. P.W.) 68A Armley Rd., (Artist St.), Leeds LSI2 2EF Tel. 32055 (5 lines) 
(Dept. P.W.) Teesway, Portrack Lane, North Teesside Industrial Estate, Teesside, 

T518 2RH Tel. 66132 and 65215 
(Dept. P.W.) Heeler Road, Sally Oak, Birmingham Tal. 021-472 6181 

(Dept. P.W.) 7, Newhaven Road, Edinburgh EH6 5QX Tel. 554 8501 

(Dept. P.W.) triton Street, Leicester Tel. 52236 

(Dept. P.W.) Well l' th' Lane and Corner of Queensway, Rochdale 
Tel. 50606 

Comet guarantees [Fat all prices quoted are genuine. All Items offered available at these prices 
at the time this Issue closed for preen. Add 75p for postage packing and Insurance on all orders 
(Cartridges 20p) or If Seeurleor delivery required add 81.75 only. Make cheques, Money 
Orders payable to "COMET" 

COMPLETE HI-FI 
SYSTEMS 
Completely wired mounted 
and ready for use 

Rec. Retail Comet 
Price Price 

GOODMANS AUDIO SUITE, 
Goodmans Maxamp stereo ampli- 
fier, Goodmans stereomax AM/ 
FM Tuner with decoder. Pair of 
Goodmans Magnum K2 speakers, 
Garrard AP76 turntable In base, 
complete with cover and Gold- 
ring 5800 Cartridge. Beautifully 
finished In walnut 25713 165 95 

THORENS TD 150A8 Mk. Il with 
TX11 dust cover, SHURE M55E 
Cartridge, LEAK Delta 70 Ampli- 
fier, 2 Wharledale Dovedale 3 
Speakers 234 33 165 95 

TELETON STP 801 Stereo 8 track 
tape Audio system complete with 
speakers 54.75 47 00 

GARRARD AP78 with base ánd 
cover with Shure M55E cartridge 
Arena AM/FM and SW Tuner/ 
amp end 2 Goodmans Mezzo III 
speakers 229.43 149 00 

COLORING GL75 complete with 
base and cover, G800 Cartridge, 
Wharfedale 100-1 Tuner/Amp 
and 2 Wharfedale Dovedale III 
speakers 294.79 183-80 

GOODMANS Module 80 Tuner/ 
Amplifier, Garrard AP76 Turn- 
table with Goldring G800 Cart- 
ridge and 2 Goodmans Minister 
Speakers 189.95 137.95 

COLORING 705P turntable fully 
wired, complete with Goldring 
850 Cartridge, Amstrad stereo 
8000 amplifier and 2 Metrosound 
103 speakers. 8100 49.95 

METROSOUND 448 8 -track stereo 
play-back unit complete with 
2 HFS 103 Speakers 8356 70.95 

LINTON Systems with Wharfedale 
Linton Amplifier, Linton Turntable 
with Shure M47 Cartridge and pair 
of Linton Mk II Speakers 14490 10985 

ARENA 10395 5995 

AMSTRAD 8000 Mk. 11 Amplifier, 
Gerrard SP25 with 5800 cartridge 
including base, plinth and cover and 
pair of Voltas speakers 8245 5195 

PHILIPS 308 Transcription Turn- 
table, complete with plinth, baie 
and cover and fitted with Empire 
909E/X cartridge, Rank Rotel 310 
Amplifier end pair of Wharfedale 
Triton Speakers 16983 112.00 

Free 
Technical 
Advisory 
Service. If 
in doubt, 
ask us! 

SECURIÇpR cERIE 
PfCIAI DEL' 

' 
t - 

All in -stock items delivered by 

SECURICOR 
WITHIN 72 HOURS 

(Add £1 75 only for Securicor delivery) 
ALL GOODS FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 9p per word (minimum 12 words), box number l0p 
extra. Semi -displayed setting £6.50 per single column inch. All cheques, postal orders, etc., to be made 
payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 

be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad- 

vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. 

Miscellaneous 

... LOTS OF 
suppliers forget to tell you that their 
metal locators won't function until you've 
first got a transistor radio with which to 
beat the locators signal. The BOFFIN 
TREASURE PROBE, however, comes 
to your doorstep with PRINTED - 
CIRCUIT BOARD, all ELECTRONIC 
COMPONENTS, ready -drilled box to 
put it in plus search -coil and earphone. 
Think of the tun you'll have BEACH- 
COMBING with the sensitive TREAS- 
URE -PROBE, and the expectancy of 
hearing its LOUD 'BEEP' tell you 
"YOU'RE ON TO SOMETHING". GET 
YOUR TREASURE -PROBE, SEND E495 
NOW! 

BOFFIN PROJECTS 
4, CUNLIFFE RD. 
STONELEIGH EWELL 
SURREY 

Designed by GERRY BROWN & JOHN 
SALMON and presented on TV 

DO-IT-YOURSELF . . .. we stock a large range 

of audio and electronic components st very com- 

petitive prices, e.g.: chassie speakers, cross -over 

networks, hl -3 speaker kits (Wharfedale & Peerless), 

BAP sound absorbent, speaker grille fabrics. 
inductors, resistors, electrolytic. (reversible and 

polarised), transistors, etc. Send for FREE list. 

(2 s 3p stamps for fabric eamp!es). Mail order 
ONLY. No callers please. 

UDIOSCAN Dept. PW2.72 

4, PRINCES SQUARE, 
HARROGATE. YORKS. 

-SYNTHESISER 

MODULES MODULES 
Send SAE for details of voltage - 
controlled 

óóé ñóaa°F< 

modules for synthe- 
siser construction to D.E.W. 
Ltd.. 254 Ringwood Road, Fern- 
down, Dorset. 

1111M91-0 
electronics 

1972 CATALOGUE 
10p post free 

56 FORTIS GREEN ROAD, LONDON N10 IHN 

THE NEW 

ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- 
tric 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 21p stamp. 

TOP TRANSISTORS - 
Brand New and Individually Tested Tnn - 

sistors supplied unmarked, but packed 
separately for identification and guaranteed 
to be within their correct specification or 
money refunded. All at 9p. each or 

Any 25 transistors for only £.1.90 
ACY22 BFY51 0072 2N3702 
BCI08 BFY52 OC202 2N3703 
BCI09 BSY27 ZTX300 2N3705 
BC 168 OC45 2N706 2N3706 
BC169 0071 2N2926 2N3708 

Money back guarantee, P. & P. 10p. 

J. M. KING (U) 
17 Buckridae, Portpool Lane, London, E.C. I 

12 VOLT 

FLUORESCENT LIGHTS 

Beat Power Cuts, 12 ins 8 watt Tube, Ideal 
for Caravan, Tent, Emergency Lighting etc, 
Fully Transistorised, Low Battery Drain, 
With ON/OFF Switch and 12v Socket to 
Run ocher Lights or 12V Equipment. 
Unbeatable at 1.4.9sa 

rrJJ JJ11II post paid 
or in kit form £2.90 
SALOP ELECTRONICS Callers welcome 
23 Wyle Cop 
Shrewsbury, Shropshire S.A.E. for lists 

TAPE HEADS 
PICK-UP 

CARTRIDGES 
SERVICE MANUALS for Pre 1958 
H.M.V. and E.M.I. MODELS. 
Radio and Record Player Manuals 
25p each. Television Manuals 
37,2p each. Send C.W.O. stating 
model required. 
Send stamp for comprehensive 
lists of transformers, condensers, 
resistors, cartridges and tape 
heads. 

R.D.I. LTD., 
Chilton Works, Garden Road, 

Richmond, Surrey. 

i 

JOHN SAYS... 
RING MODULATOR by Dewtron is 
professional, transformerless, 5 -transistor, 
has adjustable FIlF2 rejection. Module £7. 
Unit 03.90. WAA-WAA Pedal kit of all 
parts, incl. all mechanics & instr. Only 
[2.95. AUTO RHYTHM from Dewtron 
modules. Simple unit for waltz, foxtrot 
etc. costs under CIO in modules. SYNTHE- 
SISER MODULES and other miracles. 
Send 15p for illust. list. 
D.E.W. Ltd., 254 Ringwood Road, 
Ferndown, Dorset. i 

RECORD TV SOUND using our loud- 
speaker isolating transformer. Pro- 
vides safe connection to recorder. In- 
structions included. 70p +10p P&P. 
CROWBOROUGH ELECTRONICS 
(P.W.), Eridge Road, Crowborough, 
Sussex. 

GENUINE FULL SIZE 
18 element TV aerial . 

as used by leading 
rental companies 
FOR ONLY 

£1.99 625 

yourself. Receives BBCF, 
and ITV on UHF \ channels, colour and 

BBC2 

+ 34p p&p. - black/white. 18 element aerial 
with grid reflector for better 

reception. A proper aerial, usually 
supplied only by riggers. Buy now 

and cut out the middle man. An Ideal 
aerial for the person who likes to do It 

himself. Complete with fixing clamp and 
instructions. Money hack guarantee. Use inside or out. 

A fantastic buy. 
Kaye hey and do -it - 

IMPERIAL TRADING 
Dept. PW10), 45 AEEWEIGHT ST., 'NOTTINGHAM 

BUILD IT in a DEWBOX quality 
cabinet. 2in x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN- 
DOWN, Dorset. S.A.E. for leaflet. Write 
now-Right now. 

TRANSISTOR OPTICAL Burglar/Fire/ 
UFO Circuit, 60p. TV Notes UFO Detec- 
tion, Two Optical Circuits, 50p. Port- 
folio UFO Patterns, Map £1. R & E 
Publications, "Highlands" Needham 
Market, Suffolk. 

NO NEED TO WORRY ABOUT 
A TRANSMITTING LICENCE 

because this GPO approved transmitterlreceiver 
kit does not u e R.F. and you can get one easily. 
Your transmissions will be virtually SECRET since 
they won't be heard by conventional means. 
Actually it's TWO KITS IN ONE because you get all 
the printed -circuit boards and components for both 
the transmitter AND receiver. You're going to find 
this project REALLY FUN -TO -BUILD with the 
EASY -TO -FOLLOW instructions. An extremely 
flexible design with quite an AMAZING RANGE-. 
has obvious applications for SCHOOL PROJECTS. 
LANGUAGE LABORATORIES, SCOUT CAMPS, 
etc. 

GET YOURS ! SEND [5.20 NOW 
TO. 'BOFFIN PROJECTS' 

DEPT. KW2010 
4 CUNCLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

WORLD RADIO TV Handbook 1972, 
post free £2.25. World Radio Bulletin. 
fortnightly from Denmark, £2.55 sur- 
face mail, £3.17 airmail. S.A.E. for 
sample. Ordered together 35p off. 
McGarva, Chambers Street Union. 
Edinburgh 1. 
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Aerials Service Sheets 
Direct from the 
Manufacturers 

U.N.F. AERIALS viregzersza Nt 

Adl/ 
10 Element 

i125 
14 Element 18 Element 
£1.50 01.75 
Ready a,senel,d add ¿Op 
allow 32 p carnage and {memo 
Please state which rhannell o, group 

APEX AERIALS (P.W.) 
ALBAN WORKS, MARY St, JOHNSTONE. RENE REWSMIRE 

BAINES for HIGH FREQUENCY AERIALS 
AND FITTINGS 

POSTAGE PAID ON ALL, AERIALS INLAND 
UHF MULTIBEAMS: These aerials are high 
gain, broad banded and supplied complete with 
a clamp for mast fitting. MBM 10, £ 1.90: 
MBM 18. £2.65: MBM 30. £3.60: MBM 38. 
£5.110: MBM 46. £5-S0. BBC 405 AERIALS: 
Dipole, £1.75; H, £2.50: X. £2.40. ITA 405 
AERIALS: 5 element, £2: 8 element, £2.70. 
FM for MONO or STEREO: Dipole, £ 1.40: 
2 element, £2. COMBINED BBC/ITA 405: Di- 
pole and 5. £2.70; H and 5, £4.10. ACCES- 
SORIES -Postage by Weight. 6" Chimney 
lashings, £1: 12", £ 1.15. 6 wall bracket. 45p: 
12", £1.55. 5'X1" poles. 55p. Clamps 1"X1". 
25p; 2" X 1", 95p. Co -ax 5p and UHF 9p. Co- 
ax plugs. box. 
Masthead, paid. Set 

postgepaid. Pleasechannels 
all aerial orders. 

R. BAINES, 11 DALE CRES., TUPTON, 
CHESTERFIELD 

Service Sheets 

TRADER SERVICE SHEETS 
40p. each plus postage 

We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisione -Manuals for some. 

Cheques and open P.0.5 returned if sheets not 
available. 

OAKHIELD ENTERPRISES 
LIMITED 

22 CHURCH ROAD, 
TUNBRIDGE WELLS, KENT 

Make Model Radio/TV 

1971 List now 
available at lop 
plus postage 

From __.........___ 

Address 

If list is required 
indicate with X 

enclose remittance of 
(anda stamped addressed envelope) 

s.a.e. with enquiries please 

MAIL ORDER ONLY 

SERVICE SHEETS. Radio, TV etc. 8,000 
models. List lop. S.A.E. enquiries. 
TELRAY, 11 Maudland Bank, Preston. 

4- Service Sheets and Manuals 4 - 
COVERING RADIOS, TELEVISIONS, TAPE RECORDERS, RECORD PLAYERs, ETC. FROM 1933 UP-TO-DATE 
FROM 40P. EACH - 1971 SERVICE SHEET INDEX LIST 20P. - S.A.E. WITH ENQUIRIES PLEASE 

I NEW BOOKS 8 PUBLICATIONS Price + Post 
BEGINNER'S GUIDE TO RADIO by Gordon J. King. 7th Edition. 204 pages LI 00 10p 

BEGINNER'S GUIDE TO TELEVISION by Gordon J. King. 208 pages £1.10 lop 
RADIO VALVE AND TRANSISTOR DATA by A.M. Ball. 9th Edition. 232 pages L0.75 ISp 
UNDERSTANDING THE SEMICONDUCTOR by C.N.G. Matthews. 128 pages £1.00 10p 
UNDERSTANDING TELEVISION by J.R. Davies. 512 pages . L1 88 20p 
THE PRACTICAL AERIAL HANDBOOK by Gordon J. King. 232 poses L2 70 15p 
COLOUR TELEVISION PICTURE FAULTS by K.J. Bohlmm. AM.Inst.E. Illustrated ln Colour. . L2.50 15p 
T.V. FAULT FINDING BOOK by Doto Publications Ltd. 405/625 Edition. 124 pages. . . . . L0.50 7p 
1971-1972 MUL LA RD DATA BOOK. Data on Valves & Semiconductors - LO 30 Sp 
1970-1971 MOLLARD DATA BOOK. Data on Valves & Semiconductors L0.20 5p 
TRANSISTOR EQUIVALENTS & SUBSTITUTES HANDBOOK by B.B. Baboni L0.40 5p 
RESISTOR COLOUR CODE INDICATOR DISC . . . LO 10 3p 

Send S.A.E. for 'FREE' List of Practical and Technical Books on Radio & Television now available to: - 

BELL'S TELEVISION SERVICES 
Albert Place, Harrogate, Yorkshire. Telephone 0423-86844 

SERVICE SHEETS (1925-1971) for Tele- 
visions, Radios, Transistors, Tape Re- 
corders, Record Players, etc., by return 
post, with free Fault -Finding Guide. 
Prices from 5p. Over 8,000 models 
available. Catalogue 13p. Please send 
S.A.E. with all orders/enquiries. Hamil- 
ton Radio, 54 London Road, Bexhill, 
Sussex. Telephone Bexhill 7097. 

RADIO, TELEVISION and Tape Re- 
corders, 50 mixed odd sheets 50p. Also 
large stock of Obsolete/Current 
Valves. John Gilbert TV, 1B Shepherds 
Bush Road, London W6. 01-743 8441. 
SAE enquiries. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T,V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 25p each. 

"PLEASE ENCLOSE LARGE S.A.E. 
WITH ALL ENQUIRIES & ORDERS" 
Otherwise cannot be attended to 

(Uncrossed P.O.'s please, original 
returned if service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 
We have the largest supplies of 

Service Sheets (strictly by return of post). 

Please state make and model number 

alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Ma I order only. 

Wanted 

WE BUY New Valves and Transistors. 
State price: A.D.A. MANUFACTURING 
CO., 116 Alfreton Road, Nottingham. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S WIRELESS 
STORES, 55 Worcester Street, Wolver- 
hampton. 

CASH PAID for New Valves. Payment 
by return. WILLOW VALE, ELEC- 
TRONICS, 4 The Broadway, Hanwell, 
London, W.7. 01-567/5400-2971. 

TOP PRICES PAID for NEW VALVES 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (CI, 
367 Kensington Street, Bradford 8. 

Yorkshire. 

HIGHEST POSSIBLE cash prices for 
Akai, B. & O., Brenell, Ferrograph, 
Revox, Sanyo, Sony, Tandberg, Uher, 
Vortexion, etc. 9.30-5.00. 01-242 7401. 

For Sale 

YUKAW so,,mF ssovu nyc 

SELF -UMW( -"- 
aetteee air drying GREY NNW R 

AioWt OR BLACK WRINKLE 

(CRACKLE)Pi111shes 

Yukan A.ro,d ,PrayMt contains es. As. 
gryii uraEle canins 

IabÑ n , er`biue 
king 

nodern EmbaI el,ck Wnoi.IC.uklq 

, 81ac , Anb j app. wll. 
wrda¡ onSri 
SPECIALOFFES, el <an plue nnal,rancl,rabie 

aétnu.r n.nm. Lam, m°n`,m. bee. ear.mg, 
Cp II P 1 PI ol n d p 

m,r (nole. e.r quaptl) aiso aua,INie. Pmue enti', 
ch"'' 

or 
crossed P.O. for total amount direct ro 

°'^ TUKAN ima,ED6WANEROAD. 
r LONDON,W118N 

ñeñ.iM y 
ce.. né 

I:.: nd ; . M maPal 

Orpn - wPP1Y you' 
oP: ,u d.r úw.d,r. aw.d Tn..a.r .h,n'n. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

MORSE MADE i 
EASY ! 

FACT NOT FICTION if you start RIGHT 
you will be reading amateur and commercial Morse 
within a month (normal progress to be expected). 

Using scientifically prepared 3 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's as easy as 
learning a tune. 18 W.P.M. in 4 weeks guaranteed. 
Complete Course £4.50 (Overseas £1.00 Extra) Detail. 
only 4p stamp. 01-680 2896 or 01.868.3256. 
03B5C (Box 19), 46 OREEN LANE, PTIRLEY. SURREY 

Educational 

CIE, AMSE, City & Guilds, etc., on 
'Satisfaction or Refund' terms. Thou- 
sands of exam- successes. Postal 
Courses for all branches of Engineer- 
ing. Illustrated prospectus FREE. 
Please state subject of interest: BIET, 
(Dept. H.8), Aldermaston Court, Read- 
ing, RG7 4PF. 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 
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TELEVISION TRAINING 
(MONOCHROME AND COLOUR) 

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16 
months' duration, with daily attendance, are available for beginners and shorter courses for men with 
previous training in Electronics and Radio. Training courses in Marine Radiocommunication and Radar are 
also available. Write for prospectus to: London Electronics College, Dept. A/2, 20 Penywern Road, 
Earls Court, London SW5 9SU. Tel. 01-373 8721. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at honte lot a progres- 
sive post in Radio, TV & 
Electronics. Expert tuition for 
C & G (Telecoms Techn's Cert 
and Radio Amateurs') RTEB, 
etc. Many non -exam courses 
including Colour TV Servic- 
ing, Numerical Control and 
Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541 INTERTEXT HOUSE, 
STE WARTS RD., LONDON, SWS 4U1 

"ACCREDITED BY THE CACC" 

RTEB CERTS., City & Guilds, Colour 
TV, Radio, Computers, Radio Ama- 
teurs Cert., Practical Electronics (with 
kit). Thousands of successes. Send 
for full details of Home Study Courses 
and illustrated book -FREE: BIET, 
(Dept. H.7), Aldermaston Court, Read- 
ing, RG7 4PF. 

Situations Vacant 

RADIO 
OPERATORS 
DO YOU HAVE PMG I, PMG II, MPT 
2 YEARS OPERATING EXPERIENCE? 
Possession of one of these qualifies you for con- 
sideration for a Radio Operator post with the 
Composite Signals Organisation. 

On satisfactory completion of a 
7 -month specialist training course, 
successful applicants are paid on 
scale rising to 02200 pa; 
commencing salary according to 
age -25 years and over f1548 pa. 
During training salary also by age, 
25 and over [1152 pa with free 
accommodation. 
The future holds good 
opportunities for established (i.e. 
pensionable) status, service 
overseas and promotion. 
Training courses commence every 
January, April and September. 
Earliest possible application 
advised. 
Applications only from British - 
born UK residents up to 35 years 
of age (40 years if exceptionally 
well qualified) will be considered. 
Full details from: 
RECRUITMENT OFFICER, 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS, 
Room A/I10s Oakley, Priors Road, 
CHELTENHAM, Glos. GLS2 SA1 
(Telephone: Cheltenham 21491, Ext. 2270) 

Situations Vacant 
EAGLE INTERNATIONAL require 
Audio Engineers; excellent prospects. 
Must be fully conversant with Stereo 
Amplifiers, Tuners, Multiplex. etc. 
Contact Mr. Morrow 01-903 0144. 

Receivers and Components 

nippibooutJ 
PRINTED WIRING BOARD for transistor circuits 

BUILD THESE DESIGNS 
*Take Twenty -TYPE 1 . Nippiboard 
Mini-AmplilrorTYPE 1A Nippiboard 
Modular Audio Miser -TYPE IA per circuit or 4sTYPE 2A 

Two -octave Miniature Organ -TYPE 2A Nippiboard 
Transistor Tape Recorder (mono) -TYPE 2A 

Stereo Decoder Unit - TYPE OBS Nippiboard 
'Experimenter's Circuits Supplement -Various Types 

AF/RF Mini -probe - TYPE IB Nippiboard 

*Sound Operated Flash - TYPE 1B Nippiboard 

srbp enizzi N t2piboardsType rp:ifibreglass 
Type IA 15p B lap 

2A 28p 2B 34p 

4AS 44p 
68S 72p 4 S 52e of Bó ST LBANI9de 

EX -RENTAL TV's (UNTESTED) 
Complete with 13 channel tuners. Good cabinets. 

Carriage £1.60 extra. 
17' Semi Slim (90° Tube) .. .. 9250 
17'/21' Slits (1 10° Tube) .. . £4.60 
19' Bllmllne .. .. .. £6 60 
23' Slimline .. £850 
19' BBC2 Sete .. .. .. £1460 

TUBES EX EQUIPMENT (Tested) 
SINGLE PANEL 

17' any type . .. .. £2 00 
19'/21' any type .. 18.00 
23' any type £400 

TWIN PANEL (BONDED) 
19' bonded .. .. .. £600 
23' bonded £600 

PANORAMA TUBES (METAL RIM) 
19' Paríorama .. .. .. .. £600 
23' Pandrama £6.00 

All tubes ad,l 11 carriage. 

PERFECT SPEAKERS EX T.V. 
Pin 3 ohm (minimum order two) 6 in. round. 8 Is. by 
2 in. rectangular -124D each. Add lip per speaker p. a P. 

Special offer: -100 Speakers delivered for £1600. 

VALVES EX EQUIPMENT 
E1391 6D 
EBF89 184p 
ECM iBip 
EMU 71D 
EF80 MP 
EF85 18ip 
EF183 12.9 
EF184 184p 
EY86 17ip 
30PL13 20p 
630L7, llip 

301,I:r 
30P4 
PC97 
PCh'86 
PC84 
PUF80 
PCC89 
PCL85 
PCL8" 
PCL86 
PCL83 

1.24 
blip 
17iD 
171D 

7iD 
Tip 

blip 
Blip 
17ip 
17ip 
1211) 

PL30 
PLO) 
PY81 
PY800 
PYe'2 
PY33 
U191 
6E23 
30PLI 
30P12 
30F5 

Blip 
17íp 

16p 
15p 
lip 

2249p 
17íp 
Blip 

20a 
lop 

Odd Sip per val -c p. p., ordere o,er 81 p. a p. tree 

UHF TUNERS 
For Ferguson 850 900 chassis. Adaptable for most 101F 
Chassis 12.50. p. & p. 50p. 

TRADE DISPOSALS 
(Dept. PW/TS) 

Thornbury Roundabout, Leeds Rd.. Bradford. 
Telephone 0274/666870 

SINCLAIR IC -12 £2.45 
Integrated circuit amplifier and pre -amp with 
8W rms output. Frequency response 5Hz- 
100kHz. Harmonic distortion lees then 1% end 
typically 0.1%. Supplied complete with Instruc- 
tion, and free printed circuit. Also available 
kits of parts Including simple volume and tone 
controls to complete mono version £1.00. 
Similar for stereo version £2.45. Loudspeakers 
S' (3 ohm) Np, E s 5 (8 ohm) £1.35. Ideal 
power supply for the IC -12 Is the Sinclair PZ5 
£3.511. 

WORLD'S SMALLEST RADIO 
Sinclair Micromatic receivers complete with 
earphone and Instructions. Kit £2.20. Built 
£2 60. Batteries 27p extra. 

SINCLAIR PROJECT 605 
The easy new way to buy end build project 60. 
Comes In one handy pack containing PZ5, two 
230 amplifiers, Stereo 80 and the new master - 
link module, which has all the input sockets end 
output components needed. Special Cut to 
length lead* make all soldering unnecessary. 

ONLY £20.95 Post 30p. 

TRANSISTOR SENSATION 
Thank* to bulk buying we have been able to 
smash the price of our well known surplus 
PNP Silicon translators from the 2S300 series. 
These are untested and unmarked but we 
guarantee that at least 80°° are good useable 
transistors. 100 for 55p. 200 for £1.00, 1000 for 
£360. 

S-DECS AND T-DECS 
S-DeC £1.25. T -Dees £2.50. µ-DeC A £2 80. 
Carriers with sockets to mount 14 and 16 pin 
in line ICs on T-DeC and µ-DeC A £1-11). 

PROJECT 60 MODULES 
All at incredible, low prices 
Completion Kit (See below) .. £2'40 
Project 50 FM tuner .. .. .. £19.50 
Active filter unit .. .. .. .. £4.50 
PZ5 Power unit, 30V unstabillzed £3.50 
PZS Power unit, 35V stabilized .. £6.40 
PZ8 Power unit, 45V stabilized .. £6.40 
Transformer for PZ8 £2.45 
Z30 Amplifier, 15W rms into 8 Ohm, .. £3.60 
Z50 Amplifier, 30W rms Into 8Ohms .. £4.15 
Stereo 60 Preamp/Control unit .. .. £7.80 
OIS Loudspeaker .. .. .. .. £7.40 

PROJECT 60 KIT 
Our extremely popular completion kit contains 
the extra capacitors, DIN plugs and sockets. 
cables and fuse holder needed to complete 
Project 60 at the attractive price of £2.40. 

MULLARD UNILEX 
EP9000 Amp £2.40. EP9001 Pre -amp £2 60. 
EP9002 Power unit £3.90. Control unit £2 90. 
Unilax booklet £0'22. 

SINCLAIR 3000 £3060 Post 50p. 

SWANLEY ELECTRONICS 
32 Goldsel Road, Swanley, Kent 

Mail order only. Postage 37p on Project 60 
orders, 10p on others. 

COMMUNICATION RECEIVERS 
Checked, tested B40, R209, etc., SAE 

requirements. 
R1155 RX 

Latest release, with super S/M drive 
in fine condition. 75kHz-1 5 MHz 3-18.5 
MHz in 5 bands. BFO, tuning ind. etc. 

Tested with CCT £10, carriage £1. 
VHF RX 67907 

Compact double conversion RX with 
20 min valves. AM/FM 10 ch. XTAL 
controlled, 250MHz approx. 500nA 
check/tuning meter etc., suitable for 
conversion to 2M £4.50, carriage £1. 

Some for callers at £4. 
RICHARD SELLERS 

EASTRINGTON (254), 
GOOLE, YORKSHIRE 
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Receivers and Components 

02, 03, 04, 05, 10, 20, 30, 
41, 42, 80, 83, 90, 92, 
70, 72, 30p. 81, 82, 91, 118, 

40, S0, 51, 53, 
93, 94, 95, 67p. 

145, 151, 95p. 

54, 60, 
75, 76, 

73, 74, 
86, 121, 50p. 7447, 90p. 

SILICON RECTIFIERS 
PIV 50 100 200 400 600 800 IKv 
IA 4 44 5 5 8 10 13 
IA 44 44 5 6 9 12 14 
3A 13 IS 19 21 23 25 28 

D, 11. COM PO N ENTS HaB, 

Sussex Road, 

rrow, Middlesex 
All devices brand new, fully tested and guaranteed 
Prices in New Pence each unless otherwise stated 

INTEGRATED CIRCUITS 74 series D.I L. 7400, 01. 
15p. 
45p. 
40p. 

CARBON FILM RESISTORS 
+W 5% 10 to I 5M ohms I-9 Ip, 
10-99 0.9p. 

LINEAR IC's TO5IDIL 709 40p 
MC1303 (stereo) £1 45. 

ELECTROLYTIC CAPACITORS 
25V I.0, 2 2, 3.3, 4 7, 10, 22mf. 
16V 33, 100, 22Omfd. All Sp each. 

I6V 22mfd 4p, 330mfd 10p, 16V 470mfd 
18p, 1000mfd 20p. 

SMALL SIGNAL TRANSISTORS BRIDGE RECTIFIERS 
BCI07, 108, 109, ZTX108 10p. 100V 200V 400V 
ZTXI07, 109, 13p. ME0412, 15p. IA 40 45 50 
ME041I, 0413, 14p. 0414, IIp. 3A 60 65 70 
ME600I, I5p. ME8003, 20p. 6A 70 75 80 

ZENER DIODES 
0.4W, 5% toi 3.3-43V 
12p. I W, 5% toi 6.8- 
200V. 17p. 

Discount 10% on orders over f2. P. & P. Sp. Mail order on:y. 

LOW PRICED 
SEMI CONDUCIORS 

ALL OUR STOCKS ARE BRAND NEW. NO 
REJECTS. NO SECONDS. ALL GUAR IN - 

TEED. P. & P. 5p. 
TRANSISTORS 
AC 188K l 2N 3055 .. 99D 
AC 187K f .- 4bP AD 142 .. 50p 
Matched Pair BC 107 .. 8p 
AC 141K .. 20p BC 108 .. 8p 
AC 142K .. 20p BC 109 .. Sp 
:4L 102 .. 55p BC 142 .. 35p 
AU 103 .. 90p BC 142 .. 35p 
ME 0412 .. 18p BFY 51 10p 
ME 4101 .. IOp BOY 5.2 10p 
ME 4102 .. 10p 
ME 8002 .. 149 W 005 .. .. Sop 
MP 8111 . 809 W 02 .. 80p 
DIODES & RECTIFIERS IN 4001 .. Op 
400mW ZENER DIODE IN 4004 .. SD 
3.3v to 30v .. l2p IN 4148 .. OD 
SEND B.A.E. FOR FREE PRICE LIST. Includes 
hundreds of TRANSISTORS, CAP'S, TTL's ETC. 
FREE EQUIVALENT CHART. 

C. HADLEY (P.W.) 
24 WOODHILL, HARLOW, ESSEX 

RADIOSPARES COMPONENTS speci- 
fied for projects in this, and other, 
magazines supplied on request. Special 
offer R.S. 2-30V encapsulated variable 
power supply regulator module. Needs 
external 5K, pot and resistors, etc. 
Size 114 in X 118 in X 58 in approx. Sup- 
plied with circuits £3.75+15p P.&P. 
S.A.E. with all enquiries. The Hobbies 
Shop, 32 The Parade, Cwmbran Town 
Centre, Cwmbran, Mon. 

NEW GUARANTEED DEVICES 
ORDER WITH CONFIDENCE 

MICROCIRCUITS: 
SN76013 (like IC12) £1.50; 709 33p; 741 
36p; PA230 90p; PA234 84p; PA237 £ 1.50; 
SL402A £ 1.75; SL702C 40p. 
TTL GATES 15p; FLIPFLOPS 37p. 
TRANSISTORS: 
2N2926 Grn 8p; 2N3055 50p; BC107B 9p; 
BC108C 9p; BC109C 9p; BFX 86 15p; ME0402 
21p; ME0411 199; ME0412 20p; ME0413 15p: 
ME1002 I1p; ME4101 11p; ME4102 12p; 
ME6101 15p; ME6102 17p; ME8001 15p: 
MP8111 359; MP8112 45p. 
1 AMP RECTIFIERS: 
50V 3p; 100V 4p; 200V 5p; 400V 6p. 
BRIDGES: 50V 30p; 100V 31D; 400V 33p. 
3 AMP RECTIFIERS: 400V 129; 200V lop. 
PRINTED CIRCUIT RESIST PEN: 80p. 

Discounts begin at 10 off. 
JEF ELECTRONICS (P.W.2) 

York House, 12 York Drive. Orappenhall. 
Warrington. WA4 2EJ Mail Order Only. 
C.W.O. P & P 7p per order. Overseas 65p. 

Money back if not satisfied. 
List tree on application. 

ELECTRONIC MUSIC 
Build your own units or even a 
complete sound machine from our 
circuit assemblies. These include 
I -C Ring Modulator, Phasing amps, 
White Sound effects, auto Waa- 
Waa, an amazing V -C oscillator, 
and many others. Send 10p for 

catalogue; mail-order only. 
Taylor Electronic Music Devices 

Tegid House, Bala, Merioneth 

EX COMPUTER PRINTED CIRCUIT PANELS 
' in x 4In packed with semi -conductors and top 
quality resimorx, capacitors, 

d With l etc. Our price 10 boards 50p. a guaran- 
teed minimum of 35 transistors. Data un 
transistors included. 

SPECIAL BARGAIN PACE. 25 hoards for £1, 
P. & P. 18p. With a guaranteed minhuuut .d 85 
transistors. Data on transistors included. 

PANELS with 2 power transistors cintilar to 
0028 on each board-components 2 boards (4 x 
0028) 50P, P. & P. Op. 

9 0.45, 3 OA10, 3 Pot Cores, 26 (Resistor.. 14 

Capacitors, 3 GET 872, 3 (.ET 872E. l GET 875, 
All long leaded on panels 13in X 4in. 4 for £1, 
P. 5 P. 23p. 

709C OPERATIONAL AMPLIFIER 
705 5 lead I.C. I oR 50p : 50 off 35p :100 off 20P. 

250 MIXED RESISTORS 62p 
;,0iwatt. 

150 MIXED HI STABS 62p 
i s I Watt 7% 43, hrurr 

QUARTZ HALOGEN BULBS 
With long lead.. 129' 55W for ear spot lights, 
projectors, etc. OOp each. P. & P. lip. 

GPO EXTENSION TELEPHONES 
with dial but without hell. 
9Sp each, P. & P. 3010. 
£1.76 for 2, P. & P. 50p. 

BARGAIN RELAY OFFER 
Single pole change over slyer contacl+ 254' to 
70V. 2.5kO coil. 8 for SOD. P. .4 P. 5p. 

KEYTRONICS mail order only 

44 EARLS COURT ROAD, 

LONDON W.8 01-478 8499 

BRAND NEW COMPONENTS by 
return. Electrolytics 15 or 25V 1, 2, 5, 
10 mfds:3.5p; 25, 50-4p; 100-5p. Mylar 
Film 100V 001, 002, 005 01, 02-2p: 

04, 05-2.5p; 068, 1-3p. Mullard 
miniature Carbon Film resistors E.12 
series 13W 112-10MI1 8 for 5p. Insured 
postage 8p. The C.R. Supply Co., 127 
Chesterfield Rd., Sheffield S8. 

EX -GOVT. COMMUNICATIONS RE- 
CEIVERS, calibrators, signal genera- 
tors, components, etc., with money 
back guarantee. S.A.E. list. Callers 
welcome, please phone first. P. R. 
Golledge, G3EDW, Glen Tor, Torring- 
ton, Devon. (STD 08-052) 2411. 

BUILD IT 

INTO YOUR OWN UNIT 

NOW DIRECT TO YOU! 

THE SINCLAIR PROJECT 005 AMPLIFIER 

ATA HUGE SAVING 
NO SOLDERING NEEDS 

3FW 

nWUamiwdmm 
m 

dbw 
Lor 

amplified n the 
world . E aT 
a d ..w 

relund.d"7 

Fif/S 2Sp PrP 

2495 
.n . 

INCLUDES 

SEND NO 
AND SAVE 
POUNDS 

SANDS SUPPLY CO. 

10 COUNTY ROAD, 
LIVERPOOL 4 

N 

BUILD YOUR CIRCUITS 

on 

VEROBORRD 
-the Universal Wiring Board- 
obtainable from your local Retailer 
Trade enquiries to: 
NORMAN ROSE (ELECTRICAL) LTD. 
8 St. Chad's Place Gray's Inn Road, London, W.C.1 
Technical enquiries to 
VERO ELECTRONICS LTD. 
Industrial Estate, Chandler's Ford, Hants 
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Receivers and Components Receivers and Components BETTER GET 'SET' 

I 
D 
E 
A 
L 

G 
I 
F 
T 

le TONE 
TESTER 

is a neatly designed solid state 
continuity tester in a small black 
aluminium case. Its bleep can be 
heard from at least 50ft. Ideal for 
tracing cable faulte etc. It will 
work into S0,000n loop. 
USED BY 

HI -Fl ENTHUSIASTS 
DO-IT-YOURSELF MEN 
TELEPHONE 
ELECTR CLANS 

GINEERS 

TESTERS 
MOTORISTS 

How many times have you found 
yourself in a situation unable to 
check a simple thing like a fuse 
for example. 
PRICE E2.75 Including postage and 
battery. Send P.O. or /I cheque. 

HIGHAMS ELECTRONIC COMMUNI- 
CATIONS LTD., Dept. PWI, 58-60 Red - 
church Street, London E.2. 

WITWORT H 
TRA NSFORMERS 

TV LINE OUT -PUT TRANSFORMERS 

Manufacturers of the largest range in the 
country. All makes supplied. 

Free catalogue 

Modern BAIRD, BUSH, GEC, PHILIPS 
Replacement types ex -stock. 

For "By -return" service, contact: 

London: 01-948 3702 
Tidman Mail Order Ltd., Dept. PW, 

236 Sandycombe Rd., Richmond, Surrey 

Valves, Tubes, Condensers, Resistors. 
Rectifiers and Frame out -put Transformers 
also stocked. (182 

CALLERS WELCOME 

Assorted Miniature and Subminiature Electrolytic 
Capacitors. Good selection. no rubbish. 50 for 60p. 
P.P. 10p. 

Assorted Wire -Wound Resistors 1-10 Watts (2x25 
different values). 50 for 609. P.P. 10p. 

Japanese Tape Recorder Motors. Operates from 
9 volt battery. 269. Post 8p. 

Slide Switches D.P.D.T. Exceptionally good quality. 
10p. Poet 3p. 

B.B.R. l' Tape Heads for Record/Replay. Limited 
quantity only. 60p. P.P. Sp. 

Plessey 50K +50K Ganged Linear Potentiometers. 
869. Y.P. 5p. 

Plessey Vibrators Type 1214 12 Volt 4 Pin. 75p. 
Post. Paid. 

Moil Order Only 

XEROZA RADIO 
I EAST STREET, 

BISHOP'S TAWTON, DEVON 

B.T.H. PHOTOCELL AMPLIFIER 
UNITS 

A lens system focusing on to small 
lens -end photo cell, 3 transistor ampli- 
fier, 2 relays with H/D contacts -size 
312 in. x 612 in. x 512 in. high, ex -new 
equipment with circuit. 50p+25p cart. 
B & R transistor operated relay -25702 
transistor mounted in relay base, with 
H/D contacts -20V d.c.-up to 100K32 
between 2 pins will operate relay - 
ideal rain alarm/liquid lever alarm. 

With circuit 35p+15p carr. 
H/D Condensers-135,000MF 5 volt- 
50p+20p carr. 

12,800MF 75 volt-50p+20p carr. 
12,800MW 75 volt-50p+20p carr. 

500MF 100 volt -10p+ 15p carr. 
25MF 275 volt a.c.-50p+25p cart. 

ELEY ELECTRONICS 
112 Groby Road, Glenfield, Leicester 

LE3 8GL 

VHF AIRCRAFT, Public Service band 
radios. FLIGHT 4: Medium Wave, 
FM 88-108, Aircraft 108-140 Public 
Service 140-175. AFC. 9in. X lin. X 4in., 
E16. WALTHAM. MW/LW/SW/FM/ 
VHF 108-175. Battery/mains. AFC 11ín 
x 9in x 4in., £33. Full lists s.a.e. Money - 
back guarantee. Langtons Radio, High 
Street, ROCESTER, Staffordshire. Tel. 
388. 

Ladders 
LADDERS, timber, 20ft. £7, 29ft. 
£10.25. Carr. 80p. Brochure. Order 
C.O.D. Phone 02-993 5222 (Dept WLS) 
Home Sales, Baldwin Road, Stourport, 
Worcs. Callers welcome. 

NEW VALVES! 
Guaranteed and Tested 

24 -HOUR SERVICE 
1R5 85 DCC90 80 EF86 .88 PCL85 37 
185 -81 DF91 14 E1i'89 .84 PCL86 .37 
1T4 14 DF96 86 EF91 18 P51,200 61 
984 -84 DK91 66 EF183 PL96 -47 
3V4 -37 DK92 86 EF184 88 P1.81 48 
SYBOT 86 DK96 .86 EL33 .54 PL82 89 
6/30L2 -58 DL92 EL37 -7$ P1.83 41 
6AQ5 81 DL94 .87 EL84 PL84 89 
6BW7 50 DL96 88 EY51 .80 PL600 61 
6F1 67 DY86 -28 EY86 8$ PL504 61 
81,23 -67 DY87 $8 EZ80 -80 PY81 23 
6F25 -61 DY802 80 EZ81 81 PY82 24 
68N70T -88 EABC80 80 KT61 .54 PY800 32 
251,60T -18 EB91 .9 KT66 -75 PY801 32 
90C15 -66 EBC33 .88 N78 486 R19 29 
30C17 .76 EBF89 .87 PC86 46 1225 63 
30C18 69 ECC81 . 15 PC88 '46 1226 55 
30E5 68 ECC82 -18 PC900 80 U191 57 
30FL1 59 ECC83 81 PCC84 8$ U251 83 
30FL14 .87 ECF80 86 PCC89 4$ 12929 65 
30L15 .56 ECF82 .86 PCC789 47 11801 78 
90L17 66 ECH35 .27 PCF80 -27 UBF89 29 
30P4 56 ECH81 PCF88 48 UCC85 -34 
30P19 -58 ECL80 29 PCF801 87 UCH81 30 
30PL1 69 ECL82 89 PCF802 88 UCL82 81 
30PL13 78 ECL86 84 PCF805 .69 17589 28 
30PL14 -68 EF39 .88 PCL82 110 UL84 89 
DAF91 -81 EF80 -23 PCL89 .56 UY85 '84 
DAF96 86 EF85 88 PC1.84 38 Z77 18 
Poetage on 1 valve up. on 2 or more valve 3p per valve 
extra. Any parcel insured against damage in transit 3p 
extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, LONDON, N.16 

INCOMPARABLE 
V.H.F. KIT 

Johnsons CV2-unique triple -purpose (Con- 
verter, Receiver, Tuner -Feeder) kit for the 
Amateur enthusiast. Fantastic transistorized 
performance, World Wide Sales. Complete 
kit of top grade parts with coils covering 
80-180 mHZ, plus easy/build diagrams and 
instructions. L4 direct from makers or 
S.A.E. for free literature. 

JOHNSONS (RADIO) 
ST. MARTINS GATE 

WORCESTER WRI 2DT 
Est. 1943 Tel. 24864 

(A division of the G -BAN Organization) 

Please 
mention 

PRACTICAL 
WIRELESS 

when 
replying to 

advertisements 

BEST OFFER YET ! 
FAMOUS BC.22I 
FREQUENCY METER 
125 Kiiz 20 MHz. Complete 
with valves, crystal and charte. 
ONLY 218.50. Carr. £1.50 
Lees charts 86, carriage £1.5. Less 
charts & crystal £5, carriage £150. 

CRYSTAL CALIBRATOR 
No. IO Crystal controlled hetero- 

dyne wave -meter covering 500KHz-10 MHz (Harmonics 
up to 30 MHz). Power required 900V. D.C. 15mA. 12V. 
0.3A D.C. Test equipment for 62TM/RC. ONLY 2485. 
P. & p. 50p. 
FEW ONLY -No. 62 TM/RC 15-10 MHz 21750. 
Carr. £2. 

R.209 NE II COMMUNICATION 
RECEIVERS. 11 valve. Covers 1-20 
Mc/s. 4 bands. AM/PM. CW. BFO. 
I2V DC. Internal Power Supply. 
As New. Tested. £1850. Carr. £1.50. 

MARCONI 801A SIGNAL GENERATOR 
10-310 MHz. In original transit case. £45. Carr. £222.50. 

AERIAL MAST 
EQUIPMENT 

20' TELESCOPIC MASTS 
£876. Carr. £1. 
o' 'J' Extension Sections to 
tit bottom of above mast to 
increase height. 61.26 each 
(any number supplied). 
3q' MAST (7-5' 2' Inter- 
locking sections) with base 
plate and 12 nylon guys with 
semi -auto tensioner. 
£22.80. Carr. £2.50. 
70' MAST. Ditto.16 guys, block 
and tackle. 646. Carr. £2.75. 

AERIAL RODS 3ft. screw -in 1'dia. sections. Brand 
New, green finish. Suitable for many other asee. 10 for 68. 
Carr. 50p. 25 for M. Carr. Paid. 

R.F. ANTENNA TUNER (A.T.U.) 
Cylinder design 10' x 41'. Pre- 
cision calibrated scale. Suitable 
for tuning most aerials for 
increased signal strength. A moat 
for serious operators for RC or 
TM. Full instructions. 
ONLY £1.75. P. & p. 25p. 

R.F. ANTENNA TUNER (A.T.U.) OPEN 
TYPE Mounts, on ceramic former and feet. "Roller 

Coaster" design 16 O silver or 
silier plated wheel traversing 
on wire on ceramic former. Will 
handle considerable R.F. 
In original packing. As used 
with No. 53 Transmitter. 
ONLY um. P. & P. 50p. 

No. 19 SET TRANSMITTER 
RECEIVER Rebuilt. Complete station 
with P812. Cables, Idle, Aerial, etc. 
62860. Carr. £3. 

No. 19 SET 500uA METERS 
Scaled 0-800 and 0-15V. Brand new, 
boned 2186 Post Paid. (Quantity 
prices on request.) 

. , 

B.F. AMPLIFIER. To increase 
output of No. 19 Bet. 
ONLY 6876. Carr. £1.23. 
Instruction Book for RF Amp. 
875p Post Paid. 

o. 19 SPARES 
N STOCK 

Complete instruction book 
with circuits for No. 19 
Equipment. 871p Post Paid. 

HEAVY DUTY 
BATTERIES 
New in metal cases with 
carrying handles. 
6V. 100/125AH. 15'X11'x7' £b -£b. 4r. - £125. 
8V. 170A11. 151'X13'x7' 6826. Carr. £1.25. 

LIQUID PRISMATIC 
COMPASSES 
?' diameter 27-50, p. & p. 25p 

FAMOUS TELE 'F' 
FIELD TELEPHONES 
Suitable for Farms, Building 
Sites etc. Communication up 
to 5 miles or more. Rugged 
construction, will last a lifetime. 
ONLY 2886 PAIR. Carr. £1.25 
(Twin telephone wire for above available -ask for price.) 
Many other Es -Govt. Surplus Equipment items In stock. 
Receivers ele. in small quantities too numerous to mention. 
Enquiries invited. LIST 85p Poet Paid. (Refundable 
against purchases over £3.) 
C.W.O. Carriage charges apply to Mainland only. 
Minimum Export Order 650. 

Surplus ElectronicTrading 
DRIVERS END LANE, CODICOTE, 

HITCH IN, HERTS, SG4 8TP 
Hours of business: 8-5 Mon. -Fri., 8-12 Sat. 

Telephone : Codicote 242 for appointment 
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Manufacturers of a comprehensive 
range of High Quality Equipment 

DISCOTHEQUES PA AMPLIFIERS 
MIXERS LIGHT CONTROL UNITS 
SPEAKERS ETC. 
Send for full details of the Discosound range 

1', i8ee8Óund122 Balls Pond Rd, London N.1 Tel: 01-254 5779 

AERIAL BOOSTERS 
We make four t ypes of Aerial lioo.sters. 
1.45 025 l'.H.F'., L12 V.H.F. TV. 
L11 \.II.F. Hadio, L10 5f/Vi 4 SIM'. 
Price 3.43, 1,I7 A LI I £2.95, Lin £2 45. 

VALVE BARGAINS 
Any 5 459. 10 70p: 
(19'97, (CL/1i, (F80, (FRS. (P19:t. 
F:F'194, F:ISF'99, (1391, F1'90, PCl'94. 
PlY'ö9, P097, 1011,i:0, PCF'60, PCLkt, 
PCL93, PCLH4, PCLH5, PL30, PY:33, 
P(.2. 11(900, PY901. :tOLl.i, 30t'15. 
6.301.2. 

TRANSISTOR BARGAINS 
We offer the following brand í. m .. marked transistors for ale. Any O -40p. 
viii -75p Bel 13, B(1115. Bel 17, 
IiC 1îI . 135135. 115153. 

All the following at 159 each BFI n 
ISPI73. 01104. AP11ti. OP200. B.AIO7. 
9.41 Y9. 

PRINTED CIRCUIT BOARD 
.H iras by 4 ins boards complete with 

, tchiug cmupouud and instructions -40p 

MAINS DROPPERS 
Three sert ion 33-3:3-33 Ohms 9p. 

POST a PAC( I Si I >Hi nude, £1.Sp Over £1. Op. S.A.E. for leaflets im all items... Moos y 

back guarantee it not completely sutiefed. 

VELCO ELECTRONICS 
62A Bridge Street, Ramsbottom, Bury, Lancs. 

Inlmuumuuuitimmuummmnuumwmumuunmiu mmumunin ulf= 

SCOOP OFFER _ 
E Twin Power Supply Panels contains 2 x Texas 1B10J10 silicon bridge 
= rectifiers 100 p.i.v. at 1 amp. 1 x Mallard OAZ 225 Zener Diode, 1 a I.T.T E 
E Zener, 5 a Texas silicon diodes, 2 x Plessey 10000F 25V, 2 a Plessey 500F = 

50V, 2 x Mallard 250µF 25V. 2 x Mollard 640µF 25V electrolytic capacitors = 
= includes circuit. A very definite bargain £1 00 post 10p. 
= Metal Panels with 2 a McMurdo nylon 11 pin relay or nixie tube bases, 1x = 
= 8 way edge plug 6 socket, 1 a 10 way edge plug 6 socket. 2 panels for 50p = 

post 15p. _ 
10 Wire -wound Potentiometers 50p, post 10p = 
Component Parcels includes plugs. sockets, electrolytic capacitors, etc. _ 

= etc. Each parcel 4lb nett weight. £1 00, post 30p. 
Transformers. Primary 10-0-100-125-200-220-240 volts, Secondary 10-0-10 = 
volts iu 15 MiA also 1ß5V w 1 amp 50p, pOst 15p. 

= S.T.C. Miniature Metal Sealed Relaya 6-24-48 volts. 10 for £1.50, post 25p E. 
Slow Rev Motors. 1 rev per 6 hrsl12 hrs etc. Write for details. _ 

E Convex Lenses 2 x Plano focal length lins. 50p, post Op. E 

ELEKON ENTERPRISES 
= 12A TOTTENHAM STREET, LONDON, WIP 9P0 e 
= Telephone 01-580 7391 

l l l l l l l l l l l 11111111111111111111111111111111)11191111111111111111111111111111111111111111111111111111111r 
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Head Office and Warehouse 

44A WESTBOURNE GROVE 

LONDON W2 
Tel: 727 5641/2/3 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail -Orders to Head Office 

When sending cash with order, please include 12jnp in L for postage and handling 
MINIMUM CHARGE I5np. No C.O.D. orders accepted 

Please note that the valves offered below are not necessarily of U.K. origin 

0A2 0.88 8AQ5 0.88 6EA8 0.80 6](4 0.35 
0A3 0.46 6AQ8 0.136 8E117 0.80 8 6GT 0.40 
OBI 0.36 6A R5 0.45 8EJ7 0.86 8 8 0.80 
OB3 0.70 OARS 0.65 SEWS 0.70 BYBG 0.70 
003 0.38 BAR111.26 6F1 0.76 7Y4 0.85 003 0.85 6.185 0.45 8F5 0.75 9BW6 0.80 
1 B3UT 0.40 6A870 0.85 SFBG 0.86 1002 0.60 
11.4 0.20 OATS 0.85 8F11 0.40 10DI 0.66 
1114 0.46 BAUB 0.25 13F13 0.45 1002 0.60 
1115 0.40 SAYS 0.80 ßF14 0.70 10F1 0.76 
184 0.80 6AW8A 0.60 81,15 0.65 10F9 0.80 
185 0.80 6AX4GTB 8F18 0.50 10F18 0.60 
1T4 0.80 0.80 6F23 0.85 1oL1 0.50 
IU4 0.30 BAWBA 0.60 61,24 0.75 10LD11 0.86 
1015 0.80 6BA6 0.26 61'25 1.00 10P13 0.60 
1V2 0.50 81E6 0.30 6F28 0.35 10P14 1.10 
1X213 0.50 613F6 1.00 6F28 0.66 12AB5 0.70 
2A9 0.50 613128 0.55 60K 0.60 12AC8 0.50 
2CW4 0.70 OBRO 0.75 6J4 0.60 12AD8 0.55 
2021 0.88 SBJB 0.50 6J50T 0.80 12AE8 0.55 
3A4 0.40 6BK7A 0.80 BJB 0.20 12AL5 0.50 
3ßP1 8.00 6 N 0.48 6J7 0.46 12AQ5 0.60 
3B28 2.60 SENS 0.45 BKBGT 0.80 12AT8 0.80 
384 0.85 OBQO 0.26 0K7 0.86 12AT7 0.86 
3V4 0.48 61318 0.70 6K80 0.40 12AU8 0.35 
5114GY 0.76 8887 1.80 6K26 0.75 12AU7 0.80 
5040 0.85 6BW6 0.85 81.80T 0.45 ]2AV8 0.40 
5V40 0.46 833W7 0.80 8L7 0.40 12AV7 0.66 
6Y3GT 0.40 1313X 0.26 8L18 0.46 12AX7 0.30 
5Z3 0.80 8ßZ6 0.40 8LD20 0.50 12AY7 0.75 
5340 0.40 6C4 0.88 8270T 0.46 12B4A 0.80 
8/301.2 0.80 BCSGT 0.40 0'1 0.00 12BA6 0.40 
8A B4 0.35 6086 0.85 8P28 0.65 12BA7 0.40 
8ÁF4.4 0.66 8CD6GA1.26 6Q7 0.40 1211E8 0.40 
SAG5 0.22 6C07 0.55 6BA7 0.40 128147 0.46 
6A07 0.40 80116 0.60 88G7 0.40 12BY7 0.60 
6A1I8 0.50 6CL6 0.55 68K7 0.40 12K5 0.70 
8AJ8 0.30 6CW4 0.86 88L7GT0.85 12K7GT0.40 
OAKS 0.35 SCY6 0.46 68N7GTO.85 12Q7GT 0.40 
OAKS 0.80 6CY7 0.70 O8Q7 0.40 199117 0.40 
BAL3 0.48 6133 0.50 08117 0.40 20D1 0.50 

BAL3 0.20 
6DC6 0.80 
8ßK8 0.50 

8113 0.85 
13U40T 0.85 

20L1 1. 0 
20P1 0.60 

6AM6 0.35 6DQ811 0.70 SOSA 0.40 20P4 1. 0 
13A168 0.38 8084 0.76 6V60T 0.40 20P5 1.20 

TRANSISTORS 
22698 0.17 AC127 0.20 BD193 0.80 
2NO07 0.17 AC128 0.16 BD131 0.85 
22898 0.80 AC132 0.85 BD132 0.85 
22705 0.76 AC163 0.20 BF116 0.20 
22706 0.10 AC1b4 0.16 BF187 0.18 
22708 0.15 AC157 0.20 BF173 0.20 
22753 0.25 AC169 0.10 BF179 0.30 
2N929 0.22 AC176 0.25 BF180 0.36 
22930 0.26 AC187 0.80 111,181 0.25 
214967 0.80 AC188 0.30 BF184 0.26 
2N1131 0.26 ACY17 0.276 13E185 0.20 
221132 0.25 ACY18 0.20 BP194 0.15 
221184 1.26 ACY79 0.25 BF195 0.15 
241301 0.40 ACY20 0.20 BEM 0.20 
221809 0.76 ACY21 0.20 BF197 0.20 
221304 0.25 ACY22 0.16 BF200 0.85 
221306 0.25 Ab140 0.60 BFW87 0.25 
221806 0.25 AD149 0.60 BFW88 0.23 
241307 0.30 AD1O1 0.85 BFW89 0.20 
241308 0.86 AD182 0.85 BFW9l 0.20 
221309 0.80 ADZ11 1.26 BFX88 0.25 
221819 0.22 ADZ12 1.26 BFY17 0.40 
2N1711 0.25 AF114 0.20 BFY19 0.80 
221766 0.75 AF116 0.20 BFY60 0.25 
222]47 0.75 AF118 0.20 BFY51 0.20 
222160 0.65 AF117 0.20 BFY52 0.25 
222217 0.80 AF118 0.46 BBY26 0.20 
242218 0.80 AF125 0.85 BBY27 0.20 
222219 0.86 AF127 0.20 B8Y28 0.20 
242369A 0.20 AF180 0.85 B8Y65 0.20 
2N2477 0.66 AF181 0.85 BSY96A 0.15 
222648 0.80 AF188 0.40 0016 0.60 
222906 0.86 AF239 0.40 0022 0.50 
222923 0.16 AFZ11 0.45 0028 0.80 
222924 0.15 ABY28 0.25 0024 0.80 
222926 0.126 A8Y27 0.80 0025 0.95 
228053 0.26 ABY28 0.26 0028 0.25 
226054 0.80 A8Y29 0.80 OC28 0.80 
223055 0.76 ABY64 0.25 0029 0.80 
2N3133 0.80 ABZ16 0.70 0030 0.75 
223134 0.80 ABZ18 0.70 0C35 0.50 
2/43391 0.80 ABZ17 0.76 0038 0.80 
223392 0.15 ABZ18 0.75 0042 0.20 
223393 0.16 ABZ20 0.26 0044 0.20 
2N3994 0.16 ABZ21 0.40 0045 0.15 
2N3396 0.80 130107 0.125 0070 0.10 
223402 0.16 BC108 0.186 0071 0.12 
223403 0.16 BC109 0.126 0072 0.25 
223404 0.86 BC113 0.26 0073 0.30 
2519414 0.20 BC118 0.80 0075 0.20 
223415 0.15 BC134 0.20 0076 0.20 
223418 0.26 BC147 0.176 0078 0.26 
223417 0.26 BC148 0.16 00781) 0.20 
223702 0.12 BC149 0.16 OC81 0.25 
223703 0.12 BC162 0.16 OC81D 0.15 
223704 0.17 BC168 0.16 0083 0.20 
223707 0.16 BC176 0.30 00139 0.80 
223709 0.12 BC188 0.25 00140 0.85 
223710 0.12 BCY30 0.25 00141 0.80 
2149819 0.86 BCY31 0.40 00170 0.25 
223906 0.20 BCY33 0.25 00171 0.26 
26702 0.30 BCY34 0.80 0C200 0.30 
28746 0.26 BCY79 0.80 00201 0.60 
ACI13 0.15 BCZIo 0.30 00202 0.65 
AC125 0.30 BCZ11 0.40 00203 0.40 
AC126 0.20 BD121 0.66 00204 0.40 

Retail Shop 

85 TOTTENHAM COURT ROAD 

LONDON WI 
Tel: 580 8403 

Open all day Saturday 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 
2505 0.60 
25L8GT 0.50 
25240 0.80 
25Z6GT 0.66 
30A5 0.60 
30AE3 0.40 
3001 0.80 
30015 0.80 
30C17 0.90 
30018 0.80 
30E5 0.86 
30FL1 0.75 
30FL12 1.20 
3OFL14 0.86 
301.1 0.40 
301.16 0.86 
80L17 0.80 
3OP12 0.80 
30P19 0.86 
3OPL1 0.76 
30PL13 0.98 
30PL14 0.90 
3óA3 0.55 
3óA5 0.75 
3885 0.65 
3505 0.60 
3505 0.76 
35L8GT0.60 
35W4 0.86 
3523 0.70 
35Z40 0.35 
35Z5GT 0.80 

50A5 0.75 
50135 0.50 
6005 0.60 
6oCD6G1.20 
50L8GT 0.66 
BbA2 0.60 
90AG 2.40 
90AV 2.60 
90C1 0.86 
90CV 2.40 
807 0.60 
813 8.75 
886A 0.76 
8842 0.70 
8080 1.60 
0148 1.80 
8360 1.25 
8989 2.26 
7199 0.80 
7380 2.00 
7588 1.25 
7895 1.26 
9002 0.40 
9UO3 0.60 
AZ1 0.55 
AZ31 0.56 
CBLl 0.90 
CBL31 1.00 
CY3I 0 36 
DAF96 0.46 
DF96 0.45 
DK96 0.50 

11240 0.60 
UK92 0.65 
DL98 0.45 
1321130 0.86 
DY88 0.82 
DY87 0.88 
DY802 0.35 
E88CC 0.86 
E180F 1.00 
E810F 8.90 
EABC800.86 
EAF42 0.66 
EBC33 0.60 
EBC41 0.56 
EBC81 0.80 
EBF80 0.40 
EBF83 0.40 
EBF89 0.80 
EC53 0.50 
ECU 0.60 
EC88 0.80 
EC90 0.33 
EC91 0.80 
EC92 0.85 
EC93 0.55 
EC8010 2.25 
ECC36 1.00 
ECC40 0.e6 
ECC81 0.86 
ECC82 0.80 
F.CC83 0.80 
ECC84 0.80 

F.CCSG 0.40 
ECC88 0.40 
ECC89 0.50 
ECC91 0.20 
ECC189 0.86 
ECF80 0.35 
ECF82 0.35 
ECF88 0.86 
ECF8041.86 
EC/142 0.76 
ECH81 0.80 
ECH83 0.45 
ECH84 0.45 
ECL80 0.45 
ECL81 0.60 
E01.82 0.86 
ECL83 0.70 
ECL84 0.66 
ECL85 0.55 
ECL88 0.40 
EF40 0.50 
EF4l 0.85 
EF42 0.70 
EF80 
EF83 
EF85 
EF88 
EF89 
EF91 
EF92 
EF95 

0.55 
0.85 
0.80 
0.28 
0.88 
0.35 
0.35 

EF97 0.85 
EP98 0.86 
EF183 0.80 
EF184 0.86 
EF800 1.00 
EK90 0.80 
EL93 1.26 
EL34 0.60 
EL38 0.50 
EL87 1.80 
E1,41 0.00 
EL42 0.86 
ELb1 0.55 
EL83 0.42 
EL84 0.26 
EL83 0.48 
ELM{ 0.40 
EL90 0.88 
EL96 0.86 
EL821 0.00 
EL822 1.80 
ELL80 0.76 
ESt34 
EM71 
EM80 
EM81 
319184 
EMU 
E2487 
EN91 
EY61 
EY80 
EY81 
EY83 
EY86 
EY87 
EY88 
EZ40 
EZ41 
EZ80 
E281 0.29 
GY601 0.80 
0Z30 0.40 
OZ31 0.86 
6Z32 0.48 

0.80 
0.46 
0.80 
0.85 
1.00 
0.70 
0.88 
0.40 
0.55 
0.40 
0.65 
0.40 
0.43 
0.48 
0.60 
0.50 
0.27 

GZ33 0.70 
OZ34 0.80 
HABC800.46 
HK90 0.40 
KT88 2.06 
KT88 8.00 
N78 1.50 
PABC800.40 
PC88 0.80 
PC88 0.60 
PC97 0.60 
PC900 0.48 
PABC800.40 
PCC84 0.40 
PLC85 0.40 
PCC88 0.66 
PCC89 0.56 
PCC189 0.66 
PCC805 0.86 
PCC806 0.80 

ñCF80 
0.80 

CF82 0.86 
PCF84 0.80 
PCF88 0.00 
PCF87 0.00 
PCF801 0.60 
PCF802 0.60 
PCF805 0.80 
PCF808 0.70 
PCF808 0.86 
PCH2000.70 
PCL81 0.60 
PCL82 0.86 
PCL89 0.86 
PCL84 0.45 
PCL85 0.40 
PCL86 0.45 
PCL88 0.90 
PC1,800 0.95 
PC1.801 0.76 
PD500 1.80 
PF88 0.86 
PF818 0.85 
PFL200 0.85 
PL33 0.85 

PL36 0.55 
PL81 0.50 
PL82 0.46 
P1.83 0.46 
PI.84 0.40 
PI.302 0.36 
PI.504 0.80 
PL608 0.90 
PL509 1.10 
P1.801 0.80 
PL802 0'96 
PH84 0.60 
PY81 0.80 
PY33 0.08 
PY80 0.40 
PY81 0.80 
PY82 0.35 
PY83 0.88 
PY88 0.40 
PY500 1.00 
PY800 0.40 
PY801 0.60 
PZ30 0.36 
QQVO2-8 

2.25 
QQV08.10 

1.86 
QQV09.20A 

QQV06-40A 
6.60 

TT21 8.00 
TT22 8.20 
TY2-125 

10.00 
U18/20 0.76 
1.725 0.80 
U26 0.80 
U31 0.80 
1137 2.10 
0162 0.86 
U76 0.35 
U78 0.86 
U191 0.76 
0201 0.86 

01281 0.40 
U282 0.40 
U801 0.40 
U409 0.80 
U404 0.80 
U801 0.80 
l7ABC80 

0.40 
UAF41 0.50 
UAF42 0.66 
UB41 0 80 
UBC41 0.50 
UBC81 0.40 
UBF80 0.40 
UBF89 0.86 
UBL1 0.80 
UBL21 0.66 
UC92 0.40 
UCC85 0.40 
UCF80 0.55 
UCH21 0.60 
UCH43 0.70 
UCH81 0.40 
1101.81 0.60 
UCL82 0.85 
UCL88 0.80 
UF9 060 
UF11 0 50 
UF41 0.60 
UF42 0.60 
UF48 0.60 
UF80 0.86 
UFB6 0.40 
UF89 0.40 
UL41 0.65 
UL84 0.40 
UM84 0.26 
UY1N 0.50 
UYlI 1.00 
UY41 0.48 
UY89 0.60 
UY86 0.40 
W729 0.76 
Z759 2.00 
Z803U 1.00 

SYNCHROSCOPE TYPE C1-5 

3.in tube fitted with telescopic viewing hood, giving 
bright display In lull daylight. Sensitivity 10mV/mm 
(narrow band) to 30mV/mm (wide band). 
Bandwidth 10 c/e-10 me/s. Triggered sweep pre-set at 
1-2-5-10-30-100-300.1000-3000 µsec per stroke. Free. 
running time base 20 c/e to 2000kc/s with built -In 
crystal calibrator providing timing marks at .05-.2.1-0. 
20.100 µ sec. 
Amplitude calibrator directly calibrated in volt.. 
Input attenuator 1-10-100. 
Power supplies 127/230v AC. 

PRICE 239.00. Puking and carriage 1.50 

INTEGRATED CIRCUITS 
TAA289 Direct coupled 3 -stage amplifier up to 

600kc. Supply voltage 8-8V output 10mW 
TO72 outline .. .. 0.76 

TAA299. Medium frequency amplifier up to 000kc. 
Supply voltage 8V. output lOmW T074 
ouUlne . . 

TAA320. MOST stage followed by a hl -polar stage 
Gate -to -source voltage 9.14V. Power die- 
sipatlon 200mW. TO18 outline 0e6 

TA A570. Four -stage limiter -amplifier with F.M. 
quadrator detector and remote D.C. volume 
control facility. Nominal supply voltage 
13V. T074 outline 0 95 

TAD100. AM receiver circuit containing all 
active components (except output stage) 
required to build a complete receiver .. 2196 

81,4030 PLESSEY 3 -Watts Audio Amplifier 2150 

095 

OUR NEW 1971/1972 CATALOGUE I8 NOW READY 
AND AVAILABLE FREE OF CHARGE. PLEASE 
BEND QUARTO STAMPED AND ADDREBBED 

ENVELOPE FOR THIS VALUABLE SOURCE OF 

REFERENCE LISTING MANY THOUSAND TYPES 
OF VALVES. SEMICONDUCTORS, TUBES, ETC. 

MULTIMETERS 
WITH TAUT BAND SUSPENSION 
MOVEMENT 

TYPE U43I2 
Low sensitivity (687 ohms per 
volt), 1% accuracy DC and 1.5% 
AC. 9 DC current ranges 800µA 
to 6A. 8 AC current rangea (1.5mA 
to 6A). 9 AC/DC voltage rangea 
0.3-900V. Resistance 02-30K. 

6076 

TYPE U4818. High sensitivity 20 Kohme/volt DC and 
2 Kobme/volt AC. Accuracy 1.5% DC and 2.6% AC. 
8 DC current ranges 804.4A to 1.5A. 6 AC current rangea 
0.80mA $0 1.5A. 9 AC and DC Voltage ranges 1.5 to 
ó00V. Resistance rangea 0.5-500 Robins. 83060 

TYPE U434I MULTIMETER AND 
TRANSISTOR 
TESTER 
8 -DC voltage ranges 0.3-900V 
8 -AC voltage ranges 1.6-700V 
5 -DC current ranges 0.06-800mA 
4 -AC current ranges 0.3-800mA 
4 -resistance ranges 05-500 Kohms 
Transistor cut-off current 60µA max 
Translator DC current gain 10-360 
Sensitivity: 18700 11/ V DC; 
3600 0/V AC 

PRICE 11060 

TYPE U435 
Beneitivity 20 Kohme/volt DC and 
2 Kohme/volt AC. 

7 DC current ranges 50µA to 2.5A. 
5 AC current ranges 6rA to 3.5A. 

7 AC/DC Voltage ranges 2.5 to 
1000V. 

3 Resistance ranges 0-900 Kohme. 
Capacity range 0612F. 6000 

All instruments are supplied with steel carrying case 
and leads. 

No protection is incorporated .As the movement can 
withstand overloads up to 100 times, only basic precautions 
should be taken to prevent damage through misuse 
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In just 2 minutes,find out how 
you can qualify for promotion 
or a better job in Engineering .. . 
That's how long it will take you to fill in the coupon below. Mail it 
to B.I.E.T. and we'll send you full details and a free book. B.I.E.T. 
has successfully trained thousands of men at home - equipped them 
for higher pay and better, more interesting jobs. We can do as much 
for YOU. A low-cost B.I.E.T. Home Study Course gets results 
fast - makes learning easier and something you look forward to. 
There are no books to buy and you can pay -as -you -learn. 

If you'd like to know how just a few hours a week of your spare 
time, doing something constructive and enjoyable, could put you 
out in front, post the coupon today. No obligation. 

WHICH SUBJECT WOULD INTEREST YOU?Ino 
Mechanical 
A.M.S.E. \kch. 
I nst. of Engineers 
le, hanical Eng. 

Maintenance Eng. 
Welding 
General Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 

Draughtsmanship 
A.M.LE.D. 
Gen. Draughtsmanship 
Die & Press Tools 
Elec. Draughtsmanship 
Jig & Tool Design 
Design of Elec. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
A.M.S.E. (Elec.) 
C. & G. Elec. Eng. 
General Elec. Eng. 
Installations & Wiring 
Electrical Maths. 
Electrical Science 
Computer Electrimis 
Electronic Eng. 

Radio& Telecomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amateurs' Exam. 
Radio Operators' Cert. 
Radio & TV Engineering 
Radio Servicing 
Practical Television 
TV Servicing 
Colour TV 
Practical Radio & 

Electronics (with kit_ 

Auto & Aero 
A..M. I. M.I. 
..\IAA 1.111 Diplcnna 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Cents. 
Gen. Acro Eng. 

Management & 
Production 

Computer Programming 
Inst. of Marketing 
A.C.W.4. 
Works Management 
Work Study 
Production Eng. 
Storekeeping 
Estimating 
Personnel Management 
Quality Control 
Electronic Data 

Processing 
Numerical Control 
Planning Engineering 
Materials handling 
Operational Research 
Metrication 

Constructional 
A.M.S.II. ;Civ.; 
C. & G. Structural 
Road Engineering 
Civil Engineering 
Building 
Air Conditioning 
Heating & Ventilating 
Carpentry & Joinery 
Clerk of Works 
Building Drawing 
Surveying 
Painting and 

Decorating. 
Architecture 
Builders' Quantities 

General 
C.E.I. 
Petroleum Tech. 
Practical Maths. 
Refrigerator 

Servicing. 
Rubber Technology 
Sales Engineer 
Timber Trade 
Farm Science 
Agricultural Eng. 
General Plastics 

General Certificate 
of Education 

Choose from 42 
'O' and 'A' Level 
subjects including: 
line/ish 
Chemistry 
General Science 
GaamA 
Phne 
.11.aie»laria 
Technical Drawing 
French 
Germ. 
Rusnati 
Spanish 
Riol; v 
13.1.E.T. and its 
associated schools 
ha,r recorded well 
over 10,000 G.C.E. 
successes at 'O' and 
'.4' level. 
WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Students' 
have obtained City & Guilds 
Certificates. Thousands of 
other exam .succe.lses. 

(Write if you prefer not to cut this page) 

THEY DID IT 
SO COULD YOU 
"My income has almost trebled . . my 
life is fuller and happier." - Case History 
G/321. 

In addition to having my salary doubled, 
my future is assured." - Case History 
H/493. 
"Completing your Course meant going 
from a job I detested to a job I love." - 
Case History B/461. 

FIND OUT FOR YOURSELF 
These letters - and there are many more 
on file at Aldermaston Court - speak of 
the rewards that come to the man who 
has given himself the specialised know- 
how employers seek. There's no surer 
way of getting ahead or of opening up 
new opportunities for yourself. It will 
cost you a stamp to find out how we 
can help you. 

7,'ee,I 
Why not do the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (or write if you prefer 
not to cut the page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you ... but 
it could be the best thing you ever did. 

BRITISH INSTITUTE OF 

ENGINEERING TECHNOLOGY 

Dept B2, Aldermaston 
Court, Reading RG7 4PF. 

POST THIS COUPON TODAY 
ZZ all MIMI MIR IM 111 111111 MI MI 

To: B,I,E.T., Dept B2, Aldermaston Court, Reading RG7 4PF. 
Please send me book and details of your Courses in 

I Name 
BLOCK CAPITALS PLEASE 

Address 

OCCUPATION .. _.._,........ 

Accredited by the Council for the Accreditation of Cee 
.........._._......._.._._.. AGE. 

m eselenes College'. 

, 
, 

BMX- IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE 

Published approximately on the 7th of each month by IPC Magazines Limned, PleetHay Il onec, l'arringdon Street, London, E.C.4. Tel: t1-034 4444. Printed in England I,y Index Printers, 
Dunstable, Beds. Sole Agents for Australia and New Zealand-Gordon and Cacti to/eia) Ltd.; South Africa-Central News Agency Ltd.; Rhodesia and Zambia-Kingston Ltd.; East 
Africa-Stationery and Office Supplies Ltd. Subscription rate (including postage); For one, year to any part of the world £2.65. 

PRACTICAL WIRELESS is .sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or 
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise ,disposed of in a muti- 
lated condition or any unauthorised cover by way of Trade, or affixed to of part of any publication or advertising, literary or pictorial matter whatsoever. 
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HENRY'S RADIO LIMITED 
ENGLAND'S LEADING ELECTRONIC CENTRES 
HI-FI ELECTRONIC COMPONENTS TEST PA. DISCOTHEQUE LIGHTING MAIL ORDER 

HENRYS RADIO 

lath EDITION 
CATALOGUE - ,/ 350 

PRICE 

55pT 

Mop FOR 
CALLERS) 

pages fully 
detailed and 
illustrated 
covering every 1 

aspect of flee - 
tropics -plus 
data, circuits 
and infor- 
mation 

,O,Otti 
Stock lines 

' at Special 
Low Prices and 

Fully Guaranteed 

PMRIVE lOpVOUCNERS 
FOR USE WITH PURCHASES 
Send to this address -Henry's Radio Ltd., (Dept. PW), 
3 Albemarle Way, London, E.C.I-for catalogue by 
post only. 

All other mail and callers to "303", see below 
A NEW HENRY'S CATALOGUE IS 

A MUST FOR ELECTRONICS TODAY! 

HOME EQUIPMENT 
AF105 50k/V multi meter (illus.). 
Price 01.50, p.p. 20p. Leather case El -42. 
200H 20k/V. 
Price 0'87, p.p. 20p. Case 62p. 
500 30k/V multimeter. 
Price £8.87, p.p. 20p. Leather case E1 50 
THL33 2k/V. 
Price E4 -I2, p.p. 15p. Leather case LI -15. 
TE65 Valve voltmeter 
Price [17.50, p.p. 40p. 
SE250B Pocket pencil signal 
injector. Price LI 75, p.p. 

SE500 Pocket 
ISp 

p ncil signal tracer. Price LI -50, 
P.P. 15p. 
TE2OD RF gene ator. Price [15, p.p. 40p. 
TE22D Matching audio generator. Price [17, 
p.p. 40p. 
TEI5 Grid dip meter. Price [12.50, p.p. 40p. 
TO3 Scope 3 in. tube. Price 07-50, p.p. 50p. 
TE22 Audio Generator. Price [17, p.p. 40p. 
CI -5 Pulse Scope. [3900, p.p. 50p. 
U4341 AC/DC Multitester and transistor tester. AC & DC 
Current. In steel case. Price [1050, p.p. 15p. 
TMK 500 30k/v Multitester. Price LB -87, p.p. 13p. Leather case [I .98. 
LARGEST RANGE of Panel Meters, Edge Meters and Test 
Equipment of every sort. Full details in latest catalogue -see 
above. 

STEREO HEADPHONES 
Wich stereo jack. Post 15p. 
Dulci SH650D [2.25 
Rotel RH600 E4-67 
Akai ASE9S [5 -SO 
Eagle SE30 ES -97 
Koss K7I I iQ. [7.97 
Pioneer SE30, j- [9,45 
Koss PRO4A LIS -SO 

HI-FI TO SUIT 
EVERY 

POCKET 

SAVE 40 0/ON LIST 
UP TO PRICES 
PLUS FREE 'BIB' Groov-Clean 
Record Cleaner Value LI -99 
ROTA 1500. 5 + 5 watts. 
Garrard 2025TC with 9TAHC 
diamond ceramic. Plinth/ 
Cover. SDLI Compact Speak- 
ers.Size 15x 10}x7' 
SAVE [4775 Carr. 

[27 [2 
TELETON '206', Garrard 
SP25 Mk. Ill, Goldring G800 
Series Cart., Plinth/Cover. 
New 15 watt Quality 
SDLI Bookshelf Speaker 
Systems, all leads etc. 
SAVE 
E30 00 

L54-95 Carr. 
E2 

TELETON F2000, Med. 
Wave, Stereo FM Tuner 
Amplifier, Garrard 2025TC, 
9TAHC Diam., Plinth/Cover. 
New 15 watt Speaker Systems 
as above, all leads, etc. 
SAVE [5995 Carr. 

[36 [2 
or with 2 x SA125 Speakers 
[48.95 Carr. [2 
ROTA 2200 10 + 10 Watt. 
Garrard SP25 III/G800H. 
Plinth/Cover. New 15 watt 
SDL2 Twin Speaker Systems, 
all leads, etc. 
SAVE [62 -SO Carr. 

[32 E2 

LOW PRICES PLUS 12 
MONTHS GUARANTEE 
& DEMONSTRATIONS 
FREE 
LATEST SPECIAL PRICE 
STOCK LIST & STEREO 
SYSTEMS Ref. 16/17 

$AP76 [1997 HT70 PC L24-00 
MP60 EI I J0 PLI2AC a6 50 
MP6I0 [1S-15 GL72 PC E36 95 
HT7O [1660 GL75 PC C43. 75 
GL72 E22 -9S TDI50AB/ 
GL75 [2897 TXII LASSO 
Dual 1215 [3900 BD2 E3245 

CHASSIS WITH CARTRIDGE 
2025TC/9TAHCD E9 -S0 
3000/9TAHCD E9.98 
TEAK PI/TI Std. [3.00 

BUILD THIS VHF FM TUNER 
5 MULLARD TRANSISTORS 300 kc/s 
BAND -WIDTH, PRINTED CIRCUIT, 
HIGH FIDELITY REPRODUCTION. 
MONO AND STEREO. 
A popular VHF FM Tuner for quality 
and reception of mono and stereo. 
There is no doubt about it -VHF FM t 
gives the REAL sound. All parts sold c ̀ r separately. Free Leaflet No. 3 & 7. 
TOTAL E6.97, p.p. 20p. Cabinet IOOp. Decoder Kit [S-97. 
Tuning meter [I .75 
Mains unit (optional) Model PS900 02.47. 
Mains unit for Tuner and Decoder PS1200 

HIGH QUALITY SILICON AMPLIFIERS AND 
PRE -AMPLIFIERS 

Self powered Silicon-FET 
Pre Amplifiers. Push button 

selectors, tape record/play, 
adjustable levels, drive up to 4 x 
PA25 or 2 x PASO per channel. 

FET 9/4 Mono or single channel. All facilities plus microphone. 
Mixing. Price [12 -SO. 
FET 154 Stereo with all facilities, magnetic cart. input etc 
Price E16.50. 
SILICON POWER AMPLIFIERS RMS OUTPUT 
PA 25 25 watts into 8 ohms [7 -SO. 
PA 50 50 watts into 4 ohms [9 -SO. 
MU442 Power Supply for I or 2 PA25's or I only PASO, [6.00. 
Post 20p. 
FREE BROCHURE No. 25 ON REQUEST. NO SOLDERING - 
ALL UNITS INTERCONNECTING. ON DEMONSTRATION 
AT "356". 

TERRIFIC SAVINGS! 
GARRARD - BSR - THORENS 
GOLDRING PIONEER 
CONNOISSEUR 

CHASSIS (P) ASSEMBLED (P) ASSEMBLED 
(less cartridge) (less cartridge, with cover) (with cart. P & C) 

SP25 Mk III L11 -30 MP60(TDIP) E17-75 2025TC/9TAHCD 
[1395 

SP25/3-G800H 
£18.95 

AP76-G800 [29.95 

(P) SPECIAL PRICE WITH 
CARTRIDGE - ADD 
All magnetic - Recom- 
mended Y940 (=AD- 

PLINTH'BNI Deluxe 01.00 76K) L3 25; AT66 f4-95; 
WITH $P4)T4 Std. ¿4.25 G850 ¿4.25; AT2I [9.60; 
COVER $BN4 Deluxe LB -00 G800 or G800H [6.55; 
(State OP6/T6 Std. L3-00 M44-7 or C [7.45; 909X 
deck) BSR Deluxe (6.25 [7.32 
Post etc.: =Chassis 50p, with plinth/cover 70p, Plinth/Cover 30p 
Carts. 15p. 

FREE BROCHURES 
P.A., DISCO and LIGHT- 
ING No. 18 
TRANSISTORS, I.C.'s No. 
36 

300mW TRANSISTOR AMPLIFIER MODEL 4-300 
Fully assembled 4TR Amplifier. Size 5# x 
II x lin. I-10mV adjustable sensitivity. 
Output 3-8 ohms. Fitted Vol. control. 
9 volt operated. Thousands of uses plus 
low cost. 
Price El -75, p.p. 15p (or 2 for [3.25, 
p.p. 15P) 

LOW COST HI-FI SPEAKERS 
E.M.I. Size I3}" x 8}". Large Ceramic Magnet. 
TYPE ISO 6 watt, 3. 8 or 15 

ohms E2-12. Post 22p. 
TYPE ISOTC Twin cone ver- 

sion E2-75. Post 22p. 
TYPE 450 10 watt with twin 

tweeters and crossover. 3, 8 
or 15 ohms. [3 -SO. Post 25p. 

TYPE 35020 watt with tweeter 
and crossover. 8 and 15 ohms. 

E7-50. Post 28p. 
POL SHED CABINETS For 150, 150TC and 450 &4S& 
Post 30p. 

SPEAKER KITS 
WHARFEDALE 4-8 ohms. PEERLESS 8 ohm Systems. 
Unit 3. 8" 15W EI0-50. 20-2 8" 30W LI I 25. 
Unie 4. 12" 25W [14.25. 20-3 8" 40W [1675. 
Unit 5. 12" 35W. [20.25. 4.30/12 12" 40W ¿22.75. 
GOODMANS DIN 20 KIT 20W 4ohm 01-75 
Carriage etc. 50p each or 75p per pair for Kits. 

20 WATT I.C. AMPLIFIER 
To h'b 20 attPowerAmpli- 
fier, [4.57. 
Toshiba Pre -Amplifier I.C., 
LI 50. 
Data and suggested circuits 
No.42, lop. 
SL403D 3 watt I.C. with 8 
page data and circuits LI -SO. 
1C12 6 watt I.C. [2 
TEXAS PRE -AMPLIFIERS 

& I -100w AMPLIFIERS 
Circuits, layouts and data 
LI.23 post paid. 

NIXIE TUBES (post 15p 
per order) 
XN3 or XNI3 0-9 side view 
with data sheet, 8Sp each. 
GN4 end view 0-9 with 
socket and data, [I 75. All 
I.C.'s for Digital Clocks in 
stock. HENRY'S CLOCK 
CIRCUIT No. 29/2 ISp. 

SINCLAIR PROJECT 60 PACKAGE DEALS 
-SAVE POUNDS! 
2 x Z30 amplifier, 
stereo 60 pre -amp, 
PZ5 power supply, [1675, 
Carr. 40p. Or with PZ6 power 
supply [1825. Carr. 40p. 2 x Z50 ampli- 
fier, stereo 60 pre -amp, PZ8 power supply [2015, Carr. 40p. 
Transformer for PZ8 E2-45 extra. NEW! Project '605' stereo 
system [2097. Any of the above with Active Filter unit add 
E4-75 or with pair Q16 speakers add 1(16. Also new FM Tuner 
[20-25. 2000 Amplifier [2375, p.p. 50p. 3000 Amplifier [31 .SO. 
Also IC12 E2 -SO. 

"BANDSPREAD" PORTABLE TO BUILD 
Printed circuit all transistor design 
using Mullard RF/IF Module. Medium 
and Long Wave bands plus Medium 
Wave Bandspread for extra slectivity. 
Also slow motion geared tuning, 600 
mW push-pull output, fibre glass PVC 
covered cabinet, car aerial. Attractive 
appearance and performance. 
TOTAL COST TO BUILD E7-98, 

p.p. 32p (Battery 22p). All parts sold separately -Leaflet No. 2. 
'7T' PORTABLE (as previously advertised) E6-98, p.p. 35p from 
stock -Leaflet No. I. 

MORE OfEvfRrTH/NC,4Tl0`VPR/CfSAIWAYS FROM HfNRn circuit. 
Components in stock for mos[ publiahad 

your 
or your 

end large S.A.E. with list for part f s 

Electronic Components, 
Audio and Test Gear Centre 
356 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-402 4736 

High Fidelity Sales & 
Demonstrations Centre 
354 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-402 5854 

P.A.. Disco 
& Lighting Centre 
309 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-723 6963 

"354" & "356" OPEN SIX FULL DAYS A WEEK 9 ant to 6 pm MONDAY 

Mail Orders, Special Bargain 
Shop, Industrial Sales 
303 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-723 1008/9 

TO SATURDAY 
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